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PO3KIAQ POEOTU KOH®EPEHLIII BMC-2008
CONFERENCE SCHEDULE

Biemopok, 30 eepecHsi
Tuesday, September, 30

10.00-15.00  Peectpauia (IHCTUTYT Xximii BucokomonekynspHux cnonyk HAH YkpaiHu,
XapkiBcbke Lioce, 48)
Registration (Institute of Macromolecular Chemistry of NAS of Ukraine,
Kharkivske shose, 48)

14.00-17.00  Ekckypcia Excursion

Cepeda, 1 xoemHs
Wednesday, October, 1

9.00-10.00 Peectpauig (IHCTUTYT Xximii BUCcOokomonekynapHux cnonyk HAH Ykpainu,
XapkiBcbke Lioce, 48)
Registration (Institute of Macromolecular Chemistry of NAS of Ukraine,
Kharkivske shose, 48)

10.00-10.15 Bipkputta Conference opening
BctynHe cnoso ronosu HaykoBoi pagu HAH YkpaiHu 3 npobnemu ,Ximia i mogumdikauis
nonimepis” akagemika HAH Ykpaiuu €.B. JlebeneBa

YCHA CEKUIA / ORAL SESSION

[onoBa 3acigaHHa — a.x.H. KO.B. CaBenbeB
Chairman — D.Sc. Yu. Savel'ev

IMnenapHi donoeidi / Plenary lectures

10.15-10.45 COBPEMEHHbIE TEHAEHUWN B CUHTE3E N NPUMEHEHUN 16
BbICOKOMONEKYNAPHbBIX COEONHEHNN
B.B. llleByeHko, B.B. Llykpyk

10.45-11.15  MOJNEKYNAPHO-IMMNPUHTOBAHI MONIMEPW. MEPCMEKTUBW PO3BUTKY 17
0.0. bpoeko, T.A. Cepreesa

YcHi donoeidi / Oral presentations

11.15-11.30 NOVEL HIGHLY LUMINESCENT POLYMER MATERIALS DOPED WITH 23
LANTHANIDE COMPLEXES

I.S. Grigoryev, L.G. Klapshina

11.30-11.45 ONTUMISAUIA OTBEPOHEHHA ENOKCWAOHOI O NMOJIMEPY 24
ONMETUINTBEH3UITAMIHOM B NMPUCYTHOCTI OUCIMEPCHUX
HAIMOBHKOBA4IB
[.B. ManaxoBa, t0.M. Bonb6yx

11.45-12.00  BMIMB MOJNEKYNAPHOI APXITEKTYPU MONIKAPEOKCUNATHUX 25
CYMNEPNNACTUDIKATOPIB HA BIIACTUBOCTI 30J10- TA WWIAKOBMICHUX
LEMEHTIB
B.B. TposH



12.00-12.15

12.15-12.45
12.45-13.00

13.00-13.15

13.15-13.30

13.30-13.45

13.45-14.00

14.00-15.00

15.00-15.30

15.30-16.00

16.00-16.15

16.15-16.30

16.30-16.45
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JOCNIIKEHHA BNNIMBY AICOPEOBAHOI BONOIM HA YACTOTHUW
CMNEKTP AMOP®HUX MONIMEPHUX CUCTEM
B.M. l'yab, 6.C. Konynaes

Mepepsa Ha kaBy Coffee break

XAPAKTEP ©OTO®I3NYHIX MPOLECIB B NMPO30PUX
MEJNAMIHO®OPMATJBAOEMOHMNX ONIFOMEPAX TA MONIMEPAX ONA
CUVMHTUNALIMHOT TEXHIL|

B.B. Jlebeges, B.J1. ABpameHko, B.[. Tuubka

OOCHNIIXEHHA BMMBY NMPNPOON MOON®IKYHOHNX JOBABOK HA
BITACTUBOCTI TPUALETATUENONO3HNX PO34YMHIB TA MIIBOK 3 HUX
O.M. Bypwmictp, O.C. Ceepanikoscbka, M.B. BypmicTp, B.X. Llanka

MOJNIAHITIH-NONIKAPBOHATHI KOMIMNO3UNTU. E®QEKT OKNCHUKA TA
TEMMEPATYPU
KO.B. Hockos, O.A. MNyga, I'.C. Wanosan

CUHTE3 N XAPAKTEPU3ALIMA OPITAHO-HEOPIAHNYECKNX KOMMNO3NTOB
HA OCHOBE CMECW NONM3APAJIbHBIX OJTMTOMEPHbIX
CUNCECKBMOKCAHOB (POSS-M) 1 AIMW3OUMAHATOB

M.A. 'ymeHHas, H.C. KnumeHko, B.B. LLleB4eHko

BMBYEHHSA MEXAHI3MY ®OTOOPIEHTALIT PIOKNX KPUCTANNIB
BIMETAKPUNbHMW NONIMEPAMK

.0. CmonsikoB, B. KupudeHko, B.B. 3arHin, J1.0. BperTik, J1. Mackanb,
O.B. Apowyk, B.I'. CupomsaTHikoB

O6ig Lunch
YCHA CEKLUIA / ORAL SESSION

onosa 3acigaHHa — yn.-kop. HAHY B.B. LeB4yeHko
Chairman — corr. member NASU V. Shevchenko

lMnenapHi donoeidi / Plenary lectures

NANOSTRUCTURED AND FUNCTIONAL POLYMERS WITH DEFINED
POROSITY: FROM DESIGN TO PROPERTIES
D. Grande, B. Gorzolnik

BUOJTIOTMYECKN AKTUBHbBIE M BUOOECTPYKTUPYEMBIE MNOJIMMEPHI
}O.B. CaBenbeB

YcHi donoeidi / Oral presentations

OPIrAHO-HEOPIAHUYECKME MONMMEPbLI YPETAHO(MOYEBUHHOWN)
MPNPOObLI U X CYTNTPAMONEKYNAPHAA MOONOUNKALINA
B.I". Cepos, B.W. Jlnteskos

SYNTHESIS OF N-(METH)ACRYLOILOXYMETHYLEN-2,3-INDOLYNDION
M.B. Rahimova, Kh.N. Mavlyanov, G.Q. Shirinov, U.Kh. Mavlonova

CUHTE3, CTPYKTYPA 'Y BJTOYHOMY CTAHI TA OCOBJTIMBOCTI NOBEAIHKA
B PO3YMHAX TPUBNOK-KOMONIMEPIB 13 BBAEMOAIKOYMMA AMOPOHAM |
KPUCTANIYHUM ©oPATMEHTAMWU

C.B. ®epopuyk, T.b. XKentoHoxcbka, FO.I1. FTom3sa, H.M. MNepmsakosa
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16.45-17.00

17.00-17.15

17.15-17.30

18.00-21.00

10.00-10.30

10.30-11.00

11.00-11.15

11.15-11.30

11.30-11.45

11.45-12.00

12.00-12.30
12.30-12.45

12.45-13.00

13.00-13.15

COPOLYMERIZATION OF STYROL WITH
N-METHACRYLOILMETILENBENZTIAZOLTION
O.M. Yariyev, K.A. Ravshanov, G.K. Shirinov, Kh.N. Mavlyanov

B'SXXYYE ONA BETOHHOI CIMILWI 3 AOBABKOIO
NONIANETUNEHT TIIOKONTbO®TANNTATMANEIHATY
H.T. YmxeHko

NANOGELS OF CHITOSAN IN DILUTE AQUEOUS SOLUTIONS
E.V. Korchagina, O.E. Philippova, A.R. Khokhlov

®ypwet Welcome party

Hemeep, 2 xoemHs
Thursday, October, 2

YCHA CEKUIA / ORAL SESSION

onoBa 3acigaHHa — a.¢.-m.H. B.B. Knenko
Chairman — D.Sc. V. Klepko

lMneHnapHi donoeidi / Plenary lectures

HAMOBHEHI NONIMEPHI CYMILWI: CTPYKTYPA | ENEKTPUYHI BNACTUBOCTI
€.MN. MamyHs

XIMIA UMKNOJEKCTPUHIB — 3AFANbHUW Ornand TA NMEPCNEKTUBU
C.B. Ps6oB

YcHi donoeidi / Oral presentations

MOON®IKYBAHHA MOHTMOPUNNOHITY CMONYKAMW PISHOI MPUPOON
anAa OQeP>XAHHA HAHOKOMIMO3UTIB 3 OJTIFTOYPETAHAKPUNATAMU
O.M. l'oHuap

MONIMEPLEMEHTHE B’AXYYE
K.B. lNygimeHko

MOJIMMEPHbBLIE MATEPUAJTbI HA OCHOBE MNMOJIMYPETAHOBbBIX
MOHOMEPOB W MOJINCAXAPNOOB
E.A. llecyHoBa

BMNMB TEMMNEPATYPHUX A1V HA YMOBUW MONIMEPWU3ALT I BNACTUBOCTI
OPIrAHO-HEOPTAHIYHMX MONIMEPHWMX CUCTEM
M.B. KOpxeHko, €.1. MamyHs, €.B. lNlebeges, XK. byato, XK. CeTp

Mepepsa Ha kaBy Coffee break

OCOBEHHOCTW TEXHONOI W, CTPYKTYPbI N ®U3NKO-XUMNYECKNX
CBOUCTB BNOTMOJIMMEPA XUTO3AHA
B.®. A6aynnuH, E.B. MuenuHuesa, T.B. Hukndoposa

DESIGN OF NOVEL HYBRID POROUS CYANATE ESTER RESINS
CONTAINING LABILE REACTIVE MODIFIER
K. Gusakova, O. Grigoryeva, A. Fainleib, D. Grande

PHYSICOCHEMICAL STABILITY OF POLYMER GLASSES IN POOL AND
STEAM ENVIRONMENT
Kh.N. Mavlyanov, G.K. Shirinov, O.M. Yariyev, U.Kh. Mavlonova
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ANIONIC POLYMERIZATION OF ¢-CAPROLACTAM IN THE PRESENCE OF
MULTIPLE-WALLED CARBON NANOTUBES

O.N. Zabegaeva, Ya. S. Vygodskii, T.V. Volkova, Z.U. Chistyakova,

V.A. Shanditsev, M.l. Buzin, O.V. Sinitsyna

ADVANTAGES OF VIBRATIONAL CIRCULAR DICHROISM IN STUDIES OF
BIOLOGICAL MACROMOLECULES AND THEIR COMPLEXES
A.M. Polyanichko

COMPARATIVE ANALYSIS OF NANOSTRUCTURED TRIBLOCK COPOLYMER
FILMS
E.A. Menshikov, A.V. Bolshakova, I.V. Yaminsky

O6ig Lunch
YCHA CEKUIA / ORAL SESSION

onosa 3acigaHHAa — A.d.-M.H. €.1. MamyHs
Chairman — D.Sc. Ye. Mamunya

lMneHnapHi donoeidi / Plenary lectures

MNMONIMEPENEKTPONITHI MANMBHI ENEMEHTW: CYYACHWUA CTAH
B.B. Knenko

YcHi donoeidi / Oral presentations

MONODISPERSE PARTICLES OF STYRENE AND N-VINYLFORMAMIDE OR
SODIUM VINYLBENZYL SULFONATE COPOLYMERS: SYNTHESIS AND
SELF-ASSEMBLING

N. Shevchenko, A. Menshikova, T. Evseeva, A. Yakimansky

OOCNIIKEHHA PALIALIMHOI CTIMKOCTI MONICTUPONBHUX
CUMHTUNATOPIB, OTPUMAHUX ®OTOXIMIYHOIO MOJIIMEPU3ALIEIO
M.B. Nebenes, B.J1. ABpameHko

SYNTHESIS OF FLUORINE CONTAINING POLYMERS ON A BASIS OF
N-(METH)ACRYLOILOXYMETHYLENTRIFLUOROACETAMIDE
M.Q.Jumayeva, G.K. Shirinov, Kh.N. Mavlyanov, O.M. Yariyev

THE STRUCTURE OF DNA-PROTEIN COMPLEXES INDUCED BY CIS-DDP
AND OTHER METAL LIGANDS
E.V.Chikhirzhina, E.I. Kostyleva, V.I. Vorobyev, A.M. Polyanichko

APPROACHES TO CONTROL SIZE, CONDUCTIVITY AND REACTION ABILITY
OF POLYANILINE
I.P. Menshikova, O.A. Pyshkina, V.G. Sergeyev

GEMINAL BISHYDROPEROXIDES AS INITIATORS OF RADICAL
POLYMERIZATION

D.A. Sapozhnikov, A.O. Terent’ev, M.M. Platonov, T.V. Volkova, A.A. Sakharova,
A.M. Nikulina

CmeHdOoea cekuis / Poster session
CriinkysaHHs1 Mixer

KoopguHaTtop cekuii — g.x.H. O.0. bpoBko
Chairman — D.Sc. O. Brovko
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10.00-10.15

10.15-10.30

10.30-10.45

10.45-11.00

11.00-11.15

11.15-11.30

11.30-11.45

11.45-12.00

12.00-12.15

12.15-12.30

12.30-13.00
13.00-13.30

M‘amuuys, 3 xoemHs
Friday, October, 3

YCHA CEKUIA / ORAL SESSION

[onosa 3acigaHHsa — a.x.H. C.B. Ps6oB
Chairman — D.Sc. S. Ryabov

YcHi donoeidi / Oral presentations

MNONMMEPU3ALIMA 1 COMONMUMMEPU3ALNA 3TUNEHA NOO OENCTBUEM
KATAITMSATOPOB HA OCHOBE (CsHs)4Zr U (CsHs)4Ti
W.B. Cepos, N.E. Matkosckun, J1.H. PyccusH, E.U. KHepenbmaH

MATRIX POLYMERIZATION OF ANILINE IN THE PRESENCE OF
POLYSULFONIC ACIDS

Zh.A. Boyeva, V.G. Sergeyev

MOLECULAR AND SUPRAMOLECULAR ENGINEERING APPROACHES OF
POLYIMINES-BASED n-CONJUGATED ARCHITECTURES
A. lwan

PREPARATION OF CELLULOSE HYDRATE FILMS CONTAINING
NANODISPERSED NICKEL PARTICLES

A.M. Mikhailidi, N.E. Kotelnikova, V.K. Lavrentiev, N.N. Saprikina, N.P. Novoselov

THE RESPONSIVE NETWORKS BASED ON POLYMER-SURFACTANT
COMPLEX
V.S. Molchanov, Yu.A. Kovalev, A.l. Kuklin, O.E. Philippova

STRUCTURIZATION OF HMGB-MOTIF DURING INTERACTION WITH HIGH
MOLECULAR WEIGHT DNA IN THE SOLUTIONS WITH DIFFERENT IONIC
STRENGTHS

T.U. Rodionova, E.V. Chikhirzhina, A.M. Polyanichko

BASANBTOMMACTUKA KOHCTPYKLUIMHOIO NPU3HAYEHHA HA OCHOBI
nonirnPOMNIIERY, WO APMOBAHI MOON®IKOBAHUMU BA3AJTIbTOBUMU
BONOKHAMW

0.0. Yepsakos, IN.l. BawTtaHHuk, M.B. Bypmictp, M.A. Ky3abmeHko,

O.M. Ky3bMeHko

MPAHYJIMPOBAHWME 39MPOB LESNOJ103bI TIAKOBLIM CINOCOBOM
T.H. Crapukosa, B.K. Jlykawes

MACTONOAIBHI MAJTMBA
K.M. WeB4eHko, O.P.KypoukiH

KIHETWYHI 3BAKOHOMIPHOCTI 3ATBEPOHEHHA ENOKCUOHOIO
ONIrOMEPY Mg BNJIMBOM MIKPOXBWUJTIbOBOI'O MOJIA
O.P. Binory6ka

Mepepsa Ha kaBy Coffee break

3akputTa Closing session
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CmeHdoei donoeidi / Poster presentations

KIHETUYHA MOLENb KOMONIMEPU3ALIT (MET)AKPUNATIB MPU NIHIMHOMY OBPUBI
JIAHLKOTA
I.I. XoBaHeup, tO.I'. MeaBegeBcbkux, |.1O. €BUyk

TEOPETWUYHE OOCHIIKXEHHA TEOMETPIT TA ENEKTPOHHOT CTPYKTYPU
MOHOMEPY XITO3AHY — IMIOKO3AMIHY METOOAMW KBAHTOBOI XIMII
P.1O. bapakos, T.B. ConogosHik, b.IN. MiHaes

OCOBJIMBOCTI ®OPMYBAHHA ONIFTOMEPHUX MJ1IBOK HA NMOBEPXHI KOBAJTbTOBNX
AMOP®HUX CINNABIB
T.I. MepeBep3eBa, O.M. Nepuuk, J1.M. BegHapcbka

RADICAL COPOLYMERIZATION N,N-DIALLYL-N,N-DIMETHYLAMMONIUM CHLORIDE
WITH VINYLACETATE IN THE MIXTURE METHANOL-WATER
D.R. Sagitova, A.l. Vorob’eva, S.V. Kolesov, Yu.B. Monakov

OOCNIAXKEHHA MPOUECIB CTPYKTYPYBAHHA EMOKCUAHOIO NPAVMEPY
TPUWLAPOBUNX AHTUKOPO3IMHUX MONIMEPHUX NMOKPUTTIB
T.C. Tuxomumposa, O.M. Paccoxa

MONNIMEPHA MOOU®IKALIA LLENKOJIO30BMICHNX MATEPIANIB
M.P. Yobit, C.€. TpoueHko, B.C. Tokapes, C.A. BopoHoB

®UINKO-MEXAHUYECKME N SNEKTPUYECKME CBOWCTBA MONMMMEPHOW
KOMMNO3NUnn HA OCHOBE MOJIMSTUNTEHTEPE®TAIIATA N MOJIMKANMPOAMNOA
A.A. MaeneHko, J1.M. MnupoHosuy

OXIDATIVE POLYMERIZATION OF DIPHENYLAMINE
S.Zh. Ozkan, A.V. Orlov, G.N. Bondarenko, G.P. Karpacheva

INTERFACIAL POLYMERIZATION OF PHENOTHIAZINE
S.Zh. Ozkan, A.V. Orlov, M.Yu. Vagin, G.P. Karpacheva

BM/IMB BMICTY KOMMOHEHTIB MACTUIIbHOI KOMMNO3ULIIT HA OCHOBI PIMAKOBOI
OnnBn HA 3HOWYBAHHA METAJIIYHUX NMOBEPXOHb

J1.4. Migak, O.B. KyauiunH

3ANEXKHICTb MOKA3HUKIB ®I3VMKO-MEXAHIYHMX BITACTUBOCTEN
KOMIMO3UTHOIO MATEPIANY HA OCHOBI NMONITETPA®TOPETUNEHRY BIO
MAPAMETPIB PO3NOANTY BYIMELUEBWX BOJIOKOH

J1.B. baswok, J1.4. Migak

BrinB p-ANKETOHATIB TPUBAJNIEHTHUX METAJIB HA CTPYKTYPYBAHHA THIMHUNX
MNONIYPETAHIB
}0.B. CkakyH, H.B. Kosak, [F0.M. Hizenscekui|

®OPMYBAHHA HEOPIAHIYHOT MIKPO®A3W B NIHIMHUX MONIYPETAHAX,
MOOUPIKOBAHUX ETUNALIETOALIETATOM MIAI (11)
t0.B. CkakyH, H.B. Koaak, [F0.M. Hisenbcbkui]

3AXUCT MONIMEPHMX KOMMO3NLINHWNX MATEPIANIB BI BIOMNOLKOIXKEHb
LBINEBUMU TPUBAMIA
O.B. Npuropexko, B.J1. ABpameHko

PO3POBKA TEPMOYYTNMBOIO MATEPIAITY HA OCHOBI
OEHON-OOPMANBAENOHMX CMOJT ONA BUTOTOBJIEHHA OPCETHUX ®OPM 3A
CXEMOHK "KOMITHOTEP — PYKAPCbLKA ®OPMA”

|.B. CemeHtok, P.A. Myciit

TEKCTYPHI BJTACTUBOCTI MONICUNTOKCAHIB, OTPUMAHUMX 30J1b-T'ENNb METO4OM
B YMOBAX KNCNOTHOIO KATANI3Y
O.B. Kpaseub, B.A. Csigepcbkui
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32

33

SYNTHESIS OF CATIONIC POLYELECTROLYTES CONTAINING
POLY(ETHYLENE OXIDE) CHAINS BY AQUEOUS ATRP
T. Krivorotova, A. Vareikis, R. Makuska

EHEPIrO3BEPIIAIOYI TEPMETU3YHOUI KOMMNO3WL|Ii HA OCHOBI
KPEMHINOPTIHIYHWMX CIMOJNYK
I.B. Makcumiok, A.lN. MigHe6ecHun, H.B. >KykoBcbka, A.B. BacbkoBCbKui

MPOrHO3YBAHHSA BIIACTUBOCTEW MONIMEPHUX KNEMOBWX KOMMO3WL|IA
H.M. €epoknmeHko, T.B. MaBpuntok, KO.C. PesHik, FO.J1. NMaH4eHko

OLIHKA ®I3MKO-XIMIYHUX BTACTUBOCTEW HV3bKOMOJIEKYIAPHUX KAYYYKIB
NPV PO3POBUI ENTACTUYHMX AHAEPOBHMX KOMIMO3NLIN
O.10. Monos, A.B. lNyces

CWHTE3 NONI®YHKUIOHANBHMX KOMONIMEPIB ANA BUKOPUCTAHHA B NMPOLIECAX
dOPMYBAHHA MIKPOKAICYN
B.O. Cepatok

BMNIMB KINbKOCTI TPEEHENOOIBHUX (KO)MOMIMEPIB HA EKCMTYATALIAHI
BITACTUBOCTI OJInBW 1-20 A
T.MN. KoBaneHko, B.A. BonoLnHeLb

BB MOD,I/I(DIKALI,I'I' NMOBEPXHI HA CEHCOPHI BJIACTUBOCTI
MNOJNMAHUJTIH-NONIETUTIEHTEPE®TAJIATHOIO (MAHI-MET) KOMMNO3UTY
E.M. Oy6opis, O.A. MNyg, I'.C. Wanosan

3AKOHOMIPHOCTI MONIMEPU3ALIT (MET)AKPUITATIB B MPUCYTHOCTI
KOMONIMEPIB NONIBIHINMIPONIAOHY
Y.B. Xpom’sik, A.B. lNaHuo, B.€. JleBuubkuin, O.B. Cybepnsik

BMNNMB TEMMNEPATYPU TA NPUPOON PO3HYNHHUKA HA CTPYKTYPHI NMAPAMETPU
MAKPOMONEKYN NONIBIHINMIPONIOOHY
B.C. Mopascbkuin, B.€. JleBuupbkuin, T.M. Bypyak

BMINB ®OCOOPBMICHUX JOOATKIB HA TEXHONOTIYHI TA EKCMNYATALINHI
BJITACTUBOCTI NMONIAMIAIB
A.B. TapHaBcbkui

B3AEMOAIA NONMAMIAY 3 NONIBIHINMAIPOJIIAOHOM B PO34YUHI
H.M. bapaH

POM/PU/ALUMINA TERNARY COMPOSITES PRODUCED BY CONTINUOUS
MANUFACTURING: WATER-MEDIATED PRODUCTION
S. Siengchin, J. Karger-Kocsis

BOMHE3AXVCHI ENACTOMEPHI TEPMOPO3LUNPIOKOYI KOMMO3WLIT
O.MN. Oepk, A.MM. NigHebecHun, J1.IN. [pebes3ora, H.B. CaBenbera, H.l. Macbko

MMIBKOBI NMONIMEPHI MATEPIANW ONA OETEKTYOYMX MPUCTPOIB
A.B. [ligeHko, J1.A. AHOpIOLLEHKO

JPIBHOOMCMEPCHI MAPOrENI, WO MICTATL NONIBIHINMIPOMNIAOH, AK HOCIT AnA
CUCTEM KOHTPOJTIbOBAHOIO BUBIJIbHEHHA JTIKIB
.A. Oynok, H.B. CemeHtok, B.b. Bacunis

JOCTIIPKEHHA KOMMNEKCOYTBOPEHHSA Y ®OTOMONIMEPU3ALIMHO3OATHUX
CUCTEMAX 2-TOPOKCIETUNMETAKPUNAT-NONIBIHIIMIPONIOOH-CONI 3ANI3A
O.3. NanuwwuH, M.J1. lWekeTa

ACOULIATVBHI TMTPOLEECK Y 3MILLAHMX PO3HYMHAX CYJIb®ATY NEKCTPAHY 3
BEH3ETOHIN XJITOPUOOM
P.C. NetpuwnH, M.M. Contuc, 3.M. Apemko
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3AKOHOMIPHOCTI MOAIMEPHOT MOOV®IKALIT OKCUAIB METANIB B TETEPO®A3HNX 97

YMOBAX
A.M. lLinbaHoga, J1.IN. Tkayosa, O.B. Cybepnsk, B.€. JleBnubknii

KPEMHINOPIAHIYHI CUMHTUNALIVHI MATEPIANNA
T.€. l'opbayoea, J1.A. AHgptoLteHko, A.l. begpik

MODIFICATION OF ALKYD FILM-FORMING SUBSTANCES WITH CARBON
NANOMATERIALS TO CREATE NEW PAINT COATINGS
H.V. Nikalaichyk, N.R. Prokopchuk

SODIUM CELLULOSE SULFATE AGAINST TOBACCO MOSAIC VIRUS INFECTION
A.S. Turaev, Z. Kadirova, N.S. Normakhamatov

BB MOJIAPHOIO CNIBBIAHOWEHHA ETOKCUCUITAHIB HA TEPMOMEXAHIYHI
BITACTUBOCTI EMOKCMOHO-CNNOKCAHOBWMX KOMIMNO3NTIB AHIMAPNOHOIO
TBEPOIHHA

C.B. Xunbuosa, B.M. Muxanbeuyk

ADHESIVE A COMPOSITION ON THE BASIS CARBOXYMETHYLCELLULOSE FOR
DEMOUNTABLE DENTAL PROSTHESIS
S.B.Khaytmetova, T. Gulyamov, A.S. Turaev

SYNTHESIS AND APPLICATION OF GRAFTED CHITOSAN WITH POLY(ETHYLENE
GLYCOL) METHYL ETHER ACRYLATE AND METHYL METHACRYLATE
|. Gerasimcik, D. Zarskute, T. Romaskevic, S. Budriene

3ACTOCYBAHHA HOBUX METO[IB TBEPOO®A3HOI EKCTPY3IT ANA CTPYKTYPHOI
MOON®IKALLII NMOJIIMEPIB, WO KPUCTANIBYKOTbCAHA
A.B. Bo3Hsik, HO.B. BosHsk

BB AHFAPMOHIYHUX E®EKTIB HA TEMNNO®I3N4HI BNIACTVBOCTI
KOMMNO3NUINMHNX MATEPIANIB HA OCHOBI NNIHIMHNX AMOP®HUX MONIMEPIB
T.M. WeBuyk

OCOBNMBOCTI BUSHAYEHHA AD,COPBLI,IVIHO'I' EMHOCTI MIHEPAJIbHNX
HAIMOBHIOBAYIB KOMIMO3NLIMHUX MATEPIAJTIB

O.B. MupoHtok, K.J1. KopHieub

3B'A3YIOouI AJ1A KOMMNO3NLINHNX NMOKPUTTIB HA OCHOBI
ANKIOKPEMHIMOPTIAHIYHOIO OJIIFOMEPY
H.TM. KynpieHko, H.O. Tkau, |.B. 3emnaHoun, K.J1. KopHieup

NMONMUCUNCECKBUOKCAHbBI KAK KOMMOHEHTbI PESVIHOBbLIX CMECEN
0.C. OauH, KO.B. XopowasuHa, I'.A. Hukonaes, M.I1. puHGnaT

INVESTIGATION OF SURFACE ENERGY OF COATINGS FORMED FROM COMBINED
POLYMER AND PARAFFIN DISPERSIONS
O.G. Kreicberg

MODIFICATION OF POLYMER DISPERSIONS WITH HYDROCARBONS
A.E. Tereshko

WCCNEOOBAHNE CTABUITU3NPYIOLETO JENCTBUA TEPMEHO®EHOIbHbIX
COEOVHEHNM B MPOLIECCAX CTAPEHUA KAYYYKOB
t0.[1. ConoBbéga, MN.A. HoBakos, O.M. Hosononbuesa, A.B. KyuuH, L.10. YyknyeBa

BAKTEPMOCTATUYECKUE CBOMCTBA MIEHOK ®VIEPOVHA, COOEPXALLX
HAHOYACTWLbI CEPEBPA
O.WN. Oy6koea, E.C. CawwuHa, H.IM. HoBocenos

CUHTE3 N AﬁTMOKMCﬂMTEﬂbHAﬂ AKTUBHOCTb KAPBEOHWUITbHbLIX COEOUHEHWNA
XUHOMOHOW CTPYKTYPbI
H.A. Kpacmuk, B.T. Cakunugu, B.[l. BopoHunxuH, J1.M. NopHocTaeB
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.M. TkayeHnko, O.B. Wekepa, B.B. LleBueHko

SORPTION PROPERTIES OF HYBRID ORGANIC-INORGANIC COMPOSITES BASED ON
ALKALINE SILICATES
I.M. Bei, S.S. Ishchenko

MONMYYEHME KOMMNO3MNUNOHHBLIX MATEPUATNIOB HA OCHOBE MONUMPOMUNEHA U
OVUCKPETHbIX TKAHbIX HAMNOJTHUTENEW
A.A. MuxuHa, A.B. Cyposues, 3.A. CnopsiruH

COMPATIBILIZATION OF IMMISCIBLE POLYURETHANE / STYRENE-ACRYLIC ACID
COPOLYMER BLENDS VIA IONIC INTERACTIONS
O.V. Slisenko, O.P. Grigoryeva, L.M. Sergeeva

HOBBbIE OPTAHO-HEOPITAHUYECKME KOMMO3WNTbl HA OCHOBE MOJIMYPETAHA
B.W. Jlutesakos

MONICTUPOJIbHI KOMMNO3NTN 3 BATATOLWWAPOBUMU BYTJTIELLEBUMW
HAHOTPYBKAMIA
I.C. I'yHbko, KO.M. Bonbbyx, I".IN. Mpuxoabko, B.A. TbopTux

THE ACID CATALYST DEBLOCKING IN VARIOUS SOLVENTS
V.G. Kurbatov, P.S. Khruleva, I.A. Kudinkina, M.E. Ladinin

HAHOKOMIMO3UT HA OCHOBI NONIBIHINXNOPKMAY | BYTMELUEBUX HAHOTPYBOK:
ENEKTPUYHI TA TEPMOMEXAHIYHI BIACTUBOCTI
B.B. JleByeHko, €.. MamyHs, €.B. Jlebege

MONIMEPHI HAHOKOMMO3UTW: KOMIMIEKC BNACTUBOCTEN
M.O. BonouwwuH, T.I". Jlawyk

BIODEGRADABLE MICRO- AND NANOSPHERES ON THE BASE OF
POLY(3-HYDROXYBUTYRATE) FOR CONTROLLED RELEASE OF INCAPSULATED
MEDICINAL PRODUCTS

V.A. Livshits, A.P. Bonartsev, T.K. Makhina, V.L. Myshkina, G.A. Bonartseva

COMPUTER SIMULATION OF NANOCONTAINER PROPERTIES OF DENDRIMERS WITH
LONG FLEXIBLE BRANCHES
M.A. Ratner

MOONOUNLINPOBAHHBIE HAHOKINACTEPBI XKENE3A — HANOJIHUTEJIN MONMMEPHbIX
CUCTEM
B.M. PoauH, "' A. EmenbsHoB, A.l. Bo3HskoBCcKun

OCOBEHHOCTU PACYETA ®UN3NKO-XNMNYECKNX MAPAMETPOB COPELIN ONA
MWKPOIETEPOIEHHbIX N CYNPAMOJIEKYTTAPHBLIX NONMN®TOPUPOBAHHbLIX
MONMMEPOB (METO[ OrX)

E.E. Wagunosa

NCCNEOOBAHUE 3ABUCUMOCTU dU3NKO-MEXAHNYECKMX CBONCTB
HAHOKOMIMO3NTOB MOJIMYPETAHOB OT KOHLUEHTPALIA
AJTMASOCOOEPXALLEMO MOOAN®UNKATOPA

C.U. EBnaweHnko, N.B. anbrpeH, A.l. Bo3HAKOBCKUNA

MOOEPHU3ALNA PEOMETPOB OJ1A MCCIEAOBAHUA MPOLIECCOB
FENITEOBPA30OBAHUA B PEAKLUNOHHBLIX MONMMEPHBIX CUCTEMAX
0O.B. babwy, B.[l. KoHoBantok

BIMUAHWE CTPYKTYPHBIX OCOBEHHOCTEW HA MOHHYIO MPOBOAVMOCTb
MONMMEPHbBIX YHETBEPTUYHbLIX AMMOHWEBBLIX CONEN
O.B. Yepeakos, O.I. Nom3sa, M.B. AHgpusHoBa, B.B. Psaberko, B.B. Knenko
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POLYACRYLAMIDE-BASED HYDROGELS MODIFIED WITH PHOTOZYMES:
PHOTOACTIVITY AND PROPERTIES
S. Grishchuk, J. Karger-Kocsis

THERMOSET POLYUREA HYBRID RESINS: STRUCTURE, PROPERTIES
N. Castella, S. Grishchuk, J. Karger-Kocsis

SYNTHESIS OF POLYTETRA-(2,3-PYRAZINO)PORPHYRAZINE METALLOCOMPLEXES
Ju.l. Belozerova, S.V. Efimova, O.1. Koifman, |A. Korzhenevsky|

SYNTHESIS AND MODIFICATION OF STYRENE AND METHYL ACRYLATE
COPOLYMERS FOR THE PRODUCTION OF MATERIALS WITH A DEFINITE SET OF
PROPERTIES

O.l. Nikolaeva, N.V. Jeglova, T.A. Ageeva, O.l. Koifman

PREPARATION TRANSPARENT MATRIXES DOPED WITH COMPLEXES OF RARE
EARTHS ELEMENTS
T.S. Lyubova, E.Yu. Ladilina, A.Yu. Dolgonosova, V.V. Semenov

MNEHKOOBPAS3YHKOLWNE COI'IQJ'IVIMEPI:I OTUNEHA C NEP®TOPNPOBAHHBLIMIA
SPNPAMN. CTPYKTYPA. CBOUCTBA.
E.E. Ulagunoea, A.lN. Bo3HsikoBckuiA, B.C. MnatukuH

CUHTES | BMTACTVBOCTI ENMOKCUAIIOMODOCDHATHUX KOMMO3NLIN, WO MICTATb
METANEBU/A HAMOBHIOBAY
O.K. MatkoBcbka, M.I. Wangpyk, €.1N. MamyHs

OPTICAL MATERIALS BASED ON LANTHANIDE-CONTAINING COMPEXES AND
COMPOSITES

A.T. Zdvizhkov, L.N. Puntus, K.A. Lyssenko, A.S. Shaplov, E.l. Lozinskaya, M.I. Buzin,
Ya. S. Vygodskii

INFLUENCE OF HISTONE H1 ON FORMATION OF THE COMPLEXES BETWEEN DNA
AND NON-HISTONE PROTEIN HMGBH1
1.B. Kipenko, A.M. Polyanichko

MONIYPETAHOBI CUCTEMU 3 IMMOBINI3OBAHVMM IN SITU KOOPOMHALIMHUMMA
CNONYKAMW €BPOMNIKO
€.B. [lobko, H.B. Kosak, A.O. ®omeHko,

}O.M. Hisenbcbkuif]

OOEP>XXAHHA TA BJTACTMBOCTI NOJIIMEPHUX ®OPM 3 MPOTUTYBEPKYIbO3HUM
MNPEMAPATOM

O.B. Kyneuw, H.A. ManateHko

COPBLMNOHHBIE XAPAKTEPUCTUKN MOJIMMEPOB HA OCHOBE UWKITOOEKCTPNHOB
B.B. Ocrauko, C.B. Psi6oB, J1.B. KobpuHa

SYHKUMOHAJIbHBIE ASONHUNLUWATOPBI OJ1A CUHTE3A ONUTOMEPOB
H.B. lN'yaseHko

POLY(ETHER-URETHANE)ACRYLATE/TITANIA HYBRIDS PREPARED USING
SWELLING TECHNIQUE
A.L. Tolstov

MOAN®DIKOBAHU CUNIKAT HATPIHO B PEAKLIAX 3 I3OLJIAHATOBMICH/MW
YPETAHAMU
B.J1. bByasiHcbka

FYMOMMNACTU HA OCHOBI MOON®IKOBAHMX T'YMOBOT KPUXTU TA BTOPUHHOIO
NoNneTUNERY
J1.B. €Epmonbuyk, B.B. CemuHor
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KOMMNO3numnm
P.A. Akoenesa, P.A. Bbikos, FO.M. daH4yeHko, N.B. PsHckas

N3YHEHWE KNCJIOTHO-OCHOBHbIX CBOWICTB NMOBEPXHOCTW MrPA®UTOBbLIX
HAMOJIHNTEJIEUN
P.A. Akoenesa, E.FO. CnupuHa, E.B. Nannyesckas, B.3. bapcykos, B.I'. XomeHko

MIKPOIMOPUCTI NONIMEPHI MEMBPAHV HA OCHOBI AKPUJIAT-
YPETAHOAKPUNATHNX CITOK
JI.LA. T'onyapoea, O.0O. bposko, T.A. Cepreesa

OCOBJIMBOCTI ®OPMYBAHHSA MIHIMHNX MOMNIMEPIB B YMOBAX OBMEXEHOIO
MPOCTOPY
J1.A. CopounHcbka

3MIHA CTPYKTYPU MONIMEPH/X KOMMNO3WTIB HA OCHOBI EMTOKCNOHOIO
MONIMEPY TA OKCKAIB Fe(ll) 1 Al(l) rig Al€to MOCTIMHOIO MArHITHOIO MOnA

B.J1. lemyeHko, B.O. BineHcbkuin

®OPMWUPOBAHMUE N CBOVCTBA KOMMO3MLMOHHbIX MOMMMEPHbLIX MATEPVAINOB
HA OCHOBE ®YHKUMOHATIM3NPOBAHHbIX M3OLMAHATCOOEPXALLNX
OJIMTOMEPOB U ATKMOHBIX CMON

A.C. By6Hoga, 0.A. CunbyeHko, K0.M. KOmnHa

CTPYKTYPA TA ®A30BUIN CKNAL NMOBEPXHEBKX MMIBOK KAPBOHOBOIO
BONOKHA, OMIOHEHOIO B MPUCYTHOCTI PbS
M.B. KBuy, I".O. CipeHko

BB MoS, PISHOI JUCMEPCHOCTI HA ®I3UKO-XIMIYHI BMTACTUBOCTI NIHIMHOIO
MNONnIMEPY
B.M. MNopaiexko, O.H. MycTaua, €.J1. danartiok, B.A. Cipow

NANOTECHNOLOGY USE IN THE SEEDS PRE-SOWING PREPARATION
M. D. Sharipov, I.N. Ruban, N.L. Voropaeva

IR - SPECTROSCOPIC RESEARCH MODIFICATION OF SYNTHETIC FIBERS
M.E. Ikramova, N.L. Voropaeva, X. Pulatova

SORBTION RESEARCH MODIFICATION OF SYNTHETIC FIBERS
M. Zacharjewskaya, N. L. Voropaeva, M. Yu. Yunusov

BMIVB YO-ONMPOMIHEHHA HA TEMNO®I3NYHI TA MEXAHIYHI BIACTVBOCTI
KOMMOo3nuih HANOBHEHMX MoS, HA OCHOBI TEPMOMMNACTIB TA EO-20
P.B. MoanecHuin, A.B. Kacnepcbkuii, T.I. Ciukap

THE SYNTHESIS OF NANOGELS ON A BASIC OF STYROL AND
N-(METH)ACRYLOILOXIMETHYLENPHTHALYMYD
G.Q. Shirinov, Kh.N. Mavlyanov, O.M. Yariyev

THE PATTERN OF POURING POLYMER ARTICLES
I.I. Fatoyev, Yu.Rasulova, O.M. Yariyev, Kh.N. Mavlyanov, M.S. Sharipov

THE SYNTHESIS OF N-BENZOTRIAZOLILMETHYLMETHACRYLATE
K.A. Ravshanov, O.M. Yariyev, M.R. Amonov, M.S. Sharipov

TECHNOLOGY OF OBTAINING OF STARCH SIZE MODIFIED BY SERITCINE AND PAA
X.1. Amonova, K.A. Ravshanov, M.R. Amonov, X.K. Razzoqov

SYNTHESIS OF MONOMER OF N-
METHACRYLOILOXYMETHYLENTHREECHLORACETAMYD
M.Q.Jumayeva, G.K. Shirinov, Kh.N. Mavlyanov, K.A. Ravshanov, O.M. Yariyev
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0.0. Miwypos, B.J1. ABpameHko
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[.A. UxTnaposa, I'.A. ladyposa, O.M. Apues
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InenapHi gonosigi / Plenary Lectures

COBPEMEHHbIE TEHOEHLUIWM B CUHTE3E U NPUMEHEHUA
BbICOKOMOIJIEKYJIAPHbLIX COEOAUHEHUM

B.B. LLleByeHko', B.B. Llykpyk?

"MIHCTUTYT XUMUM BBICOKOMOMEKYNAPHLIX coeanHeHnii HAH YkpauHsl
Georgia Institute of Technology, School of Materials Science and Engineering,
Atlanta, Georgia, USA

PaCCMOTpeHbI OCHOBHblE TeHAeHUUn B pa3pa60T|<e MeToaoB CUHTE3a MNnosfimmeponB
mMeTodamMun nonmnMmepunsaudunn, nosfiMkoHAeHcaunn 1 nonmmMepaHarorm4HbixX I'IpeBpaLLl,eHVIVI.
npeﬂ,CTaBﬂeHbl OCHOBHblEe noaxoAdbl K beHKLl,VIOHaJ'IVIBaLlVIVI BbICOKOMOJTEKYIJTAPHbIX
COeANHEHUN, BKMYawwme bBuommmeTndeckoe HanpasJieHne, a TakKkKe HOBble
BO3MOXXHOCTU NMPaKTU4YeCKOro ncnoJjib3oBaHMA nosimmepos.
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MOJNEKYJNAPHO-IMIMPUHTOBAHI NMONIMEPW. NMEPCIMNEKTUBU PO3BUTKY

0.0. Bpoeko', T.A. Cepreesa®

'IHCTUTYT XiMii BUCOKOMonekynspHux cnonyk HAH Ykpainu
XapkiBcbke wWwoce, 48, Kuie, 02160, YkpaiHa

2 lHcTUTYT MonekynspHoi Gionorii Ta reHeTukn HAH Ykpainu
3abonoTHoro, 150, Kuis, 03680, YkpaiHa

Po3rnsaHyTo OCHOBW Ta ICTOPWUYHI acnektm W nepcnekTUBM pPO3BUTKY TEXHOMOTII
MOMEKYNAPHOro iMAPUHTUHIY. Ha OCHOBI MoAernbHUX CUCTEM NPOLEMOHCTPOBAHO
MOXIUBICTb CUHTE3Y NnoniMepiB, BUCOKOCENEKTUBHUX A0 repbiumaiB Ta Xap4oBUX TOKCUHIB.
A TakoXX HaBedEeHO NpuUKagn IXHbOro NPakTUYHOro 3aCTOCYBaHHSA B CyvacHin aHaniTUYHIn

XiMil Ta CEHCOPHIN TEXHONOTIl.
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NANOSTRUCTURED AND FUNCTIONAL POLYMERS WITH DEFINED POROSITY:
FROM DESIGN TO PROPERTIES

Daniel Grande and Blazej Gorzolnik

Institut de Chimie et des Matériaux Paris-Est, UMR 7182 CNRS — Université Paris XII,
2, rue Henri Dunant, 94320 Thiais, France
grande@aglvt-cnrs.fr

It is a great challenge to produce nanoporous polymeric membranes with a
simultaneous control of porosity and functionality (surface chemistry), while maintaining
mechanical properties and a chemical stability. There is a need to obtain such functional
nanoporous membranes by simple and highly reproducible approaches, being cost-
effective and compatible with the production of materials at an industrial scale.

In this lecture, two alternative approaches leading to the generation of functional porous
frameworks are envisioned and compared. The first approach relies on the synthesis of
well-defined polystyrene-block-poly(D,L-lactide) (PS-b-PLA) diblock copolymers with a
functional group (e.g. carboxylic acid group) at the junction between the two blocks. By
the proper design of initiating systems and copolymer composition, as well as a good
control over the polymerization processes, copolymers with a preferentially cylindrical
morphology (PLA cylinders in a PS matrix) could be obtained. By taking advantage of the
well-known hydrolytic degradability of aliphatic polyesters, the PLA block was
subsequently removed by basic or acidic hydrolysis, leaving behind a porous PS
membrane with functional groups located along the walls of the channels. The second
synthetic strategy entails the preparation of acid-functionalized PS/PLA-based
Interpenetrating Polymer Networks (IPNs), where the styrenic sub-network served as the
future membrane material while the polyester partner could be selectively hydrolyzed
under mild conditions in a subsequent step.

This contribution examines the scope and limitations of both complementary routes to
mesoporous polymeric materials with defined porosity and functionality. It essentially
focuses on the investigation of the correlations between the nanoscale solid-state
organization of the precursors and the morphology of the resulting porous frameworks, as
examined by different physico-chemical techniques, e. g. Differential Scanning Calorimetry
(DSC), Atomic Force Microscopy (AFM), Scanning Electron Microscopy (SEM) and Small-
Angle X-ray Scattering (2D-SAXS). Obtained functional nanoporous materials of potential
interest for supported catalysis were also analyzed by nitrogen sorption porosimetry.

Acknowledgments. Financial support of the National Agency for Research (project
POLYNANOCAT “ANR-05-NANO-025”) is gratefully acknowledged.
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BUOJIOTMYECKU AKTUBHbBIE U BUOOAECTPYKTUPYEMBbIE NMOJIMMEPbDI
tO.B. CaBenbes
WHCTUTYT XMMWM BbICOKOMOMEKYNAPHbIX coeanHenun HAH YkpaunHbl

I'Ipo6nema B3aUMOLENCTBUS «KUBOE — HEXUBOE» MMEET [BOMCTBEHHOE 3HAYeHue,
KaxKaoe U3 KOTopbIX HOCUT rnobanbHbIN XapakTep

I. Amaka mukpoopzaaHusmoe - CornpomuesieHue nosiumMepos.

Monumepbi YYBCTBMTENbHbI K arakaMm MWKPOOpPraHM3mMoB, B pe3ynbTaTe 4ero
NpoONCXoauT U3MEHeHWe WX CBOWCTB unu paspyweHue. MssectHo 6onee 500 Buaos
nnecHesbix [pnboB - aKTMBHbIX [OEeCTPYKTOPOB nonumMmepbix Martepuanos. Ha
NMOBEPXHOCTU KOHCTPYKUMOHHBIX MaTepuanoB W pgetanen opbutanbHbIX CTaHUMA
«AnnonoH» n «Mup» B YCNOBUAX KOCMO-Ca AOMUHUPYIOLWNMUK SABASIOTCA NpeacTtaBmTenm
nnecHesbiX rpubos: Penicillium w Aspergillus, oka3biBalme oTpuuaTensHoe BIUSHNE Kak
Ha TEXHWKY, TaK M Ha 4YesiloBEYEeCKUN OpraHu3M, MOCKOSbKY SBMAATCA MNPUYUHOMN
WHAEKUMOHHBIX BOCHAnUTENbHbIX 3aboneBaHuin. B CBA3M C 3TUM CUHTE3MPOBAHBI
nonuypetanbl (1Y) u  neHononuypetanbl  (MIY), cogepxa-wue  akTUBHbIE
MeTancogepxaiwime QyHrMuMaHble KOMMOHEHTbl  (HAMOMHW-TENW WK YASIMHUTENN).
lMpoBeneHHble GMONOrMYeckne uccrieqoBaHWs NoaTBEPAMIN, YTO MNOcne BO3AENCTBUS
rpnboB gaHHble 1Y u TMY NOMHO-CTbIO COXPaHSAKT  OCHOBHbIE 3KCMyaTauMOHHbIE
XapaKTepucTukn n obnagarT QyHrMumaHbIMM CBOUCTBaAMM.

Il. TMonumepHble cucmembl, pasnaarujuecsi nod eo3delicmeueM amaku
MUKpOOp2aHU3Moa.

[1Y u Iy Ha ocHose caxapudos. CuHTe3anpoBaHbl 1Y, cogepxawue yanMHuTenemn
Luenu: rnwko3y, caxapo3dy u naktosdy. [MY  cuHTe3anpoBaHbl C WCMNONb30BaAHNEM
npekypcopa Ha OCHOBe Jlakmo3a/MaHHO3a— TONnywunengu-nsoumaHarta. BnvsHue
dakTopoB okpyxatowen cpeabl Ha MY (MMY) (Bo3gencteue nnecHeBbiX rpnuboB) N3yvyeHo
NocCpeacTBOM  BO3LENCTBUS  MOAESbHbIX PacTBOPOB  (LLEeNoYb, COMb, (OEPMEHTHI).
M3meHeHne wux CBOWCTB  OLEHEHO MOCPEenCTBOM U3y4eHUs U3MKO-MEXaHNYECKNX
csoncTte. brnocoBmecTumocTb (BMopasnoxeHwe) NONUMEPOB WCCMEedOBaHO MNyTeM WX
UMMAaHTaUMM  SKCNEepUMEHTanbHbIM  XMBOTHbIM.  HoBble [T1Y u  TIMY gasnsawTca
pasnaraeMbiMU Nog BAUSHMEM (DAKTOPOB OKpYXaloLwen cpedbl, a Takke nog BIAUsHUEM
cneundmnyecknx pakTopoB YENTOBEYECKOIO OpraHn3ma.

Cmecu_uoHomepHbIX _nonuypemaHos (UIY) u nonucaxapudos. Ha ocHoBe UMY n
nonucaxapugos: anbrmHaTa HaTpus, KapObOKCUMETUNLENIO3bl U Kpaxmarna nonyveHbl
aKonoruyeckn 6HesonacHble MOMUMEpPHbIE CMecu U renun. VX cBomcTBa  perynupyroTca
cocTaBoM M 0bpaboTkon conamu AByXBaneHTHbIX MeTannoB. MexaHnyeckme cBOUCTBa U
TepMuyeckas CTabunbHOCTb CMecen ynyywawTcsa B pesynbTarte CluMBaHuUS W
obpasoBaHusa rngporenen. [lonyvyeHHble CUCTEMbl MOryT MCMOSb30BaTbCA B KayecTBe
CBA3YOLLNX, NPONUTbIBAKOLWMX  COCTaBOB, NneHKoobpasyWwmnx  NOKPbITUIA n
BGropasnaratoLmxca NoIMMEPOB PasnNYHOro HasHayYeHus.
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HAMOBHEHI NMONIMEPHI CYMILUI: CTPYKTYPA | ENEKTPUYHI BIIACTUBOCTI

€.MN. MamyHs

IHCTUTYT XiMmiT BUCOKomonekynapHmx cnonyk HAH Ykpainu
XapkiBcbke woce 48, Kuie 02160, YkpaiHa
yemamun@i.kiev.ua

PosrnagaetbCsl CTPyKTypa MNOMIMEPHUX CyMillen, 4dKi BMIWYOTb €neKTponpoBigHi
HanoBHOBa4i — Byrneub i AgucnepcHi Metanu. [lpoaHanisoBaHWn  3B'SA30K  MiX
POpMYBaHHSIM FeTepPOreHHOi CTPYKTYpU Ta enekTpUYHUMK BRnactuBocTaAMW. [MokasaHuin
BNAMB (pas3oBoi iHBEPCiT B HANOBHEHUX MOSMEPHUX cyMillax Ha ¢hazoBy MOPEOSOrito i
erieKTPUYHi  xapaktepuctuku. [ocnigxeHnn BMANUB TEPMOAMHAMIYHONO Ta KIHETUYHOrO
dhakTopiB Ha fnokarnisauito HanoBHOBa4va B ABodasHi NoNiMepPHin MaTpuLi.
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XIMIAA UMKNOAEKCTPUHIB — 3ATAIIbHUIA Ornsad TA NEPCMNEKTUBU

C.B. Pabos

[HCTUTYT Ximil BUCokomonekynsapHux cnonyk HAH Ykpainu
XapkiBcbke woce 48, Knis 02160, YkpaiHa

OcHoBu ximii umknogekcTpuHia (LI), CTpykTypHi 0COBNMBOCTI NPUPOAHNX MAKPOLMKNIB,
ogepxaHHa LI, komMnnekcn BKAKYEHHA HA OCHOBI LMKNOAEKCTPUHIB. [lepcnekTusu
BUKOPUCTAHHS LIMKNOAEKCTPUHIB Y Pi3HUX ranyssax iHgycTpil.

MeTogon cenekTMBHOI Moaudikauii UMKNOOAEKCTPUHIB. 3aranbHui ornsg  meTonis
Moamdikauil umknogekcTpuHis. Mogudikauis LI no HWKHbOMY BiHUIO (MOHO-, An-, TpU- Ta
MOBHICTIO MOAMIKOBaHI NOXigHI uuknogecTpuHiB). Mogudikauis No BepXHbLOMY BiHLHO:
ofepXXaHHA MOXigHMX, 3aMilleHHUX Yy 2-My Ta 3-My nonoxeHHax. CuHTe3 MNOBHICTHO
mMoamdikoBaHux noxigHnx LA (no 2, 3 Ta 6-My NOMNOXEHH!IO).

KomMnnekcu BKIMIOYEHHS Ha OCHOBI LUUKITOAEKCTPUHIB (METOAN ofepXXaHHSA KOMMSeKciB
BKMIOYEHHS, BUW3Ha4eHHs cTabinbHocTi  L-koMnnekciB  BKOYEHHs).  [MpakTuyHe
BUKOPUCTAHHA KOMMSEKCIB BKMIOYEHHS Ha OCHOBI LMKMOAEKCTPUHIB Yy  XapyoBiu
NPOMWUCIOBOCTI, MEAULVHI TA CEHCOPHUX TEXHONOTIAX.

MonekynsapHi HaHOpeaKTOpy Ha OCHOBI LMKNogeKCcTpuHIiB. BukopuctanHs L ons 3amiHm
perioceneKkTMBHOCTI peakui cybcTpaTiB y nopoxHuHi L. KaTtani3 peakuin 3a 4ONOMOrow
LMKNOOEKCTPUHIB.
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NONIMEPENEKTPONITHI NANUBHI ENEMEHTU: CYYACHUN CTAH
B.B. Knenko

[HCTUTYT Ximii BUCokomonekynsapHux crnonyk HAH Ykpainu
Xapkiscbke woce, 48, 02160 Kuis,
klepko@ukrpack.net

BogHeBi nonimep-enektponitHi nanveHi enemeHTn (ME) € €eKonoriyHo 4nucTumun 1
BUCOKOEMEKTUBHUMUN MNPUCTPOSMU TFEHEPYBAHHS €NEeKTPUYHOI eHepril, SKi 3MOXyTb B
ManbyTHbOMY 3HAWTU LLUMPOKE BUKOPUCTAHHS B SIKOCTi 3aMiHHMKIB ABUMYHIB BHYTPILLHbOrO
3ropaHHsi aBTOMOGINiB, a TakoX K CTauioHapHi Ta nopTaTuBHi Axepena eHeprii [1].
OagHMM i3 KIHOYOBMX KOMMOHEHTIB MOMiMep-eneKkTPoniTHUX NanuBHUX €NeMEeHTIB €
nonimep-enekTponitTHa MembpaHa, ska noBuMHHa 3abes3neyyBaT BUCOKUN piBEHb
NPOTOHHOI NPOBIAHOCTI. Ha cbOrogHiWwHiNn AeHb HanOINblW LWMPOKO BUKOPUCTOBYHOTLCSA
MeMOpaHM Ha OCHOBi HadIOHIB[2], BMKOPUCTAHHA SKUX OBOMEXyeTbCa pobounmu
Temnepatypamu, ski He nepesuwyoTb 80 °C, WO pisko 3MeHWYye eqeKTUBHICTb i
ekoHoMiyHicTb MNME Ha ocHoBi membpaH gaHoro Tuny. OCHOBHOW NPOGIEMOI0 BOLHEBMX
NanvBHUX €neMeHTiB, Ha OCHOBIi MeMmOpaH, WO YHKUIOHYIOTb MNpU  HU3BbKUX
Temnepartypax, € 3HWKEHHS1 eKCnryaTauiiHUX XapakTtepuctuk BoaHeBux [ME BHacnigok
OTPYEHHSA MMaTUHOBOrO aHogHOro Katanisatopa Monekynamu CO. [ocnigkeHHs
nokasytTb[2], WO ANna egekTnBHOI poboTn B cknagi BOAHEBOro MNasiMBHOMO €fieMeHTY
MeMbpaHHUIN MaTepian NOBUHEH XapakTepu3yBaTUCb PIBHAMM MPOTOHHOI MPOBIOHOCTI B
pianasoni 10*—10% C/cm npu TemnepaTypax Buwmx 3a 120 °C, WO cCnpusie 3HAYHOMY
3HWXXEHHIO BMICTY NIIaTUHOBOIO KaTarni3aTopa B KaTaniTMyHOMY Lapi.

OaHMM 3 NEepcnekTUBHUX LWNAXIB  OAEepXXaHHA HOBITHIX MoniMep-enekTponiTHUX
Matepianis € cuHTe3 memMbpaH Ha OCHOBI FOPUAHNX OpraHo-HeopraHiYHUX MmaTepianis.
[MepcnekTMBHICTbL Takoro nigxo4y nonsrae B TOMY, LLO OCKifIbKM OpraHo-HeopraHiyHi
ribpuaHi MaTtepiann nNpeacTaBnsalOTb COOOK B3aEMOMPOHMKHI OpraHiyHy Ta HeopraHidHy
CiTKn, abo opraHiyHy CiTKy MoAudiKoBaHy HeOpraHiYyHMM HanoBHIOBA4YEM, TO 3a pPaxyHOK
nigbopy KOMMOHEHTIB CUCTEMM MOXIMBO B LUMPOKMX MeEXax BapiloBaTU BNACTUBOCTI
KomnosauuinHoro matepiany. OcTaHHIM 4Yacom 6yno po3pobneHo psg HOBUX MeToaiB
CUHTE3Y MONIMEPBMICHMX MPOTOH-MPOBIAHUX  OpraHO-HEOpraHiYHMX KOMMO3UTIB 3
MOKpaLLEHVMN (PYHKLIOHANbHUMK XapaKTepucTukamu, ki MOXyTb OyTn npoToTMnamm
€NeKTPoniTHMX MaTtepianiB Ans pPi3HOro0 HOBITHLOrO ESIeKTPOXiIMIYHOIO YCTaTKyBaHHSA, Yy
TOMY YMCni BOOHEBUX ManNUBHUX enemMeHTIiB. Y aonosigi OyayTe npeacraBneHi pesynbtatu
JOCrigXeHb CTPYKTYpWU Ta LOieneKkTpU4HMX BNacTUBOCTEN OpraHo-HeOopraHiYHMX MpPOTOH
NpoBigHMX MeMbpaH pi3HOro Tmny.

1. Steele B.C.H., Heinzel A. Materials for fuel-cell technologies. Nature, 414 (2001) 345
2. Laporta M., Pegoraro M., Zanderighi |. Phys.Chem.Chem.Phys. 1 (1999) 4619
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YcHi gonosigi / Oral Presentations

NOVEL HIGHLY LUMINESCENT POLYMER MATERIALS DOPED WITH
LANTHANIDE COMPLEXES

Grigoryev 1.S., Klapshina L.G.

G. A. Razuvaev Institute of Organometallic Chemistry, Russian Academy of Sciences,
Tropinin Street 49, GSP-445, Nizhny Novgorod, 603950, Russia

There has been increasing interest in generating visible and near IR emission through
photoluminescence or electroluminescence from the polymer materials doped with metal
complexes. Here we report novel luminescent polymer materials containing highly
emissive cyanoporphirazine ytterbium complexes prepared with the new synthetic
approach including metal template assembly of cyanoporphirazine framework from
tetracyanoethylene (TCNE) and phenyltricyanoethylene (PTCE) as a structural unit. We
found prepared ytterbium complexes to be readily incorporated into a matrix of polymers
carrying donor and/or acceptor groups. Thus, we prepared good optical-quality polymeric
film-producing nanocomposites based on the metal complexes in a matrix of carbazole-
containing polymers, polyvinylcarbazole, and the previously described conjugated poly-
[(ethynylene)(arylene)(ethynylene)(silylene)] (PEAES), -[-C=C-SiPh,-C=C-Ar-]-, where
Ar=(9H-carbazol-9-ylcarbonyl)-1,4-phenylene. The steady-state luminescent emission and
excitation spectra of ytterbium octacyanoporphirazine complex (l) incorporated into
PEAES films have been investigated.

Yiterbium tetraphenyltetracyanoporphyrazine complex (llI) incorporated into the high
optical quality organic polymer glasses (polycarbonatemethacrylate (PCMA)) revealed
high luminescent properties in the wide range of the wavelengths. The excitation at 530-
550 nm causes the intensive visible luminescence at 650 nm with the quantum yield about
15%. The small Stokes shift and the short luminescence life time (7-5 ns) showed that it is
typical porphyrazine framework fluorescence arising from T—1* electron transition in a
porphyrazine ligand.

On the other hand, a moving of the excitation wavelength to 660 nm caused the
intensive near-IR luminescence at 970 nm in the polymer glass doped with the higher
dopant concentration (0,1 mass % of complex Il). This emission was attributed to the
narrow-bandwidth emission derived from the Yb®" 2Fs»—°F7 transition. It is a typical
example of "antenna" type excitation, when energy transfers from the excited state of the
chromophore moiety to the emissive f excited state of lanthanide.

Furthermore, additional PCMA-Il nanocomposite doping with erbium chelate (erbium
tris-hexafluoroacetylacetonate) results in erbium cation emission at 1540 nm
corresponding to the minimum-loss transmission window of silica fiber in optical
telecommunication networks. Thus, the prepared materials can be applied in modern
technologies for information processing (infra-red amplifiers in photonic integrated circuits,
electroluminescent and other light emitted devices, bioimaging).
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OonTUMI3AUIA OTBEPAHEHHA ENOKCUAHOIO MNOJIMEPY
AUMMETUNBEH3UNTAMIHOM B NMPUCYTHOCTI AUCINEPCHUX HAMNMOBHIOBAYIB

|.B. Manaxosa', t0.M. Bonb6yx?

'MpukapnaTcbkuii HaLlioHanLHWIt yHiBepcuTeT iMeHi Bacuna CtedaHuka,
2lucTuTyT XiMii noBepxHi HAH YkpaiHu
Iryna_malahova@mail.ru

TpeTuHHi amMiHM 3aTBepOXylTb €MOKCUMAHI OoniroMepu 3a MEeXaHi3MOM  aHiOHHOI
nonimepusauii. BMIiCT Takmx oTBepaXyBadiB y €NOKCUAHIN KOMMNO3uUUii He obMexXyeTbes
pamkamMu CTexioMeTpii i MoXe 3MiHIOBaTUCA B AOBOSII LUMPOKMX Mexax. B aanin poboTi
3[iMCHEHO ONTMMI3aUil0 CcKnagy peakuinHoi cymili npu OTBEPAHEHHI enokcuaiaHoOBOro
oniromepy EPOXY-525 (Yexis) anmeTtunbeHsnnamiHoOM B NPUCYTHOCTI AUCNEPCHUX
HanoBHOBaYiB — aepocuny mapku A-380 i mogudikoBaHOro aepocuny 3 npuLLeneHnMm
amiHonponinbHuMu rpynamu (0,32 mMmonb/r). BmicT HanoBHioBadviB ctaHoBuB 10%.
OTtBepaHeHHs Komnosuuin npoeoaunu npu 120°C npotarom 5 rog. 3a gaHuMmu
TEPMOMEXAHIYHOr0 aHanisy oOuiHEeHO napaMeTpu CiT4acToli CTPYKTYpU OTBEpOHEHUX
enoKCcuaHMX nonimepis: TemnepaTypy CKryBaHHs T, TeMmnepartypy TepMmoaecTpykuii T, Ta
edeKTUBHUA MOoAyMNb BUCOKOENacTUYHocTi E.. BcCTaHOBNEHO, WO Ans KOMNo3wuuin,
HaNoOBHEHMX HeMOAMMIKOBAHUM aepoCuoM, ONTUMASIbHUM € BMICT AUMETUN6EeH3nnamiHy
Big 4,8 no 5,3 BaroBux yactmH Ha 100 BaroBux 4acTuH oniromepy. [Npy BUKOPUCTaHHI
aMiHOBAHOro HanoBHIOBa4Ya oNTUManbHWUA BMICT AUMETUNOeH3unamiHy ctaHosuTb 4,3+4,8
BaroBux 4YacTnH Ha 100 BaroBmx YacTuH oniromepy.

XapakTepuCTUKM E€NOKCUAHUX NosimepiB

HemMoauikoBaHuUi . .
MoAnikoBaHMN HaNoOBHIOBaY

BMICT HanoBHtoBaY

oTBEpAHMKA, T. T, £ . T, =
YyacTuH Ha 100 ‘C ‘G MMa ‘C ‘C M4

6,75 78 265 24,38 - - -

5,8 82 267 28,27 - - -
5,3 95 297 36,53 80 280 32,73
4,82 90 297 33,58 82 292 36,53
4,33 87 297 30,29 97 340 33,75
3,85 87 290 27,55 93 320 30,29
2,89 87 270 24,65 87 300 26,79
1,92 87 292 32,30 87 270 17,54
0,96 42 42 10,84 78 307 26,72
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BMNJIUB MONEKYNAPHOI APXITEKTYPU NONIKAPBOKCUINATHUX
CYNEPNMJIACTU®DIKATOPIB HA BJTIACTUBOCTI
30510- TA WWIAKOBMICHUX LLEMEHTIB

B.B. TposiH

KniBCbkui HauioHanbHWIM yHIBEPCUTET OyAIBHULTBA | apXiTeKTypu
03037, m. Knie-37, MNosiTpodnoTcbkun npocnekT, 31,
S_troy@ukr.net

Konu ngetbca npo MonekynsipHy apxitektypy cynepnnactudikatopis (CI1), nepeaycim
mMatoTbea Ha yBasi Cl1 nonikapbokcunatHoro (1) Tuny, aki Ha BigmiHy Big CI1 iHWKX TMniB
MOXYTb BYTU CMHTE30BaHIi 3i 3HAYHOK BapiaHTHICTIO MOSEKYIIAPHUX CTPYKTYP.

Bnnue monekynsapHoi apxitektypu CI1 1 Tuny Ha BNacTMBOCTI LUEMEHTHUX CUCTEM €
npegMeToM BIiOHOCHO HedaBHLOrO iHTepecy. BukopucTaHHA nonimepiB noniakpuniosa
kucnota/nonietuneHokemg (PAA/PEQO) Ttuny ,rpebiHkM” Hagae BaxnvBi nepesaru
MOPIBHAHO 3 MiHIMHUMM NOSENEeKTPoniTamMn, OCKINbkA noniMepu Tuny ,rpebiHkn”
3abesneyvyloTb CTabiNbHICTL CyCMNeH3il NPOTAroOM 3HA4YHO [AOBLUOrO 4acy, HibK MiHinHI
nonienektponitn. OgHak, TOMHUM MexaHi3aM 3abe3neyeHHs1 CTabiNbHOCTI 3anuLiaeTbes
npegMeTom cropiB. ICHye rinoTesa, WO AOBroCcTPOKOBY CTabinbHiCTb 3abe3neyvye TOBCTUI
cTepnyHun 6ap’ep, obyMoBNEHUn apxiTekTyporo nonimepy Tuny ,rpebiHkn”. OgHak iHwWi
HayKOBL|i CMOCTepiralTb NPOTUNEXHY TeHAeHUito, konn uemeHTHi PAA/PEQO cycneHsii 3
Ginbw kopoTtkumun ,3ybamu” PEO (1000 r/monb) 36epiratoTb 1i CTabinbHICTb NPOTSAroMm
Ginbw posroro yacy Hix uemeHTHi PAA/PEQO cycnensii 3 gosrumun ,3y6amn” PEO (3000
r/monb). BucyBaloTbCs rinoTesun, WO Taki 3MiHW 3anexaTb Big KoHueHTpauii BinbHux COO™
rpyn B PO34MHi, AKi MPUrHiYYIOTb YTBOPEHHS LEHTPIB KpucTanisauii Ta picT npoaykTis
rigpatauii. [lligBiweHHs edeKTUBHOCTI noniMepiB  WoAo 306epexXeHHsT  PyXOMOCTI
LEeMEHTHUX CyCneH3in BuMarae goaaTkoBux piweHb B apxitektypi PAA/PEO nonimepis,
ofHe 3 HanbinbL edPeKTUBHNX PilleHb — BUKOPUCTAHHS areHTiB KepyBaHHSA 36epexeHHAM
pyxomocTi ,Slump-Loss Controlling Agent" (SLCA). SLCA po3Bonsie 3abnokyBaTn 4acTuHy
COO™ rpyn Big wWwBMAKOI B3aemogil 3 Ca® npyv UbOMY MO Mipi TOro K nonimep 3
BinbHUMN COQO™ rpynamun pearye 3 Ca®* B nonimepi 3 SLCA BHacnigok rigponisy
BMBINbHIOIOTLCA 3abnokoBaHi COO ™ rpynu, wo [03BoNnse 3abesneynTtn nnactudikadiio
CyMiLLi NPOTAromM HeoOXiAHOro Yacy.

HasegeHuin ornag A03BOMNSE 3anponoHyBaTth finoTesy Npo MOXIIMBICTb BUKOPUCTAHHSA
CI1 3 pi3HOO MOSEKYNAPHOK apXiTEKTYPOI NS KepyBaHHSA OYHKLIOHANbHICTIO BETOHIB Ha
OCHOBi 30510- Ta LUMAKOBMILLYOUMX LIEMEHTIB, 30Kpema iX nerkoyknagasnbHicTio Ta 1i
36epeXeHicTio, NOYaTKOBOK Ta NPOEKTHOK MILHICTIO, MOPUCTOK CTPYKTYPOIO TOLLO.

AKTyarnbHiCTb JaHOI pobOTK nonarae B AOCHiAXEHHI e(peKTUBHOCTI BUKopucTaHHAa CI1 3
Pi3HOK MOJIEKYIISIPHOK apXiTEKTYPOIO LLOAO 30510- Ta LWAKOBMILLYHOYNX LEMEHTIB.

MeToto poBGoTM € OBrpyHTYBaAHHA  MOXIMBOCTI  NiABULLEHHS  €dOEeKTUBHOCTI
BMKOPWUCTAHHS 30M10- Ta LWIAKOBMILLYOYMX LIEMEHTIB B BWCOKOMYHKLOHANbHUX NUTUX
GeToHax.
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OOCHNIMKEHHA BNNUBY ALCOPBEOBAHOI BOJIOr'M HA YACTOTHWUN CMNEKTP
AMOP®HUX NOJIIMEPHUX CUCTEM

B.M. l'yab, 6.C. Konynaes

PiBHEHCbKMI AepXaBHUI rymaHiTapHuii yHiBepeuTeT, PiBHe, 33000, Byn. C.banaepu, 12
Vovkchik@ukr.net

BukopuctaHHa noniMepHMx CUCTEM B YMOBax BMCOKOI BOJIOrOCTi MigBULLyE iHTepec OO0
AOCTiAXEHHS1 BNAUBY BOMOroBMICTY Ha X enekTpodiamyHi BnactueocTi [1].

Hocnigxysanu nonisiHinxnopug (MBX) cycneHsinHoi nonimepusadii mapku C — 65 3
MonekynsapHoiw macowo MM 1,4-10°, OTPUMaHUI NEPEOCAMKEHHSM 3 pPO34YUHY, a TaKoX
KOMMNO3uLii Ha MOoro OCHOBI. B SIKOCTi HanoBHIOBa4Ya BMKOPUCTOBYBanu ApidbHoAMCNepCHUN
KaoniH. 3pasku oTpMMyBanu MeToAoM npecyBaHHA B T—p pexumi npu 7>7. i p=10 Mla

(e T, T. - BiONOBiAHO TemnepaTypy NPECYBaHHs i CKIyBaHHS KOMMO3WTY, p - TUCK) B

dopmi nniBok ToBwmHOW 130-170 MKkM i giameTpom 25 Mm.

LienekTpnyHi  BUMipM  nNpoBOogMNM 3 OOMNOMOMOK  TPUENEKTPOOHOI  cXxemu
BMKOPWCTOBYIOUM MIiCT 3MiHHOTO cTpyMy P 5083 B aianasoHi yactoT 10% - 10° I'w.

O6e3BOAHEHHS 3pa3KiB NPOBOAUIMM YTPUMYIOUM X B €KCUMKATOPI 3 cenukarenem mapkm
WICM po nocTiHOI Macu. HacudeHHs 3fgincHiooBany LWASXOM BUTPUMKW  3paskiB Y
eKcukaTopi 3 BO4OH0.

Ak nokasanun gocnigxeHHs obe3BomkeHHUX Mmatepianis, ansa MNBX npu yactoTi 10 kMY, i
T=293 K 6yno BUSABNEHO MakCMMyM AieNeKTpUYHUX BTpaT. HamoBHEHHs nonimMepHOi

maTpuui kaoniHom B gianasoHi 0 < ¥ <20.0 mac.% npu3BoaMTb 40 3MILLEHHS MaKCUMYyMy

TaHreHca gienekTpnyHmx BTpat B 06nacTtb GinbLll HU3bKUX YacTOoT.

3 MeTol BWM3HAYEHHS BMNSMBY BOMOMM AUCMEPCID enekTPgi3nYHUX BNacTUBOCTEN
OTPUMaHNn 3pasoK, MOMILAnM MK BMMIPOBaNbHUMKU enekTpogamMun ekcrnepumMeHTanbHol
ycTaHoBKW. [lpM UbOMY EMHICTb 3 focnigKyBaHuM 3paskom mMictuna 100 % BigHOCHOT
BOSIOTN.

B BOnoroHanoBHeHWX Martepianax CnocTepiraeTbCs 30iNblUEHHS BENMYMHM TaHreHca
JienekTpuyHMx BTpaT Ta BIOHOCHOI [LieNeKTPUYHOI MPOHUKIUMBOCTI B MOPIBHSAHHI 3
BUXIOHUMW 3paskamMu, WO 3YMOBJIOETbCS He nule 3pOoCTaHHsM MNPOBIAHOCTI, a 1
36inbweHHsam BTpaT Makceena — BarHepa [2].

1. Yanbix A.E., Quddysunsa B nonnumepHbix cuctemax, M.: Xumusa, 1987. — 312 c.
2. bapteHnes .M., ®peHkenb C.A. dnsmka nonmmepos. MNog ped. O-pa d.-Mm. Hayk Enbawesunya A.M., J1.:
Xummsa, 1990. - 432c.
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XAPAKTEP ®OTO®ISUYHUX MNMPOLIECIB B NPO30PUX
MEJTAMIHO®OPMANBAENAHUX ONITOMEPAX TA NMONIMEPAX ANA
CUMHTUNAUIMHOI TEXHIUI

B.B. le6enes’, B.J1. Aspametko', B.[. Tuubka?

'HaLjioHanbHWit TeXHIYHWIA yHIBEPCUTET «XapKiBCLKWIA NOMITEXHIYHMIA IHCTUTYT»
61002, YkpaiHa, M. Xapkis, Byn. ®pyHse,21
lebedev@kpi.kharkov.ua
2IHCTMTyT CUMHTUNALIMHMX MaTepianie HAH Ykpainu
61001, YkpaiHa, M. XapkiB, Byn. JleHiHa 60

Ons peecTtpauil pisHUX BMAIB BUMPOMIHIOBaHb BWUCOKMX €HEpPrin  HanvacTiwe
BUKOPUCTOBYIOTb  CUMHTUAAUIMHMIA  MeTod, B  SKOMY  3aCTOCOBYKTb  MOSlIMEPHI
CUMHTUNATOPM.

doTopianyHi  npouecn B MNOMIMEPHUX  CUMHTMNATOpAX — LUe  npouecu
0e3BUNPOMIHIOBaNbHOI i BUNPOMIHIOBaNbHOI Ae3akTuBaLii enekTPOHHO-30yMKeHNX CTaHiB
B MakpoMofekynax, siki KOHKYpylTb 3 npouecamMn BUHUKHEHHS BiNlbHUX pagukanis, LLO
YTBOPHOIOTLCS B pe3yrbTaTi po3puBY XiMiYHMX 3B'A3KiB. HanedekTuBHiWMMN nonimepHnmm
OCHOBaMWM AN CUMHTUAATOPIB € Taki, Y SAKAX BenuuMHa eHeprii, HeobxigHoi Ans
OOVHUYHOrO akTy 30ymxkeHHs (AE), MiHimanbHa, WO nOB'A3aHO 3  6nM3bKUM
po3TallyBaHHAM €HepreTUYHMUX PiBHIB OCHOBHOrO i NepLuoro 36yaXeHOro CUHrNeTHOro
cTaHy. [Ansa 3abesneyeHHs LbOro, B CKnag nadurora noniMmepy noBWHHI BXOAUTU AKOMOro
Ginble xpomodopHux rpyn. B 3anexHoCTi Big TvMny Ta iX po3TallyBaHHS, POTOXiMiYHi
npoLecu B nonimepi 34iNnCHIOKTECA 3a PiI3HUM MeXaHiamamu.

B Hawin poboti meTogamm YO- Ta NOMIHECLEHTHOI CNEKTPOCKONIiT AOCNIAXEHI ONTUKO-
crneKkTparnbHi XapakTepucTukM MenamiHopopmanbaerigHmx osniromepis ta nonimepis 3
METOH X BUKOPUCTaHHSA OS5 BUTOTOBMEHHS NSIaCTMacoBMX CUUHTUNATOPIB.

BcTaHoBneHo, WO NOrAnHaHHA B MenamiHoopmanbgerigHux oniromepax (Makcumymm
Pi3HOI iIHTEHCUBHOCTI Ha 220—230 Ta 280—285 HM) noB’sa3aHe 3 NOrnMHaHHAM KapOOoHINbHOI
Ta TpiasvHoBOI rpynu (™ Ta nm* nepexogu), B TOW 4ac SK B CreKTpax MOrfMHaHHS
CTPYKTYpOBaHUX MoniMepiB Mae Micle iHTEHCUBHUA MaKCUMYM MOMfIMHAHHSA TPia3uHOBOroO
Kinbusa npu 280-285 HM (1TT*-nepexia) Ta ManoiHTeHcuBHe nornuHaHHa npu 320-330 HM
(nm*-nepexin).

IHTEeHCUBHICTb NMoMiHecLeHuii (Makcumym 370-375 HM) Ta 1T KBaHTOBUIN BUXig (9=2-5 %)
3pocTaB B psAay BUXIOHMIA OniroMep — CTPYKTYpOBaHWA ofniromep, Wo 06yMOBMEHO
CTPYKTYPYBaHHAM Ta 3POCTAHHAM CTYMEHK 3LWMBKK, SKe B CBOK Yepry npu3BoguTb OO
POCTY NaHutory KoH'lorauil, aKMi Oyxe 4acTo € NO3UTUBHUM (DaKTOPOM MiABULLEHHSA, SK
IHTEHCMBHOCTI, TaK i KBaHTOBOro BMXOA4Y ftOMiHeCUeHUil. Bu3HayYeHHs 4yacy XutTa
Makpomonekyn B 36ymkeHomy cTaHi (1=0,5-2 HC) gos3Bonuno 3pobutm BUCHOBOK MpO
oNyopecLEHTHUI XapakTep JHOMIHECLLEHTHOrO CBITIHHA Yy MenamiHodopManbaerigHnx
oniromepax i nonimepax.
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AOCNIAXEHHA BJIMBY NPUPOAN MOOUDIKYIHOHUUX NOBABOK HA
BJIACTUBOCTI TPUALIETATLENIONO3HUX PO34YMHIB TA MNIBOK 3 HUX

O.M. Bypwictp, O.C. CBepanikoBcbka, M.B. BypmicTp, B.X. Wanka

YKpaiHCbK1 AepXaBHUIA XiMIKO-TEXHOMONYHUIA YHIBEPCUTET,
np. Marapina, 8, m. [IHinponeTpoBCbK, YkpaiHa, 49005
ugxtu@dicht.dp.ua

B paHuM 4yac akTyanbHO npobnemMord TexXHONOorii MNoniMepHUX KOMMO3ULINHNX
MaTtepianis € HagaHHsa BIiAOMUM MOMIMEpPHMM MaTepianamMm HOBOFO  KOMMSEKCY
BNacTMBOCTEN i NOLLYK pauioHanbHUX LUNAXIB X 3aCTOCYBAHHSA B Pi3HMX 00MacTsax Hayku i
TEXHIKHN.

Ak ob'ekT pocnigkeHHs Oyno obpaHo KOMMO3uWUil Ha OCHOBI TpuaueTaT LUenosun
(TAL), mogudikoBaHi gobaskamu noniMepHUx 4eTBepTMHHUX amoHieBux conen (MYAC)
Ha OCHOBI MopdoniHy 3arasnbHoI hopmMynun

©) ©
o

SRS

n

—CH,—CH—CH,— —CHZ—cI:H—CH2<o—CH2—CH2>2—0—CH2—cI:H—CH2—
ne R'=R"= OH , OH OH
—CHz-Cl)H—CH2<O—CH2-CH2>3—O—CH2-CI)H—CH2—

OH OH .
e
—CHZ—?H—CHz(OO(E—@—O—CHZ—(IJH—CH2 mo@
OH CHs OH
T
—clz@—o— CHZ—CI)H—CHZ—
CHg OH

Hamun 6yno pgocnigxeHo BnnmB manux gobasok NYAC Ha peonoriyHi, TennogisnyHi,
i3MKO-MexaHiYHi Ta gienekTpuyHi BnacTnBocTi komnosuuin TALL.

BcTaHoBneHo, Wo eekTMBHICTE MOAUMIKYOUMX 406aBOK Npwn AOCHILKEHHI AUHAMIYHOI
B’A3KOCTi po3uunHiB TAL|, cknagae 7-93%. lNokasaHo, wo ontumanbHun Bmict MYAC vy
komno3uuii TAL cknagae 0,01-0,025% Biga macu TALL. BeegeHHa no6aBok A0 KOMNO3WULUIl
TAL, npuBoanTb OO0 3HWXEHHS NMUTOMOI TEnnonpoBiOHOCTI B iHTepBani TemnepaTtyp 298-
448K Ha 29-57%. BctaHoBneHo, wo pocnigxkyBaHi MYAC nigBuwwyrOTb MIUHICTL i
TBepAaicTe nniBok TAL, y 1,4-3,0 pasu 1a y 1,2-2,0 pasu, signosigHo. BuseneHo, L0
moawndikyBaHHa TYAC posBonse niaBMWMTA NUTOMUIA OBG'EMHMI onip y 3agaHoMmy
YacTOTHOMY fdiana3oHi Ha 3 NopsALKN.

Taknm 4YnHom, komnoauuii Ha ocHoBi TAL|, mogudikoBaHi NYAC Ha ocHoBi MopdoniHy
MOXHa po3rnagaTn Kk MogenbHi NoniMepHi KOMMO3ULiINHI CUCTEMMN.
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NONMIAHINIH-NONIKAPBOHATHI KOMIMO3UTMW.
E®EKTU OKUCHUKA TA TEMIMEPATYPU

Hockos O.B., MNyg O.A., Wanosan I".C.

[HcTUTYT BioopraHiyHoT Ximii Ta HadToximii HAH Ykpainun, 02160, m. Kuis, Xapkicbke Lwoce 50
yuriy.noskov@gmail.com

OpHMMKM 3 NEepCrnekTUBHUX Ha CbOroAdHI NOMIMEPHMX MaTepianis BUCTYNaKTb
€MNeKTPOoNpoBiAHI MoniaHifiHOBI KOMMNO3UTK. [aHi NpoayKTW NOESHYOTb €NneKTPornpoBiaHi
XapakTePUCTUKM MOMiaHiniHy 3 MeXaHiYHOK MILHICTIO MPOMUCIIOBMX nNofiMepis, Lo
[O3BONSE CTBOPUTU Matepianu, npuaaTHi Ans 3acTtocyBaHHs B OaraTbOX HayKoBO—
TEXHIYHUX Ta NPOMUCIIOBUX ranyssx.

B Hawomy BuNagky B SAKOCTIi  MaTpUYHOrO KOMMOHEHTY And BUMpPOGHUUTBA
€eKkTPoNpPOBIAHNX MNOSiaHiNiHOBMX KOMNO3UTIB 06paHo nonikapboHaT. Takui BUGIp cTas
HEBUNAAKOBMM, OCKINbKM OCTaHHIn Oobpe BiAOMUM CBOEK MILHICTIO Ta OMTUYHOIO
npo3opicTio. KoMno3nTHi maTepianu oTpumMyBanu XiMiYHUM OKMCHEHHSIM aHifniHy B KUCIOMY
cepedoBuLli B MPUCYTHOCTI Agucnepcii  nonikapboHaTHoro nopowky. CdopmMmoBaHO
noniaHiniH—nonikapboHaTHi KOMNO3UTN 3 BMICTOM MPOBIAHOrO KOMMOHEHTY B Aiana3oHi 1—
10 mac. %. OTpumaHi maTepiany XapakTepusylTbCa enekTPOonpPoBIAHICTIO Ta MIUHICTHO,
AOCTaTHIMM ONA BUMKOPUCTAHHSA 1X Y BUPOOHULTBI aHTUCTATUYHUX MaTepianiB (MOKpUTTS,
Kopnycu ToLo).

OpHVM 3 ronoBHUX hakTopiB BMMMBY Ha nepebir Npouecy OKUCHEHHS aHiniHy, Ha BuXig
noniaHiniHy Ta, BIQMNOBIAHO, Ha XapaKTEPUCTUKM KOMMO3UTIB BUCTYNAe OKUCHUK. B
npeacTtasneHin poboTiB BUBYEHO peakLit0 OKMCHEHHS, iIHOYKOBaHY HEOPraHiYyHMMKN CONaMmU
3 OKMCHMMMK BMACTUBOCTSIMU (repokcoamucynbdaTn aMoHilo Ta Kanito, BixpomaT kanito
Towo). OTpumaHi MaTepiany oOXxapakTepu3oBaHO 3a HaVBaXIMBILWLMMKW NapameTpamu
(enekTponpoBIAHICTb, MILHICTb i T. A.).

[HWUM  BaxnMBMM  (PaKTOPOM  BMAMBY, BWUCTyNae Temnepatypa peakuinHoro
cepefoBulia nig vac popmyBaHHs KOMMO3UTY. [MokasaHo, WO 3HWXKEHHs TemnepaTtypu
Np13BOAUTbL OO CMOBISIbHEHHS MPOLIECY OKUCHEHHS, MpoTe Mpu LUbOMYy 3pOoCcTae BuMXig Ta
NPOBIAHICTb NOJTiaHiNiHy i NOro KOMMNO3UTIB.

BuBYeHO TakoX cymapHumn BnnmB 060X hakTopiB (OKMCHUKA Ta TeMnepaTypu) K Ha cam
npouec nonimepusadii, Tak i Ha XxapakTepPUCTUKN KOMMO3UTIB.

BcTaHoBneHi onTUManbHi YMOBU OTPUMAHHSA noniaHiniH-nonikapb6oHaTHNX
KOMMNO3ULiMHUX MaTepianis.
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CUHTE3 U XAPAKTEPU3ALINA OPITAHO-HEOPIAHUYECKNX KOMIMO3UTOB HA
OCHOBE CMECHU NONNaaPAIIbHbIX OJIMTOMEPHbIX CUINICECKBUOKCAHOB
(POSS-M) 1 AMU3OLUMAHATOB

M.A. 'ymeHHas, H.C. KnumeHko, B.B. LleByeHko

WHCTUTYT XMMUM BbICOKOMOMEKYNAPHbIX coeanHennn HAH YkpaunHbl
02160, Knes, XapbkoBckoe wocce, 48
olga-s@mail.kar.net

B kayecTBe HAHOCTPYKTYPUPYIOLLUMX areHToB Af1s1 NONMMEPHBLIX CUCTEM 3HAYMTESbHOE
BHUMaHME MpuBMeKawT nonuvagpanbHble, OCOOEHHO OKTasgpanbHble, ONUroMepHbIe
cuncecksuokcaHbl (POSS) obwen popmynel [RSiO+ 5]n, rae R - opraHnyeckui pagukan, B
T.4. HECYLUMA peakUuMOHHOCMOCOOHbIE rpynnbl. [JaHHble COeAMHEHUs1 XapaKTepu3ytTcs
CNOXHOCTbIO CUHTE3a W BbICOKOW CTOMMOCTbIO. AIbTEpHATUBHbIM MNYTEM SBSETCSH
ncrnonb3oBaHue bonee AOCTYMNHbIX cmecen peakLMNOHHOCMOCOOHbIX
OJIMrOCUIICECKBMOKCAHOB, KOTOpblE CcoAaepXaT nonuagpanbHble CTPYKTypbl. B aaHHOM
paboTe Ha OCHOBE CMECWU OfIMTOMEPHbIX CUINCECKBMOKCAHOB, coaepXallen B
OpraHM4YecKkon CoCTaBnAoLEN OKONo 50 NEPBUYHBIX 1 BTOPUYHBLIX TMAPOKCUITbHBIX FPpYnn 1
15 TpeTnyHbix amuHHbIX rpynn (POSS-M) paspaboTtaHbl cnocobbl cMHTE3a NonvypeTaHoB
(MY) n cermeHTMpoBaHHbIX NonuacupypetaHos (M3JY).

Peakunio mexgy POSS-M wn 2,4-,2,6-TonynneHanmsounaHaTtoM OCYLIECTBASN Npu
cooTHoweHuax OH/NCO: 1:0,2; 1:0,5; 1:0,8, 1:1. Bcnencrtsne nonnyHKUNOHANBHOCTH
POSS-M B nx peakumn ¢ guusoumaHatamm criegoBano Obl oxuaaTtb obpasoBaHue rens
Y€ Ha paHHUX cTagusx peakumn. OpHako pesynbTaTbl NPOBEAEHHBLIX HaMWU
nccnenoBaHun [1] cBuaeTenbCTBYIOT O BO3MOXHOCTU nony4vyeHns Ha ocHoBe POSS-M wu
NoNMMepOB Pa3BETBIEHHOIO CTPOEHUS.

B 3aBMCMMOCTM OT KOHUEHTpauun peakumoHHOMW cMecn Bbinn nonyyeHbl clunTblie nmbo
pasBeTBnéHHble 1Y, cogepxawme oTr 10 go 18% HeopraHmyeckon dasbl. [aHHble
coeagnHeHus nccnegoarbl Metogammn NK-cnektpockonuu, IMX, TIA.

Takasn ke BO3MOXHOCTb peanu3MpoBaHa nMpu CUHTE3e NNEHKOOOpasyoLnNX
cerMeHTuMpoBaHHbIX [1QY Ha ocHoBe POSS-M 1 um3oumaHaTHOro dpopnonmmepa.
Mcnonb3oBaHHble ans peakuumn cooTHowweHna OH/NCO 6binv aHanornyHbl TakoBbIM MpU
peakummn mexagy POSS-M n TOW. MNMony4yeHble coeanHeHns oxapakTepmM3oBaHbl MeTogamm
WK-cnekTpockonun, ManoyrioBoro paccenBaHns peHTreHOBCKUX fyden, aTOMHOM CUITOBOW
mukpockonum, CK, TIA.

1. V.N.Bliznyuk, T.A.Tereshchenko, M.A.Gumenna, Yu.P.Gomza, A.V.Shevchuk, N.S.Klimenko,
V.V.Shevchenko. Structure of Segmented Poly(ether urethane)s Containing Amino and Hydroxyl
Functionalized Polyhedral Oligomeric Silsesquioxanes (POSS). // Polymer. — 2008. — 49. Ne9. — P.
2298-2305.
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BUBYEHHS MEXAHI3MY ®OTOOPIEHTALLII PIOKUX KPUCTANIB
BIMETAKPUJIbHUMU MNOJTIIMEPAMMU

CmonsikoB I.0.", Kupnuenko B.2, 3arHiii B.B.", BpeTik 11.0.", Mackansb N.",
Apowyk 0.B.2, CupomsiTHikos B.T"."

'Kadbeapa ximii BucokomonekynspHux cnonyk KniBcbkoro HalioHansHoro yHisepcuTeTy iM. Tapaca
LWeB4yeHka, Byn. Bonoammumpcebka 60, 01033, Knis, YkpaiHa
2IHCTMTyT dismkmn HAHY, npocnekt Hayku 46, 03028, Kuis, YkpaiHa
georgesmolyakov@bigmir.net

doToopieHTauia € HanbiNbLW NepCnekTUBHUM MeToAOoM, 34aTHUM 3aMiHUTK npouenypy
TEepTH, sika BUKOPUCTOBYETbCA ANS opieHTauil pigkmx kpuctanie (PK). HewopaBHo mu
BigKpvnK, wWwo 6GimeTakpunbHi NOXigHi amiHogeHoniB/amiHoHaTONIB YyTBOPIOOTL HOBUM
Knac BucokoedekTnBHux nonimepis ans PK doToopieHTauii. PoToxiMivHi peakuii, ki
NpPU3BOAATbL 40 OpieHTaLil, BUBYaNMCb Ha MogenbHux nosimepax P1-P5.

HSC HsG HSC H4C, H,G HaG | . HsG

k
o 08 o 0 "o W
O (NH) OH
Qm 60 mol.% Qm 30 mol.% © p~ 25 mol.%

CooH HL

CH3
P1 CHs P2 P3, P4 P5

HZC
MniBkn nonimepiea P1-P5 Oynu onpoMmiHeHi NiHINHO NONApM30BaHUM LLUMPOKONOSTOCHUM
YO sunpomiHoBaHHsaM. OpieHTauia 6yna gocnigxeHa CTaH4apTHUM LUSISIXOM — 3anOBHEHI
piOKUMKN  KpucTarnamum KOMIPKM po3MillyBannCb MiXK CXpelleHnMu nonsipusaTopamu i
BMBYaNuCb 3a JOMOMOrOK MNONSAPU3aLinHOrO MIKpOCKOMNY Yv Heo3B6pOEHMM OKOM A0 Ta
nicns HarpieaHHsA, Wo Benocs npu 150°C npotarom 30
LC photoalignment | xB. HAkicTb opieHTauii 6yna ouiHeHa §K Hemae
before |after heating opie/-'/mauii' (n/a), noeaHa (b), 3adosinbHa (s), 2apHa (g),
heating | to 150°C SIOMIHHa (€). ;
Tabnvus 1 nokasye, Wwo neperpynyBaHHa Ppica €
P1 e g HeobxigHOW ymoBow rapHoi PK opieHTadii. Y Bunagky
aBox neperpynyBaHb ®pica (P2) y doTtouytnmsomy

Polymer

P2 9 n/a NaHu3i AKiCTb boToopieHTaLil BULWA, HiXX 3a HAgBHOCTI

P3 s b ogHoro (P3,P4). Okpemo peakuis pOTO3LIMBAHHA HE €
BaXXNMBuUM dpakTopom ansa cotoopieHTauii (P5), ogHak

P4 g b ctabinisye opieHTauiHUn NOPSA0K Yy NOMIMEPHIN NNiBLi i
nigeuLye ctabinbHicTb opieHTauii (P1).

P5 n/a n/a
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OPIrAHO-HEOPIAHWYECKUE NMONUMEPbI YPETAHO(MOYEBWUHHOW) NPUPOAbI
N UX CYNPAMOIJIEKYNIAPHAA MOOANDUKALINA

Cepos B.I"., llnutBsikos B.WU.

WHCTUTYT XMMUM BbICOKOMOMEKYNAPHbIX coeanHeHnn HAH YkpaunHbl
XapbkoBckoe wocce, 48, 02160, Kues
vsevolods@ukr.net

OpraHo-HeopraHuyeckune rmbpuaHble NoNMMepbl COMETaT XapakTEPUCTUKN TUMUYHbIE
Kak OnS OpraHn4yeckMx MonMMepoB (NErkocTb M MHOrOMNMaHoOBOCTb  MoAuduKaumu,
MBKOCTb U T.4.) TaKk U ANs HeopraHMYecKnx (YyCTOMYMBOCTb K AEWCTBUIO (OU3NYECKUX U
XUMUYECKMX paktopoB u T.4.). [pu yHKUMOHaNu3aumm nonumepa, BBEAEHVWEM B
CTPYKTYPY KpayH-3(PMpPHbLIX OCTaTKOB, Mbl MOMAYyYMM Martepuarnbl NepcneKkTMBHble Kak B
PONN NOMMMEPHBLIX KOMMMEKCOHOB TaK U B peanu3aummn cynpamMmornekynsapHbIX NO4X040B.

Monumepbl nonyyanu nNo cxeme: MakpogusoumoHaTt(Ha 6ase kpayH-adupa, TMON un
npocToro nonuedupa) — rekcadaTOKCUCUNAHOBLIN MPEKYpCop — 30Sb-refib npolecc.
Mony4yeHbl o6pa3upl cogepxawme SiOq 5, W=3-11%, kpayH-adupHble ocTaTkn w=12-50%).
AHann3 WK-cnekTpoB nosiydyeHHbIXx 06pas3uoB noaTBepXOaeT Hanuvyune OpraHU4eckux
(ypeTaHOBbIX, MOYEBUHHbIX, KpayH-a(MPHbIX W T.O4.) W HeopraHudeckmx (Si-O-Si)
doparmMeHTOoB.

Puc. WNK-cnetpbl o6pas3uoB Ha OCHOBe
OAOB18K6, TMAW, TEMN-300 (MonbHoe
COOTHoLeHne 1:4:2).
1 -He MOaNULMPOBAHHbLIN.
2 1 3 MmogndmumMpoBaHHble BBEOEHUEM
BaClz

2 - 0O Havana 30nb-refb npouecca
M 3 - BO BpeMmsi 305b-renb npouecca

o
=)
a
1

OTH. UHTEHCUBHOCTb

o
=}
I=]

L) L) L) - L) L) L) 1
1000 1500 2000 2500 3000 3500 4000
v, cm’

C uenblo cynpamonekynspHon moaudumkaumm ssogunn xnopug 6apus B MOSbHOM
COOTHOWeHun 1:2 (conb : pparMeHT KpayH-adupa). Kak M3BEeCTHO M3 nuTepartypbl
BO3MOXHO 0Opa3oBaHMe CaHOBMYEBLIX KOMMMEKCOB KpayH-acmp:katmoH Ba“" 2:1.
O6paszoBaHne KOMMNIIEKCOB xriopuaa 6apusi n ocTaTkoB KpayH-aduMpoB oTobpaxkaeTcst Ha
WK-cnekTpax B casure nonocskl nornoweHuns v(C-0).

Mo pgaHHbIM  nccregoBaHMs  MeTodoM  AndpdbepeHumnanbHOM  CKaHUpyloLLen
KanopumeTtpun, npu moaudukaumm xnopugom 6apmsa npoucxoguT PocT TemnepaTypbl
cTteknoBaHus. Mbl npegnonaraem, 4to 3TOT 3dekT 0O6BbLACHAETCA AOMNONHUTENbHbIM
CynpamMoneKynspHbIM  CLUMBaHMEM opraHunyeckux uenen. OpHako uccrnegoBaHus
TEPMOOKUCIIUTENBHOW AECTPYKUMM AaHHbIX 00pas3uoB He BbIABUIN  CYLLLECTBEHHOW
cneundmyHocT MoamndmumpoBaHHbix 06pa3uoB, B 06MacTm akTMBHOrO Tepmonusa
opraHuyeckoro gparmeHTa (20-400 °C).
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SYNTHESIS OF N-(METH)ACRYLOILOXYMETHYLEN-2,3-INDOLYNDION

M.B. Rahimova, Kh.N. Mavlyanov, G.Q. Shirinov, U.Kh. Mavlonova

Bukhara state university, Republic of Uzbekistan, Bukhara 705018, M.lkbal, 11
hnmavlyanov@mail.ru

The basic problem of chemistry of synthetic polymers now is the creation of new
materials with a given complex of valuable properties. This problem is successfully settled
with usage of polymers and copolymers containing active functional groups, easily
entering different chemical reactions. It stipulates a possibility of introducing in chemical
pattern of polymer of indispensable groups with the purpose of polymers. Therefore
studies in the field of creation and the applyings of functional-active joints introduce
doubtlessly both theoretical value, and practical urgency.

Pursunat to the purpose of the given operation by us N-(meth)acryloil-oxymethylen-2,3-
indolyndion is synthesized in three stages on reacting of Mannikh:

1) deriving N-methylol-2,3-indolyndion from 2,3-indolyndion and by formaldehyde;

2) deriving N-halogenmethylen-2,3-indolyndion by interacting N-methy-lol-2,3-
indolyndion with HCI or HBr;

3) deriving N-(meth)acryloiloxymethylen-2,3-indolyndion — by interac-ting N-
halogenmethylen-2,3-indolyndion with salts of alkali metals of (meth)ethylene carboxylic
acid.

Composition and constitution of monomers are established on datas of ultimate
analyses and methods of IR-, UV- PMR-spectroscope. It is detected that the synthesized
monomers are easily polymerized and react copolymerization with other unsaturated
compounds at the presence of the initiators in environment of organic resolvents.

The products with miscellaneous properties can be obtained at copolymerization of
these monomers with methylmethacrylate, styrol and other industrial monomers, and also
at conducting chemical modification of obtained polymers.
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CUHTE3, CTPYKTYPA'Y BJIOYHOMY CTAHI TA OCOBJIUBOCTI MNOBEAIHKU B
PO34YNHAX TPUBJTOK-KOMOJIMEPIB I3 BSAEMOAIIOYUMU AMOPOHUM |
KPUCTANIYHUM ®PATMEHTAMMU

C.B. 9egopuyk, T.b. XKentoHoxcbka, KO.IN. Nom3a, H.M. Nepmskosa

KuniBCcbkuin HauioHanbHWUA yHiBepcuTeT iMeHi Tapaca LeB4yeHka, XiMivH1A chakynbTeT,
01033, YkpaiHa, Knis, Byn. Bonogmmumpceka 64,
sergey_fedorchuk@ukr.net

brok-kononimMepn 3 XiMiYHO KOMMMNEMEHTAPHUMM  KOMMOHEHTaMW, WO 3A4aTHI
yTBOptOBaATM iHTpamonekynsapHi  nonikomnnekcu (IHTpallK) 3a paxyHOK cuctemu
KoonepaTMBHNX HEKOBANEHTHMX 3B’S3KIB, TAKMX SIK eNIEKTPOCTaTUYHI UM BOOHEBI 3B’A3KM,
BUKNNKAKOTb 3HAYHUIA HAYKOBWUW i NpakTUYHUI iHTepec. Lle o6yMoBneHo ix cneunidHnmum,
4YacoM YHiKanbHMMW BNacTUBOCTAMM Y PO34MHi Ta B 6NOYHOMY CTaHi, ki BAKOPUCTOBYIOTb
Npu CTBOPEHHI HAHOKOHTEWHepiB Ana 6GiononimepiB | nikapcbknx npenaparTis,
HaHOpeaKTopiB ANA CUHTe3y noflimep-MeTaniyHMX HaHOKOMMO3UTIB, HaniBNPOHUKHNX
MeMbpaH, a TakoX perynaTopis KOSOIAHUX AUCNEPCIN.

B paHin poboTi npeactaeneHi pesynbTatn GaraTopivyHUX AocnigXeHb ocobnusocTen
CUHTE3y, BNOYHOI CTPYKTYpW, NOBEAIHKM Y BOAHUX PO3YMHAX, a TaKOX (IIOKYHOHYOl
3gatHocTi Tpmnbnok-kononimepis (TBEK) MAA-b-NEO-b-NAA 3a yyacTio nonieTuneHokcuay
Ta noniakpunamigy, siki yreoptototb IHTpallK 3a paxyHOk BogHEBMX 3B’s13kiB. MonekynspHy
macy 6rnoky MEO B cepii spaskis TBK Bapitosanu Big 1-10° go 1:10°. Ha ocHOBI
NpoBeAEHNX KIHETUYHUX OOChifXeHb pagukanbHoi 6nok-kononiMmepisauii noniakpunamigy
3 nonieTuneHrnikonem pisHOT MOMEeKyNApHOI Macu Y NOPIBHAHHI 3 romonosiiMmepisadieto AA
BCTAHOBMIEHO MO3UTUBHUM OMHAMIYHUA MATPUYHUA edeKT, BefIMYnHa SKOro 3akoHOMIpHO
3poctana npu 36inbweHHi M,ner. OBGroBopeHo MexaHiaM npouecy MaTpuyHoi Grok-
Konosimepwu3sadii.

Bbasytounck Ha gaHux Pyp’e 1Y cnekTpockonii, JCK, LWMpPOKOKYTOBOro Ta ManoKyToBOro
PO3CilOBaHHS PEHTreHIBCbKMX MPOMEHIB, PO3rMNSAHYTO CUCTEMY BOOHEBUX 3B’A3KIB Ta
ocobnueocTi B6noyHol cTpyktypu TBK nopiBHaHO 3 iHausigyansHumn [EO i TAA Ta
BignosigHumun nonimepHumn  cymiwamun  (MAA+TMEO). [MokasaHo yTtBOpeHHsa B TBK
nocnigoBHocten H-3B’A3KiB MK LeHTpanbHMM i BiYHMMKM Onokamu 3a y4dacTio aToMmiB
kncHio NMEO Ta mpaHc-mynbTUMepiB amigHux rpyn MAA, siki xapakTepusytoTbCs BUCOKOK
TepMocTabinbHicTio B obnacti 35+200°C. O6roBopeHo eekTn pynHyBaHHSA KpUcTanidyHol
ctpyktypu TEO y cknagi TBK npu 36inbweHHi Mnpeo Mamke [o 1.10°, a TaKkox
Mikpodha30Boro posineHHsi B amopdHux obnactsx npu Myngo>6-10%, wwo obymoBrieHo
nepeBaxHo komnnekcoytsopeHHsm [MEO i [MAA. [llokasaHO iCHyBaHHA OBOX BUAiB
dopakTanbHOl opraHisauii amopdHoi hasm TEK Ha cynpamonekynapHOMY piBHi.

3a JaHUMK MPYXHOro CBITIIOPO3CilOBaHHS Ta BICKO3MMETPIi po3rnaHyTo creundivHe
MiLEenoyTBOpPeHHsT B po3unHax TBK, ske nocuntoeTbCA MNpu 3pOCTaHHI LOBXWUHU BGOKY
MEO. BusHavyeHo KKM Ta BinbHy eHeprito MiLenoyTBopeHHs. Po3kpuTa NepCcnekTBHICTb
BUKkopucTaHHA TBK sik BUCOKOEMDEKTUBHUX (PNOKYNSHTIB.
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COPOLYMERIZATION OF STYROL WITH
N-METHACRYLOILMETILENBENZTIAZOLTION

O.M. Yariyev, K.A. Ravshanov, G.K. Shirinov, Kh.N. Mavlyanov

Bukhara state university, Republic of Uzbekistan, Bukhara 705018, M. lkbal, 11
yariev_oltin@yahoo.com

In the given work the radical copolymerization of styrol with N-methacry-
loilmetilenbenztiazoltion (MAOMBTT) is learnt.

The copolymerization was carried out by an ampullary method in a vacuum at the
presence of 1,12:107 mol/l dinitrileazoisobutiric acid in environment of organic resolvents.
The proportion of comonomers (MAOMBTT and styrol) in base mix varied from 0,1 up 0,9
molar fractions at their total concentration of 0,2 mol/l. The polymerization was
discontinued at depth of transformation no more than 10%. On datas of an ultimate
analyses of composition of copolymers the constants of copolymerization by methods
Faynman-Ross and Yezrileyev-Brokhina-Roskin are counted: r; = 0,92+0,01 (MAOMBTT),
r, = 0,062+,01 (styrol); ri/ro = 0,057; 1/ = =1,087,1/r. = 16,13.

On a foundation of values of r; and r, on an equation of Alfrey and Price the parameters
Q and e are counted. For a molecule of MAOMBTT Q = 4,2; e = 0,89, for styrol Q = 1,0;

=-0,8.

Constructing plot dependence of composition of copolymers from outdoing proportions
of comonomers the formation of azeotrope is established in this system at a molecular
ratio of MAOMBTT 68%, that is confirmed by the calculation of differential composition of
copolymer.

Proceeding from the retrieved values of constants of copolymerization of a system the
interquartile allocation of links of comonomers in a macromolecule is computed. It is
established that with magnification of the contents in base mix of a molecule MAOMBTT
the effect of alternation of links in creases in copolymers.

With the purpose of clearing up of influencing of the different factors during process and
choice of optimal conditions of synthesizing copolymers the kinetics of copolymerization
was learnt.

The copolymerization was conducted in a temperature band of 323-343 K, the
concentration of the pioneer 3,0:10™ mol/l. The it is established that the reaction velocity of
copolymerization is augmented with the temperature rise and the environment of polarity.
The values of activation energy which are equal 67,4 kd/mol are counted on a base of the
received records.

35



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

B’S)KYYE ANA BETOHHOI CIMILLI 3 JOBABKOIO
NONIANETUNEHITMIIOKOJNIb®TAJIATMAJNEIHATY

YwmxkeHko H.IT.

HaujioHanbHWiA TpaHcnopTHUN yHiBepcuTeT, M. Knis, Byn. CyBopoBa, 1
mess@ukr.net

Kadenpa oopoxHbo — ByaiBenbHMX martepianiB i Ximil HauioHanbHOro TpaHCnopTHOro
YHiBEPCUTETY pasoM i3 HCTUTYTOM XiMil BUCOKOMONEKynsapHUX cnonyk AH Ykpaiuu
NpoBENN OOCNIAXKEHHA 3 METOK NiABULLEHHSA MILHOCTI i MOPO3OCTINKOCTI BETOHY, a TakoX
3MEHLLEHHS Oro BOAO-MOrMMHAHHA 3a paxyHOK BBeAeHHS B OEeTOHHy cymiw aobasku
nonigueTuneHrniokonb@TanaTtmaneiHaty (aBtopcbke csigoutsBo SU 1085953 A).
3anponoHoBaHa pfobaBka ABNse CcoOOK NPOAYKT KOHAEHCAUil AWeTUNEeHrnoKons,
MarneiHoBOI i pTaneBoi KUCMOTK i BBOAUTLCS B BETOHHY CyMilL pa3oM 3 BOAOH 3a4MHEHHS
Yy BUMMS4i BOAONOMIMEPHOI eMYIbCIl.

Monignetnnenrnokonb@TanarmaneiHat agcopbyeTbCa  Ha  MOBEpPXHi  rigpaTHUX
HOBOYTBOPEHb, $Ki MalTb BIA’EMHUMA 3apsid, 3HMXKYE WOro i [O03BONSAE MOHU3UTU
NMOBEPXHEBUN HaTAr Ha Mexi “TBepae Tino - Boga”. Ha mexi 3 TBepaow ¢asow
LEeMEHTHOrO KriHKepy npoxoauTb 36inbLleHHs 3moyyBaHocTi B 1,3 — 1,6 pasis.

Kpim uboro, npyn BBeAeHi nosiMepHoi Ao6aBK1 3MEHLLYETLCSA MOAYISb MPYXHOCTI BOAM
3a4YMHEHHS, WO cCnpude MiOBULWLEHHIO peakuiMHOl 34aTHOCTI. 3aBAskM  LUbOMY
NiCUNIOETLCA B3aEMOist MK 30ypKEeHMMU MOneKkynamMmn Bogu i B'sKy4oro, YyTBOPHOTHCH
YMOBW N4 Kpawloi agucneprauii 4aCcTUHOK LEeMEHTY i BUKpucTanisadii 6inbl AoCKOHanmMx
HOBOYTBOpeHb. B pesynbtaTti ¢opmyeTbca Oinbw  AgucnepcHa, opgHopigHa i MiyHa
CTPYKTypa TBEPAHYYOI CUCTEMMN.

MonimepHy pOob6aBKy MOXHa BBOAUTM AN NpUrotyBaHHA O6€TOHIB, a TakoX Ans
3anisobeToHHUX BUpO6IB. ApmaTypa nNpu BBEAEHI noniMepHoi 4obaBKu He Kopoaye, NNsaMm i
BUCONIB Ha NOBEPXHi He cnocTepiranocs.

Cknapg ©6eToHHOI cymiwi — 1:1,83:3,25 npu Butpati uemeHty M400 — 400 Kr/M° i
B/LU=0,5. 3paskn TBepainn B HOpMarnbHUX YMOBaX.

Tabnuua 1. BuaHayeHHs onTuManbHOI KinbkocTi 4o6aBku i 1T BNMB Ha (Pi3MKO — MeXaHiyHi
BNacTMBOCTi 6ETOHY

Ne n/n KinbkicTb MiuHicTb Ha cTuck, Mla Mopo30CTinKiCTb Boponornu-
pobaBku, % 1 3 o8 6eToHy nicna 100 HaHHS,

Big macu LMKniB %
LeMeHTy

1 - 10,0 19,8 27,8 0,70 4,0

2 0,01 15,8 25,8 38,3 0,93 2,4

3 0,02 16,9 26,9 39,4 0,94 2,3

4 0,03 17,2 27,3 40,0 0,94 2,2

Taknm 4YnHOM nonimepHa gobaeka Cnpusie NigBULLEHHIO MILHOCTI, WiNbHOCTI i CTIMKOCTI
LEeMEHTHOro po34yMHy i GEeTOHYy Ha WMOro OCHOBI, WO [O3BOMNSiE€ 3aCTOCOBYBaTU MOro B
AOPOXHLbOMY BYAIBHULTBI.
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NANOGELS OF CHITOSAN IN DILUTE AQUEOUS SOLUTIONS

Korchagina E.V., Philippova O.E., Khokhlov A.R

Physical department of MSU, 119991, Moscow, Leninskiye Gory, dom 1, stroenie 2,
korchagina@polly.phys.msu.ru

The aim of the present work is an investigation of aggregation of natural
polysaccharides — chitosan and its hydrophobic derivatives - in dilute aqueous solutions
and its ability to solubilize low soluble in water substances.

Chitosan studied has molecular weight 50000, 90000 and 225000 g/mol and degree of
acetylation 5 %, hydrophobically modified (HM) chitosan has 2 % side n-dodecyl groups
and the same other characteristics. The solvent is 0,3 M acetic acid/0,05 M sodium
acetate. All amino groups are fully protonated under this conditions.

Dynamic light scattering data for all chitosan samples show bimodal particle size
distribution. The smaller particles correspond to individual macromolecules in coil
conformation and the bigger ones correspond to nanogels consisting of several polymer
chains. The size of unimers is of ca 10 nm, the hydrodynamic radius of nanogels ranges
from 150 to 400 nm.The size of nanogels of HM chitosan is much larger than for its
unmodified precursor.

The ability of the nanogels to accumulate hydrophobic substances was studied on an
example hydrophobic piridazino[4,3-blindole (Pl) compound with pronounced
antitubercular activity. It was shown that the solubility of this substance in water increases
by a factor of 8-20 upon addition of chitosan. In average, 1 g of polymer solubilizes up to
0,9 g of PI. At the addition of hydrophobic PI, the fraction of unimers decreases which
indicates that PI, induces the intermolecular aggregation of chitosan. At the same time the
absorption of Pl slightly affect the size of aggregate.
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MOAN®IKYBAHHA MOHTMOPUINOHITY CMONTYKAMMU PI3HOI NPUPOAU ANA
OOEP>XAHHA HAHOKOMIMO3UTIB 3 OJIITOYPETAHAKPUJTATAMMU

MoHuap O.M.

[HCTUTYT Ximii BUCokomonekynsapHux cnonyk HAH Ykpainu, Kuis -160, 02160, Xapkiscbke Lwoce 48,
lexgon@ukr.net

Ona opepxaHHs HaHOKOMMO3WUTIB nonimepie 3 MoaudiKoBaHUM MOHTMOPUISTOHITOM
LUIMPOKO BUKOPUCTOBYIOTLCA Taki nmigxoon — MoauikyBaHHA MiHepany crnosiykamm ski
MalTb peakuinHo34aTHI rpynu, ki MOXYTb pearyBaTti 3 BignoBigHUMN OyHKLiOHaNbHUMN
rpynamu nonimepy, Ta MoanMiKyBaHHSA KaTiOHHUMMW NOBEPXHEBO aKTUBHUMW PEYOBUHAMMU,
AKi MaloTb B CBOEMY ckrnagi Benukun 3a poamipamu (Ciz — Cig) anidpatmyHnin oparmeHT
AKMN 3abesnedye onTuManbHe po3wapyBaHHA NakeTiB MoaudikoBaHoro miHepany. B
AaHin poboti 6yno npoBegeHo MoauduikyBaHHs ogHodacHo OMAEMAX, skun mae B
CBOEMY CKNnafi 3gatHi Ao noniMepusadil MeTakpunaTtHi rpynun i Moxe 3abesnedvyBaTtu
YTBOPEHHS XiMIYHOrO 3B’sI3KY MOAWIKOBAHOro MiHepany 3 nosliiMepHol Martpuuelo, Ta
LUTAB, skun 3abesnedvye poswapyBaHHS MakeTiB MOAUMIKOBAHOrO MOHTMOPWUSIOHITY B
opraHiyHoMy cepegoBuLi. MogudikyBaHHSA 3diNCHIOBanocb y [ABi cragii. CnodaTtky
mMoaudikyBaHHa LITAB, B KiNbKOCTI sika BignoBigae MOSIOBUMHI €MHOCTI IOHHOMO OOMIHY.
Apgcopbuisa LUTAB BusHavyanacss MeTOAOM MiKGA3HOro TUTPYBaHHS, i MOAUMIKYBaHHS
OMAEMAX, ske 30iACHIOBaNoCb B PO3PaxyHKy Ha 3aruLWIKOBY €EMHICTb OOMiHYy, sika
BU3Havanacb no agcopbuii iHgukaTopa MeETUNEHOBOro GAaKNTHOrO.

HasiBHicTb B MmogudikoBaHoMy mMoHTMopusoHiTi AMAEMAX 6yna gosefeHa aHarnisom
Y cnekTpiB po34MHy B SKOMY NPOBOAUMOCE MOANMIKYBAHHS, rpaBiMeTpUYHUM MeTo4oM, a
TaKOX SIKICHOK peakuieto 06e3bapBneHHs 6poMHOI Boaw.
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NMONIMEPUEMEHTHE B’AXYYE
'yaimeHko K.B.

HauioHanbHWiA TpaHCNOpTHUI yHiBepcuTteT, kacdeapa OBM i ximii,
01010, m. Knis-10, sByn. Cysoposa, 1
mess@ukr.net

B HauioHanbHOMYy TpaHCNOPTHOMY YHIiBEPCUTETI Ha Kadeapi OOpPOXHLO-OyaiBEeNbHUX
Martepianis i Ximii, pasoMm 3 iHCTUTYTOM XiMil BUCOKOMOMeKynapHux cnonyk HAH YkpaiHu,
O6yno pos3pobneHo B’skyde (aBTopcbke cBigoutBo Ne SU 1065370 A), ske BMmillye
noptnaHguemMeHT i nnactudikytody nonimepHy aomiwky (HIMNC609-21-M) Ha OCHOBI
HeHacun4yeHol noniegipHOl CMONM B HACTYNHOMY CMIBBIAHOLLEHHI KOMMOHEHTIB, MacoBa
yactka: [MoptnaHaouemeHT — 100; 3anponoHoBaHa noniMepHa pAgomiwka - 0,1...0,5.
MonimepHa AoMilKa Npu BBEAEHHI B reTeporeHHy UeMeHTHY CUCTEMY Npu3BoauTb [0
HE3HAYHOro 3HMXXEHHSA BEMUYMHU MOBEPXHEBOrO HaTAry pigkol dhasn Ha Mexi 3 NoBITPSAM.
Ha mexi 3 TBepOol (as3ol UEMEHTHOro KIliHKepy i MiHeparbHOro 3anoBHOBaya
BinbyBaeTbCcs 30inbleHHs 3modvyBaHocTi B 1,4...1,9 pasiB. Came UMM MOXHa MOSICHUTU
3HWXXEHHS B’A3KOCTi reTepOreHHOl cMcTemMu, NigBULLEHHS CTYNEHI0 Ta WBWAKOCTI rigpaTauil
B’SXKYYOro i 3HayHe nigsuweHHs (go 1,3...1,6 pasiB) cun 34enneHHsa NpoAyKTiB rigpartauii
nopTnaHAueMeHTY 3 3anoBHIOBa4YeM Ta apMaTypoto.

Mpwn BBEOEeHHI nofiMepy NigBULLYETbCA Ai enekKTPUYHUX CUn BiglToBXyBaHHA. [pn
OAHOYaCHIN MNPUCYTHOCTI iOHIB Ca®* i cmonm YTBOPKOKOTLCA MICTKOBI  3B’A3KM  MiX
YacTuHkamu B’skydoro. Kpim Toro, nonimepHa AOMillka [O03BOMSIE 3HAYHO 3MEHLUUTU
BMMapOBYBaHHS BOSOMN 3 CBIXKO YKIageHoro 6eToHy, WO CpUSE CTBOPEHHIO CNPUATIIMBUX
YMOB TBEpAiHHA. Ha OCHOBIi 3anpomnoOHOBAHOrO B’SXKY4Oro roTyBanvM OGETOHHY CyMill
HacTynHoro cknagy: MNoptnaHguemeHT M-400 - 400 kr/m>; ApibHMI 3anoBHIOBAY-MICOK -
730 kr/M%; webiHb rpaniTHWiA cpakuiit : 5-10 - 550 kr/m®, 10-20 - 750 kr/m%; B/L - 0,5.
MonimepHy AOMILWKY BBOAATb B GETOHHY CyMill pa3om 3 BOAOK 3a4YMHEHHS, Yy BUMMAAI
BOLOMONIMEPHOT eMYIbCil.

Tabnuus 1. Pisnko-mexaHivyHi NoKasHMKN BETOHHNX 3pasKiB.

3pasok KinbkicTtb Mpwn ctucky, B MlMa Mopo3so- BopgoHe- Bopo-
nobaBku yepes, Oi6 CTIMKICTb NPOHWUK- nornu-
1 3 28 nicnga 100 HiCTb, aTM  HaHHS,
UmMKniB %
KoHTpo- 0 10,5 21,0 40,9 0,70 10,5 21,0
NbHUN

3anpo- 0,10 13,6 28,8 56,9 0,88 10 2,1
NMOHOBaHI 0,25 14,3 43,0 62,0 0,87 11 1,9
0,50 15,8 34,3 56,1 0,90 12 1,8
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NOJINMMEPHbIE MATEPWUAJbl HA OCHOBE NOJINYPETAHOBbIX NOHOMEPOB U
NOJINCAXAPMOOB

JlecyHoBa E.A.
MHCTUTYT XMMUM BbICOKOMOSIEKYNsApHbIX coeamHeHnin HAHY, Knes, XapbkoBckoe wwocce, 48

B cBeTe Bo3pacTarowmnx TpeboBaHU K OXpaHe OKpyxaroLen cpeabl co3faHne BOAHbIX
ANCnepcuin NoNMypeTaHoBbIX MOHOMEPOB, SIBUITOCh BaXXHbIM HanpasfieHWeM NoSIMMEpPHON
xumun.  OgHako, C  yd4eTom npobrnembl nepepaboTKM  MNOSIMMEPHbLIX  OTXO40B,
BuopasnaraemMocTb Takke ABMseTCs OAHMM U3 CYLLEeCTBEHHbIX (bakTopoB. B cBA3n ¢ aTUM
NofIMMEpPHbIE CUCTEMblI HA OCHOBE BO30OHOBIISIEMOrO Cbhipbsl, CNOCOOHbIE K Pa3noXeHUo
nog BNMSIHUEM (PaKTOPOB OKpyXawuwen cpefbl Bce 6onblie npuBnekarT BHUMaHWE
yyeHblX. Lenbio aaHHOM paboTbl SIBUNOCb CO34aHWe MNIeHKooOpasyowmx BOAHbLIX
AUCrnepcuin Ha OCHOBE MOJSIMYpPeTaHOBbIX WMOHOMEPOB W MPUPOAHbLIX Monucaxapuaos,
n3yvyeHme nx CBOWCTB U CnocoBbHOCTM K (Buo)pasnoxeHuto. B kayecteBe nonmypetaHoBOro
(MY) koMnoHeHTa CUHTE3MpPOBaHA aHWOHOAKTMBHAas MoNuypeTaHoBas OUCNEepcUs Ha
ocHoge NOTMIT 1000 n TMAN ¢ ucnonb3oBaHMEM ANMETUIIONNPONMOHOBOW KUCMNOTbLI B
KayecTBe yaSIMHUTENS Lenn 1 TpuaTunamMmuHa Kak HemTpanuaytowlero areHta. B kayectse
NPUPOOHbLIX KOMMOHEHTOB B3ATbl anbrmHat Hatpusa (AH), kapbokcumeTtunuenntonosa
(KMLL), kKykypy3HbI kKpaxman. [MpurotoBneHbl ABe cepun obpasuoB: MexaHNn4yeckme cMmecu
n moguduumpoBaHHble gucnepcum  (MO). W3yyeHbl KX  KONMOWMAHO-XMMUYECKME U
peonorMyeckne CBOWCTBA, a Takke  (PU3NKO-MEeXaHudeckne, TepMuyeckue Wt
Buonoruyeckme CBOMUCTBA NreHok. Bce nonyyveHHble cmecn n M yCTONMYMBLI BO BPEMEHM,
0 YeM CBUOETENbCTBYET He3HauYnTenbHOe U3MEHEeHWe pasMe-poB 4acTul B npouecce ux
XpaHeHnda. [dunanasoH pasmepoB 4actuy: 80-507Hm. B MM, copepxawen 2% AH,
HabnogaeTcs 3arywatowmi adpdekt. o xapaktepy TeyeHus cmecu u M oTHocaTca K
HEHbIOTOHOBCKMMM CUCTEMaM C TUKCOTPOMHbIMM cBoMCTBaMuU. CmeceBble MMEeHKM
aBnstTca 6onee ruapodunbHbiMK B cpaBHeHUM ¢ nneHkamu MY n M. Nocne Bbiaepxkn
B Boge cmeceBbix M M nneHok Habnwogaetca NOHWXKEHWE NPOYHOCTU U yBeNnuveHue
anactuyHoctn. OBHapyXeHo, YTO BraronornolleHne (BpeMsi BblAEPXKKM NIeHoK B Boae 1
CyT.) cMeceBbIX MNneHok Bbiwe Yyem ML nneHok. UK-uccrnepoBaHus nokasanu Hanuudve
CUMBbHOTO  MEXMOreKyrnspHoro B3aumogencteus Mexgy OH wn  CO  rpynnamu
nonucaxapugos 1 ypetaHoBbiMu MY, 4TO 0cOBEHHO YeTKO MpocrnexmnBaeTca B obpasuax
M ¢ KMU. TemnepaTypa Ha4yana pasnoxeHus obpasLoB HKE B CPAaBHEHUN C UCXOOHbIM
MY. CtabunbHOCTb K OENCTBUIO (PU3MONOTMYECKNX PacTBOPOB (OLEHMBaemasi notepen
MaccCbl 1 UI3BMEHEHNEM MEXaHUYECKUX CBOWCTB Npu cTapeHun B TedeHne 80 gHen) 3aBUCAT
OT YCNoBUN GOPMUPOBAHNSA CMECEN.

40



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

BMNJINB TEMNEPATYPHUX OIX HA YMOBU NOJNIIMEPU3ALII | BNIACTUBOCTI
OPIrAHO-HEOPIAHIYHUX NOJIIMEPHUX CUCTEM

lOpxenko M.B."2, Mamyns €.1.", Nebenes €.B.", Byato X.2, Cetp X.?

! lucTuTyT XiMii BUCOKOMONeKynapHMX crnonyk HauioHansHoi akaaemii Hayk Ykpainu,
Ykpaina, Kuie 02160, XapkiBcbke Lwoce, 48
2 LMPB, UMR CNRS 5223, University Claude Bernard Lyon 1, 69622 Villeurbanne Cedex, France
4ewip@ukr.net

B pob6oTi BMBYaBCA BNAMB TeMmnepaTypHUX YMOB nosfiimepusauii Ha CTPYKTypy Ta
BNacTMBOCTI  OpraHo-HeopraHiyHux  nonimepHux cuctem (OHC) Ha  OCHOBI
i3oUiaHaTBMICHOrO OpraHiYHOro KOMMOHEHTY Ta MeTarncunikaty B poni HeopraHidHoro
KOMMNOHeHTY. byno gocnigxeHo BNAnB TepMiYHOI il Ha cTpykTypy Ta Bnactmsocti OHC, a
TakoX crabinisauito X xapaktepucTuk. OpraHidyHUA KOMMOHEHT OyB npencTaBneHun vy
BAMNA4I  Cymiwi ABOX NPOAYyKTiB: MakpogiisouiaHaty (M) Ta i3ouiaHaTBMiCHOro
moaudikatopy (IM). 3miHoto cnieeigHoweHHa MI/IM BapitoBanu BMICT peakuinHO34aTHUX
NCO-rpyn B peakuiviHin cymiwi. HeopraHiyHuM KOMMOHEHTOM Oyna cinb NONiKpeMHiIBOI
Kncnotn 3 peakuiiHo3gatHumm OH-rpynamu. CniBBIQHOWEHHA MK OpraHiyHMMm Ta
HeopraHiYHUM KomnoHeHTamu 6yno npuHaTo 70/30 BignoBigHO.

Ha pwuc.1 nokasaHi I4-cnektpu ansa 3pasky 3 17,8% Bmicty NCO-rpyn go i nicns
TepMiyHMX Ain. Ak BuaHO, B obnacti 3HadeHb 4actotm xBuni 800 cm’ - 1080 cm, siki
BignosigatoTb KonmeaHHAM Si-O-Si Ta Si-O-C cnocTtepiraetbcs 30iNblIEHHS] iIHTEHCUBHOCTI
nicna BunpoboByBaHb, B TOM 4ac sIK MakcMumym B obnacti 2270 cM-', wo Bignoeinae
konnBaHHAM BinbHUX NCO-rpyn, NOBHICTIO 3HMKaE. Lie cBig4MTb NpoO NpPOTiKaHHA peakuin 3
yyactio NCO-rpyn nig BnAnvBoM TemnepaTypHux Ain. Bnnve TemnepaTypHux Ain
crnoctepiraBca i Ha Bnactusoctax OHC (puc. 2). BuaHO, pisHULIO enekTpUYHuX
Bnactmoctenn OHC go i nicna TepmivyHuX gin.

Puc. 1

Puc. 2
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OCOBEHHOCTU TEXHOJIOMUN, CTPYKTYPbI U ®U3NKO-XUMUYECKUX CBOUCTB
BUOMNOJIMMEPA XUTO3AHA

B.®. AbgynnuH, E.B. MNMuennHuesa E.B., Hukudoposa T.B.

OHrenbCCKUM TEXHONOrMYeCckui MHCTUTYT (ununan) CI'TY
413000 r. QHrenbc, yn. MNnowage ceoboap! 17
abvallius@mail.ru

XuUTo3aH — camMoOe M3BECTHOE U W3YyYeHHOe MpPOM3BOOHOE XUTUHA. JTOT Nonumep
ABNAETCH NPOAYKTOM YaCTUYHOrO (YaLle Bcero) nMbo NonHoro geaueTunmpoBaHnsa XuTnHa
1 npeacrasnseT cobon nonu-(1-4)-2-ammHo-2-ges3okcn-B-D-rnokoay].

CH3

CO

GH20H CH,OH

HO +NaOH HO
CHZOH CHZOH

XUTUH XUTO3aH

HenpepbIBHO npoucxoauT pacluMpeHne obnactu nNpUMEHEHMs 3TOro nonucaxapuaa,
KOTOpbIA YXe celdac [OCTaTOYHO LUMPOKO WCMOSb3YyeTCA B MULLEBOWN, XUMUYECKOMW,
KOCMETMYECKON MNPOMBILLUIIEHHOCTU, CENbCKOM XO03SMCTBE, BETEPUHApUX, MeauumHe, a
Takke B KadeCTBE HaMONHUTENS ANS pasnUYHbIX NONMMEpPOB. B Kaaon oTAenbHOM
oTpacnnm K CBOWCTBaM XuTO3aHa MpeabsBhAsalTcsa Te UnM uHble TpeboBaHus. OTu
CBOWCTBA, B CBOK OYepefb, CYLWECTBEHHO 3aBUCAT Kak OT BMAA WUCMNOSIb3YEMOro Cblpbsi
ONs BblOeneHuss XUTUHa, Tak W OT  YCNOBUA MNpOBedEeHus npouecca ero
AeaueTtunmpoBaHus. ocnegHee, B CBOK o4epenb, B CUY TOro, YTO NPOLIECC NPOTEKAET B
reTeporeHHbIX YCroBusix, obecneymBaeT nMpOSBMEHME B XUTO3aHE XUMUYECKON U
CTPYKTYPHOMN HEOAHOPOAHOCTU. JTOT haKT oOKasblBaeT 3HA4YMTENbHOE BIMSIHME Ha
XapakTep NOBEeAEHNS XMTO3aHa B Pa3fiNYHbIX YCIOBUSX N CUCTEMAX.

OT BMOa cCbipbs, B CBOK O4Yepedb, 3aBUCUT KayeCTBEHHOE W KONMYECTBEHHOE
coaepXXaHue npumecen B KOHEYHOM NpoAYyKTe, a TakKe HEeKOTopble OCOBEeHHOCTM ero
HagMONEKynNsipHOM CTPYKTYPbI.

Mockonbky nepepaboTka M NPUMEHEHME XUTO3aHa 3a4acTyld CBS3aHO C MEpPEBOAOM
nocrneaHero B BSA3KOTEKy4Yee COCTosiHMEe Obinn  MccrnegoBaHbl  peosiormdeckue
ONTUYECKNE CBOMCTBA €ro pacTBOPOB, a TakKe NapameTpbl HAAMOMEKYNAPHON CTPYKTYpPbI.

B kauecTBe 00bEKTOB UccrnenoBaHmsa B paboTe MCNONb30Banucb XMTO3aH M3 NaHUMps
pPEeYHOro paka W XUTo3aH U3 naHuups Kpaba. bBbeinn  nonyveHbl pes3ynbTathl,
ceugeTenscTeylowime 06 WMOAEHTUYHOCTU KOMMMekca (PU3NKO-XMMUYECKMX CBOWCTB
XUTO3aHOB, MOMYYEHHbIX U3 Pa3HOro Cbipbsl.

Kpome TOro, uccrnegoBaHve HagMOSEKYSNSIPHOrO Mopsiika pacTBOPOB XMTO3aHa He
NO3BONUSIO BbISBUTbL YETKOM KOppensaumm napamMeTpoB HaLMOSEKYNAPHbIX 4YacTuy, C
BWOOM CbIpbSi.
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DESIGN OF NOVEL HYBRID POROUS CYANATE ESTER RESINS CONTAINING
LABILE REACTIVE MODIFIER

K. Gusakova', O. Grigoryeva', A. Fainleib', D. Grande?

! Institute of Macromolecular Chemistry of the National Academy of Sciences of Ukraine,
48, Kharkivske shose, 02160 Kyiv, Ukraine
kristinagusakova@rambler.ru
2 Institut de Chimie et des Matériaux Paris-Est, UMR 7182 CNRS — Université Paris XII - Val-de-
Marne, 2, rue Henri Dunant, 94320 Thiais, France
grande@icmpe.cnrs.fr

Porous polymer materials offer a great variety in the most promising fields of
application, including advanced microelectronics, biomolecule immobilization, controlled
drug delivery, tissue engineering, separation and purification techniques, gas or ion
transport, as well as supported catalysis, etc. Cured cyanate ester resins (polycyanurates)
meet the above mentioned requirements and propose high performance, including
relatively high glass transition temperature, enhanced toughness and other essential
characteristics that enable to use them as porous polymer systems [1] .

In our previous works we have prepared porous polycyanurates (PCNs) by
polycyclotrimerization of cyanate ester in the presence of high-boiling liquid plasticizers.
Porous structure having pore sizes in the range of 17 - 90 nm was performed by replacing
of high-boiling liquids with low-boiling one followed by complete evaporation of the latter
[2].

The present study focuses on design of porous polymer films based on cyanate resin
using different pore generation techniques. Porous materials were developed from PCNs
obtained by polycyclotrimerization of bisphenol E dicyanate in the presence of
hydrolytically and thermally labile reactive poly-(e-caprolactone) (PCL). After partial
removal of PCL fragments from the PCN/PCL hybrid networks by extraction, hydrolysis or
thermal decomposition, mesoporous structure in the thin films prepared have been found.
The DSC data evidence that the porous PCN/PCL samples have narrower ATginterval and
higher T4 values compared to the corresponding initial samples. SEM and DSC-
thermoporometry analyses confirmed the presence of well-defined mesopores (average
diameters of the most of pores ~ 30-45 nm) within the novel thermostable film materials.

1.Hamerton |, editor. Chemistry and Technology of Cyanate Ester Resins. Glasgow: Chapman & Hall, 1994.

2.Grigoryeva O., Fainleib A., Gusakova K., Grande D., Lacoudre N., Lorthioir C. Synthesis and
characterization of polycyanurate networks formed in the presence of solvent. / Book of Abstracts, Brazil,
2007, p.183.
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PHYSICOCHEMICAL STABILITY OF POLYMER GLASSES IN POOL AND STEAM
ENVIRONMENT

Kh.N. Mavlyanov, G.K. Shirinov, O.M. Yariyev, U.Kh. Mavlonova

Bukhara state university, Republic of Uzbekistan, Bukhara 705018, M.lkbal, 11
hnmavlyanov@mail.ru

Now articles from polycarbonate (PC) are widely applied in different industries, due to
availability of a complex of properties missing for other polymer materials. However
mechanical characteristics of polymer glasses can essentially vary under an environmental
effect.

We have studied physicochemical stability of PC “Diflon” in environment of a series of
fluids (water, kerosene, gasoline with marks A-72, A-76, Al-91, Al-93, n-hexane, acetone,
benzol and CCl4) at room temperature.

It is established that the most hostile environments for PC are acetone and CCls, and in
environment of benzol and ethylene dichloride the polymer is diluted.

The study of longevity of PC both on air, and in pool environments and their steams of
different concentration was held. The expertises were conducted by loading models on
level installations such as Jurkov’s “Ulitka” (“snail”) in a condition of creepage.

In all cases the dependence of variation of longevity on concentration and and time of
affecting of steams is supervised. The bloating of PC in steams of fluids is less than in the
fluid. This phenomenon is connected with that, that temperature of a vapour phase, as a
rule, is a little bit lower than pool.

The PC of racks to operating water and steams is established. However, in CCl4 and its
steams the PC hardly decrepitates: on a surface of models the hair fractures will be
derivated that results in a strong decrease of longevity of polymer.

Variations of longevity of polymer glasses including PC, take place owing to absorptive
depressing of an interphase surface energy, i.e. are connected to development of
Rebinder effect and local plastification of surface layers of polymer physically by active
pool environments. The essential variation of mechanism of freaking down of polymer
glasses ant joint action of pool environment and mechanical stress is conditioned by
absorbing and adsorptive processes.
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ANIONIC POLYMERIZATION OF e-CAPROLACTAM IN THE PRESENCE OF
MULTIPLE-WALLED CARBON NANOTUBES

O.N. Zabegaeva, Ya.S. Vygodskii, T.V. Volkova, Z.U. Chistyakova,
V.A. Shanditsev, M.I. Buzin, O.V. Sinitsyna

A.N. Nesmeyanov Institute of Organoelement Compounds Russian Academy of Sciences (INEOS
RAS), 119991, GSP-1, 28 Vavilov str., Moscow, Russia
Kelevra@ineos.ac.ru

Because of intensive development of nanotechnology the problem of polymer as well as
polycaproamide based composites formulation is quite important. The carbon nanotubes
having unique mechanical, electrical and thermal properties are considered as perfect
fillers for polymer composites [1].

Polyamide composites were obtained by anionic copolymerization of e-caprolactam
(APC) in the presence of 1-5 wt. % of multi-walled carbon nanotubes. APC was carried out
with MgBr-e-caprolactam as a catalyst and N-acetyl-e-caprolactam or aromatic polyimides
(see bellow) as an activator at a gradual temperature rise from 150 to 180°C.
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n
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Lol o
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(N 0,47 and 0,92 dl/g)

Nanotubes were preliminarily dispersed under ultrasonic action in the lactam melt at 80-
130° C depending on activator type for prevention of their coalescence. It was shown rates
of e-caprolactam polymerization and crystallization of polycaproamide are reduced.

It was established nanotubes influence on microstructure, phase composition and
mechanical properties of polycaproamide molds and films. Filled polymers were fully
characterized by X-ray diffraction, differential scanning calorimetry, dynamic
thermogravimetric and mechanical analysis.

Film microstructure was studied by atomic force and scanning electron microscopy in
detail.

1. E.G. Rakov. Uspekhi Chimii 2001; 70 (10): 934.
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ADVANTAGES OF VIBRATIONAL CIRCULAR DICHROISM IN STUDIES OF
BIOLOGICAL MACROMOLECULES AND THEIR COMPLEXES

Polyanichko A.M.

Physical Faculty of Saint-Petersburg State University, 1 Uljanovskaja St., Stary Petergoff,
Saint Petersburg, 198504, Russian Federation
Institute of Cytology of the Russian Academy of Sciences
polyanichko@gmail.com

Infrared (IR) or vibrational circular dichroism spectroscopy (VCD) is a relatively new tool
for investigating the structure of biological macromolecules. Being a chiroptical technique
like its counterpart in the UV region, VCD is also very sensitive to structural changes in the
macromolecules, but in addition is considerably more informative for structural analysis
compared to UV-CD. For example, unlike UV-CD, VCD spectra reveal not only DNA
conformations, i.e., A, B, or Z form, but also the mutual orientation of the different chemical
groups within the DNA as well as their participation in interactions with other molecules or
ions. This information is provided by vibrations of different chemical groups: their
stretching and deformations can be seen in VCD spectra as numerous reasonably well
resolved characteristic spectral bands. The frequency of the vibration and the probability of
IR absorption depend on the strength and polarity of the vibrating bonds and are thus
influenced by intra- and intermolecular effects. Vibrational spectroscopy is exceptionally
sensitive to changes in bond strength. As bond energy and bond length are directly
related, bond distortions in the course of a catalytic reaction can be monitored with an
astonishing accuracy.

In the present work some practical aspects of VCD application to the studies of
biological molecules are discussed. Description of the major spectral features for the most
common polypeptide conformations is provided. VCD applications to structural and
conformational analysis of proteins, their complexes with metal ions, small ligands and
nucleic acids are described. The applicability of VCD to the studies of large
supramolecular complexes is discussed, based on the example of structural studies
chromatin.

The authors are grateful to the Russian Foundation for Basic Research (07-04-01072)
and the President of Russian Federation (MK-2126.2007.4)
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COMPARATIVE ANALYSIS OF NANOSTRUCTURED TRIBLOCK COPOLYMER FILMS

E.A. Menshikov, A.V. Bolshakova, I.V. Yaminsky

Moscow State University, Russia
Institute of Physical Chemistry and Electrochemistry, Russian Academy of Science
emenshikov@gmail.com

Methodical technique based on the investigation of the surface of block copolymer films
by atomic force microscopy (AFM) is usually employed for characterizing the surface
topography of material and does not allow to estimate its internal structure. We have used
AFM and transmission electron microscopy (TEM) in order to evaluate the correlation
between the surface topography and internal structure of the bulk material.

Thin poly(styrene—butadiene—-styrene) films of different composition (50%, 85% of
polystyrene ) were prepared for AFM investigations by direct adsorption of copolymers on
mica. Size of lamellar structure (50% of polystyrene) and size of butadiene spherical
domains in styrene matrix (85% of polystyrene) were obtained using AFM and TEM. Its
sizes were estimated theoretically also. Comparison of experimental data with theoretical
estimations is performed. Errors of AFM and TEM technique were estimated.

A lot of soft samples can not be imaged by AFM contact-mode without artefacts.
Triblock styrene methyl acrylate copolymers were obtained by tapping-mode AFM, which
is well suited for topographic imaging of soft samples. The optimal AFM parameters
(conditions) for the investigation of thin block copolymer films were found. Size of lamellar
structure (styrene:methyl acrylate = 1:1) and size of styrene spherical domains in acrylate
matrix (styrene:methyl acrylate = 2:1) were obtained by AFM. Achieved data were revised
by comparing with theoretical estimations.

AFM measurements were employed to determine the thickness of block-copolymer thin
films. AFM contact-mode was used as a tool of scratching off the polymer films from the
mica surface. Tapping-mode AFM was used to determine the depth of the scraped area.

Application of the combined investigation of block-copolymer films thickness and film
morphology allows to educe the morphology-thickness correlation.

AFM-images were analyzed using FemtoScan Online image processing software
(www.nanoscopy.net).
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MONODISPERSE PARTICLES OF STYRENE AND N-VINYLFORMAMIDE OR SODIUM
VINYLBENZYL SULFONATE COPOLYMERS: SYNTHESIS AND SELF-ASSEMBLING

N. Shevchenko, A. Menshikova, T. Evseeva, A. Yakimansky

Institute of Macromolecular Compounds of Russian Academy of Sciences,
Bolshoi pr. 31, St. Petersburg, 199004 Russi
nata_non@hq.macro.ru

Colloidal suspensions display extraordinary structures in particle distributions, such as
gas-like, liquid-like, and crystal-like structures. Suspensions showing crystal-like structures
are named as colloidal crystals and are urgent need for both fundamental investigation
and practical application such as design of gas chemisensors. In particular, self-
assembling of monodisperse polymeric nanoparticles directly in dispersion media could
allow forming various composite hierarchic structures by this way.

For this purpose monodisperse polymer nanoparticles were prepared by emulsion
copolymerization of styrene (St) or methyl methacrylate (MMA) with hydrophilic
comonomers N-vinylformamide (VFA) or sodium p-styrenesulfonate (SSNa). Variation of
comonomer ratio, concentration of water-soluble initiator, emulsifiers and stabilizers as
well as temperature and pH of reacting mixtures allowed to obtain monodisperse latexes
with nanoparticle diameter in the range of 50-200 nm. The method of
microelectrophoresis, conductometric titration along with electron microscopy and light
scattering gave information on nanoparticle surface structure.

The formation of periodic colloid structures were observed in nanoparticle dispersions
dialyzed thoroughly at room temperature. It was exhibited as iridescence of the whole
dispersion volume or separate ordered structures. The iridescent colors are ascribed to the
Bragg diffraction of visible light by the lattice planes of the colloidal crystals. The peaks
corresponding reflection light from formed structures were observed in transmission
spectra of such nanopatrticle dispersions. The kinetic changes in the spectra were studied.

ST TTEY
1‘

KR 2
Pon(St SSNa) -55 nm Pon(St VFA)-70 nm Poly(MMA- VFA) —75 nm

Fig. 1. TEM micrographs of polymer nanoparticles.
The work is supported by the Russian Federal Agency for Science and Innovations

(contract 02.513.11.3166), by the Programs of the St. Petersburg Scientific Center of RAS,
and by the program for young scientists U.M.N.I.K. (project 07/2-1-03).
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OOCNIMKEHHA PAOIALIMHOI CTIMKOCTI NONICTUPONbHUX CLUMHTUNATOPIB,
OTPUMAHUX ®OTOXIMIYHOIKO NMONIMEPU3ALIIEIO
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MMonimepHi cumMHTUNATOPU € BUpobaMn, O BUKOPUCTOBYIOTLCA AN peecTpauii
iOHI3Y0HOro BUNPOMIHIOBAHHS, TOMY BOHW NOBWHHI ByTW 3a0aTHI 4O NOCTIMHOI ekcnnyaTtauil
B yMOBax MigBuULLEHOro pagiauiiHoro ¢ooHy 6e3 iCTOTHOro MoripLeHHs XapakTepucTuK Ha
npoTa3i  sSKHaWOoBLIOrO TepMiHy. Yepe3 uUe pagiadiHa CTIKICTb € OfHiew 3
HaNBaXXSIMBILLNX XapaKTePUCTUK NOSTIMEPHUX CLUUHTUNATOPIB.

MMoniMepHi  cuMHTMNATOPU € HaWbinbw  CTINKMMK A0 BNAMBY  IOHI3YyO4Oro
BUMPOMIHIOBaHHI cepef yCiXx BUAIB CUMHTUNAUINHUX Matepianis, a cepen noniMepHux
CUMHTUNATOPIB Hanbinblly pagiauiiHy CTiUKICTb MalTb MOMICTUPOSbHI. B ocTaHHin yac
MOCTIMHO ide MOWYK LWASXiB MOMINWEHHS CTIMKOCTI CUMHTUNATOPIB ANS MNOLAOBXEHHS
CTPOKY X CNyx0u.

B nonepegHix pobotax Hamn Byna po3pobrneHa CUMHTUNAUINHA KOMMNO3MUis Ha OCHOBI
cTupony, Lo dOoTonoNIMepmn3yeTbCs i Mae nosinweHi Qisavko-MexaHiyHi BNacTUBOCTI.
Micna uboro npencTaBnaAnO 3HaAYHUM iHTepec Jocnigutn 1l CTiIMKICTb O  BNMMBY
pagiauiiHOro BUMNPOMIHIOBAHHA, TOMY Hamu Oynu BUrOTOBMEHI 3pa3skv CUUHTUMSALINHUX
nnacTuH, siki 6ynu nigaaHi ONpPOMIHEHHIO [xeperioM y-npoMmiHie — Co%%. Baxnmeum
napameTpoMm Onsa afekBaTHOI OUiHKM pafiauinHol CTIMKOCTI MaTepiany € iHTEHCUBHICTb
ONPOMIHEHHS — NPWU BUCOKIi IHTEHCMBHOCTI ONPOMIHEHHSA Nonimep Habnpae BUCOKY 403y 3a
OyXe KOpPOTKUIM Yac, Nicrg 4Yoro BCTUrae BiAHOBIOBATU CBOI XapakKTEPUCTUKN i HE MOKasye
peanbHi 3Ha4YyeHHs CTIMKOCTI B YMOBax ekcrnnyartaudii TOMy WOoro XxapakTepucTUKn
ckrnagawTbCca  3aBulieHUMUM. HanbBinblw  KOPEKTHO NPOBOAUTU  OMPOMIHEHHS  Mpu
MiHIManbHO MOXIMBIV MOTYXXHOCTI 403n. Hamn Byno BUKOpUCTaHe OXepeno OnpOMiHEHHS
3 iHTeHcuBHICTIO 140 pag/xB., WO [A03BOMSE OUIHUTU pearnbHy pagiauinHy CTINKICTb
maTepiany.

KputepieM ouiHKM pagiauinHol CTiNKoCTi 6yno 3MIiHEHHS CnekTpiB NPOMyCKaHHSA Ta
NOMIHECLEHUIT, a TaKoX 30BHILUHIN BUrNAL 3paskiB Micns norfMHaHHS HUMu gosm y 2,5 Ta
5 Mpag.

[ocnigkeHHs nokasanu, Wo npu MOorNMHaHHI 3pa3koM go3m 2,5 Mpag wnoro
NPOMNYCKaHHSA 3MEHLLYETbCA Ha 35 %, NtoMiHecueHuist B MakcumyMi (420 HM) 3MEHLLYETbCS
Ha 23 %, 3'9BNSETbCA JErKe MOXOBTIHHA, SIKe 3HMKae 4epe3d 2-3 gobwu BHacNigok
penakcadii BfacTMBOCTEN NosiMepy i BUAaneHHs npoaykTiB pagionisy. NMpu nornuHaHHi
Ao3n 5 Mpag cnocTepiraeTbCsl NOXOBTIHHA 3pa3KiB i 3MEHLUEHHS NponyckaHHa Ha 45 %, a
nomiHecueHuii Ha 35 %. Lle Bignoeigae gocTtaTHbO BUCOKOMY 3HAYE€HHIO pagiauinHol
CTiMKOCTiI.

Bucoke 3HadeHHs1 pagiauilHOl CTIMKOCTI MOXHa MNOACHUTU TUM, WO nofiMep Mae
pigKociTYyacTy CTPYKTYpYy BHacnifoK TOro, WO OAMH i3 KOMMOHEHTIB CUCTEMWN BUKOHYE POIb
3LUMBAKOYOro areHTa.
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SYNTHESIS OF FLUORINE CONTAINING POLYMERS ON A BASIS OF
N-(METH)ACRYLOILOXYMETHYLENTRIFLUOROACETAMIDE

M.Q. Jumayeva, G.K. Shirinov, Kh.N. Mavlyanov, O.M. Yariyev

Bukhara state university, Republic of Uzbekistan, Bukhara 705018, M. lkbal, 11
hnmavlyanov@mail.ru

One of the most important directions in the field of polymer chemistry is the creation and
study of new fluorine containing polymers, as they have a complex of properties, in
particular, high chemical and thermal stability, low friction coefficient, good dielectric
properties, incombustibility, weatherability, physiological harmless-ness.

N-(meth)acryloiloxymethylentrifluoroacetamide and its copolymers with different
monomers have the greatest operational use from them.

In the given operation the synthesis of N-methacryloiloxymethylentrifluoro-acetamide is
studied in three stages on reacting of Mannikh:

1) Deriving N-methyloltrifluoroacetamide from trifluoroacetamide and formalin;

2) Deriving  N-chloromethylentrifluoroacetamide by interacting  N-methylol-
trifluoroacetamide with PCls;

3) Deriving N-(meth)acryloiloxymethylentrifluoroacetamide by interacting N-
chloromethylentrifluoroacetamide with salts of alkali metals of (meth)ethylene carboxylic
acid.

Composition and constitution monomers are established on datas of ultimate analyses
and methods of IR-, UV-, PMR-spectroscopy. It is defected that the synthesized
monomers are easily polymerized and of the react copolymerization with other unlimiting
combinations at the presence of the initiators in environment of organic resolvents.
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THE STRUCTURE OF DNA-PROTEIN COMPLEXES INDUCED BY CIS-DDP AND
OTHER METAL LIGANDS

Chikhirzhina E.V.", Kostyleva E.I.", Vorobyev V.I.!, Polyanichko A.M.?

'Institute of Cytology, Russian Science Academy, 4 Tikhoretsky ave.,
Saint-Petersburg, 194064, Russian Federation
Physical Faculty of Saint Petersburg State University, 1 Ulyanovskaya st., Stary Petergoff,
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Cis-DDP (cisplatin) is a chemotherapeutic agent widely used to treat several types of
human malignancies. Biological activity of platinum coordination compounds is based on
the ability to form stable adducts on DNA. Some nuclear proteins can recognize the
distortions of DNA. Among them is the linker histone H1 and non-histone proteins HMGB1
and HMGB2. Both proteins H1 and HMGB1/2 bind linker DNA. H1 is located in major
DNA groove, while HMGB1/2 occupies the minor one. Sometimes these proteins are
considered as architectural transcription factors, because they are involved in formation of
DNA—protein complexes responsible for activation of gene transcription. The interest to
HMGB1 is also explained by the fact that structural motifs similar to their DNA-binding
domains (known as HMGB domains) were found in many regulatory proteins; all these
motifs were shown to be active in DNA binding. Linker histone is crucial for compacting
nucleosomal DNA into 30 nm fiber. The role of these proteins in the cell remains uncertain.

We have studied the conformational changes of DNA upon the interaction with non-
histone chromatin proteins HMGB1 and HMGB2 in presence of cis-DDP and manganese
and calcium ions using UV Circular Dichroism (CD) and UV absorption spectroscopy. We
observe two different mechanisms of the interaction of HMGB1 and HMGB2 with DNA
damaged by cisplatin. The HMGB2 shows higher affinity to DNA-cis-DDP adducts
compared to HMGB1The interaction of H1 and HMGB1 with DNA in the presence of
calcium and manganese ions results in formation of supramolecular structures which are
different from DNA-H1 and DNA-HMGB1 binary systems. Calcium ions interact with DNA-
binding domain of HMGB1 and with phosphate groups of DNA screening negative
changes. The presence of H1 in the Ca®'-containing system increases the affinity of
HMGB1 to DNA. Manganese ions bind not only to phosphate groups but also nitrogen
bases of DNA. At the same time we have observed the increasing level of interactions
between the proteins. Thus, the presence of calcium ions leads to the formation of more
ordered structures while manganese ions decrease the order in DNA-H1-HMGB1
complexes.

The Authors are grateful for the financial support from the Russian Foundation for Basic
Research (05-04-49217), President of Russian Federation (MK-2126.2007.4).
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APPROACHES TO CONTROL SIZE, CONDUCTIVITY AND REACTION ABILITY OF
POLYANILINE

[.P. Menshikova, O.A. Pyshkina, V.G. Sergeyev
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Oxidative polymerization of aniline initiated by ammonium persulfate in the presence of
nylon-6 matrices has resulted in the formation of the composite material polyaniline —
nylon-6 (PANI-Nylnon-6). Influence of nylon-6 matrix on the peculiarities of aniline
polymerization and properties of the obtained electroconductive composite materials has
been studied. Detailed structure investigations of the composite materials based on
polyaniline (PANI) have shown that aniline polymerization in the presence of nylon-6
matrices results in the formation of emeraldine salt in the form of spherical particles
characterizing by smaller dispersity and size compare to the particles formed by aniline
polymerization in the solution. The composite material PANI — nylon-6 has electrical
conductivity (12-14 S/cm) higher then conductivity of polyaniline powder (3-5 S/cm) that
can be explained by additional ordering of polyaniline chains during growth on polymer
matrix.

It has been shown that oxidative polymerization of aniline in the presence of NaCl
provoked increase of crystallinity extent of PANI and its conductivity. Composite material
PANI - nylon-6 obtained by oxidative polymerization of aniline in the presence of NaCl is
characterized by electrical conductivity higher in two times (22-23 S/cm) then
electroconductivity of the composite material obtained in the absence of NaCl. Electrical
conductivity of polyaniline powder obtained in the presence of NaCl has increased till
45 S/cm.

The chemical activity of PANI in the composite material depending on the oxidation
level of PANI and on the size of PANI particles formed on the nylon-6 matrix has been
studied by the example of PANI interaction with KI and hydroquinone. The correlation
between the oxidation level of PANI and the chemical reactivity of the composite material
has been stated. The activity of PANI in the composite material is inversely proportional to
the size of PANI particles.

This work was supported by Russian Foundation of Basic Researches (project Ne 08-
03-00403)
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GEMINAL BISHYDROPEROXIDES AS INITIATORS OF RADICAL POLYMERIZATION

D.A. Sapozhnikov', A.O. Terent'ev?, M.M. Platonov?, T.V. Volkova',
A.A. Sakharova', A.M. Nikulina'

'A.N.Nesmeyanov Institute of Organolement Compounds RAS,
Vavilov str. 28, 119991, Moscow, Russia.
2N.D. Zelinsky Institute of Organic Chemistry, RAS,
Leninsky prosp. 47, 119991, Moscow, Russia.
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Radical polymerization of methyl methacrylate, acrylonitrile and styrene initiated by
geminal bishydroperoxides
HOO, JOOH

HOO_ OOH HOO, OOH
HOO, OOH i )ijf )i

All these compounds are dissolved in used vinyl monomers.

Using differential isothermal calorimetry the kinetics curves of vinyl monomers
polymerization initiated by geminal bishydroperoxides have been obtained.

For each system “monomer-initiator” optimal concentration of initiator and temperature
conditions have been determined. Yield and molecular weight parameters [Nim
(viscometry) and molecular weight distribution (GPC)] of obtained polymers were
estimated.

As a consequence of this work it is possible to conclude the new geminal
bishydroperoxides are effective initiators for free-radical polymerization. Take into account
a low cost of these bishydroperoxides they can widely adopted.
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NMONUMEPU3ALNA N COMOJIMMEPU3ALNA 3TUNEHA NOA AEACTBUEM
KATAIMU3ATOPOB HA OCHOBE (CsHs)sZr U (CsHs)aTi

W.B. Cepos, N.E. MaTkosckui, J1.H. PyccusH, E.N. KHepenbmaH

MHcTuTyT npobnem xumudeckon cdunsmkn PAH, Poccus, MO,
r. YepHoronoeka, np-T Akag. H.H. CemeHoBa, 1
isedov@icp.ac.ru

TeTtpakucumknoneHtagnenmnumpkonnn  (CsHs)sZr aBnaetca ogHum un3  Hambonee
AOCTYMHbIX UMKIONEHTaANEHUNbHbBIX NPOU3BOAHbLIX LMPKOHMA. B pagy MHOrouMcneHHbIX
N3BECTHbIX MEeTansfoLeHOBbIX KaTanvM3aTopoB KaTanuTU4eCcKne CUCTEMbl Ha €ro OCHOBe
3aHMMaloT ocoboe MEeCTO, TakK Kak OHM BKIHOYalOT CTabWMbHY0 3aroTOBKY aKTUBHOMO
ueHtpa B Buae (1-CsHs)s3Zr-0-CsHs. TutaHnoBbii aHanor (CsHs)4Ti obnapaet gpyron
cTpykTypon - (1T-CsHs)2Ti-0-(CsHs)2, UTO OTKpbIBAET LWUMPOKME BO3MOXHOCTW OS5 U3y4eHNs
BNUSAHMSA CTPYKTYPHbIX OCOOEHHOCTEN MeTanmnoueHa Ha aKTUMBHOCTb KaTanuTU4eCKOW
CUCTEMBbI.

Hamun yctanosneHo [1, 2], uto (CsHs)sZr B kombuHauum ¢ MAO w/vnn gpyrumm
cokatanuMsaTtopamuM  MOXEeT  UCMOofb30BaTbCs  KaK  pacTBOPUMbLIA  KaTanmsaTop
nonuMepusauun 1 cornonuMepmsauum 3TUNEeHa, a TakKe Kak OCHoBa [AOnsd co3daHus
HaHEeCEeHHbIX LIMPKOHOLIEHOBbLIX KaTannu3aTopos.

Hamu Obina nokasaHa BO3MOXHOCTb MCMONb30BaHMA B KayecTBe HocuTenen Aansg
reTeporeHN3NpPOBaHHbIX KaTanuM3aTopoB, MOMMMO LUMPOKO MUCMOSMb3yeEMbIX (CUnukarens,
oKcuMaa anioMuWHWUA, Xnopuga MarHua U ap.), 305bl KpeMHUACOAepXKalluMxX pacTeHun
(pncoBon wWenyxu, fnbHa), SBMSIOWNXCA OTXO4aMU CefbCKOXO3SMCTBEHHbIX NPOU3BOACTB.
[MokasaHa Takke BO3MOXHOCTb MOAUMUUMPOBAHUA KaTanUTUYECKMX CUCTEM Ha OCHOBE
(CsHs)4Zr nytem  BBeAeHuss  pas3nuuHbix  gobaBok  (a-oneduHOB,  BOOOPOAA,
TPUN30OYTUNANIOMNHNS), BAUSIOLWMX HA MPOM3BOAUTENBHOCTbL M CBOWCTBA MOMy4aeMbixX
NPOAYKTOB WU, TakuM 0Opas3om, pacluMpsOLLNX BO3MOXHOCTU UCXOAHbLIX KaTannTUYeCcKux
cuUCTeM.

Mpu n3yyeHun rasoBblAeneHns B KaTanutuyeckmx cuctemax Ha ocHose (CsHs)sZr B
oTcyTcTBME MOHOMepa B cnyyvae cuctembl (CsHs)sZr — MAO ckopocCTb BblaeneHns MeTaHa
aHTUbaTHa KOHUeHTpauun meTtannoueHa B npegenax Al/Zr 50 — 3000. B cnyyae cuctemsl
(CsH5)4Zr*CsHsK — MAQO ckopoCTb BblgeneHns MmetaHa HefIMHENHO 3aBUCUT OT MOJSIbHOIo
COOTHOLLEHUA peareHToB 1 nmeet makcumym npu Al/Zr=500. CkopocTb ra3oBblgeneHus B
cucteme (CsHs)sTi — MAO, HanpoTtuB, cumbaTHa KOHUEHTpauuu MeTansoueHa, 4To
roBOPUT O pasnmMyunmn Npupoabl NPoTeKakLnX NpoLLECCOB.

1. MN.E. MaTtkoeckui, B.l. MaxaeB, C.M. AngowuH u gp. // Boicokomornek. coeg,., b, 2007, 1. 49, Ne 4, ¢.723.
2. M.E. MaTtkoeckun, B.[l. Maxaes, C.M. AngoLuvH u ap. // Boicokomonek. coeg., A, 2007, 1. 49, Ne 5, c.771.

54



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

MATRIX POLYMERIZATION OF ANILINE IN THE PRESENCE OF POLYSULFONIC
ACIDS

Boyeva Zh.A., Sergeyev V.G.

M.V. Lomonosov Moscow State University, Chemistry department,
Macromolecular chemistry division, Leninskiye gory 1, Moscow, Russia
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The systematic investigation of polyaniline matrix polymerization in the presence of
polyanions PAMPS and SPS and the properties of polymerization products were
investigated. The influence of matrix on the polymerization process is determined and
consists in decreasing of induction period of polymerization. It is found that polyaniline
particles stabilized by polyelectrolyte keep in water solution on addition of oxidant,
reducing agent, base and acid. The presence of low molecular weight salt causes to
phases’ separation and sedimentation of polyaniline particles involved in complex with the
polyelectrolyte. The electron conductivity of polyaniline particles stabilized by
polyelectrolyte mounts 3-10% S/cm for PANI:PAMPS and 7-102 S/cm for PANI:PSS.

This work was supported by Russian Foundation of Basic Researches (project Ne 05-
03-33156)
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Agnieszka lwan

Centre of Polymer and Carbon Materials, Polish Academy of Sciences, 34 M. Curie-Sklodowska
Street, 41-819 Zabrze, Poland,
e-mail: agnieszka.iwan@cmpw-pan.edu.p!

Relationship between structures and properties of new conjugated polyimines (Pls) with
special architectures, synthesized from three diketones i.e. p-dibenzoylbenzene, dibenzyl
and trans-1,2-dibenzoylethylene and different diamines was investigated. The
spectroscopic properties of the aromatic polyimines before and after doping are dominated
by an interplay of electron donating and withdrawing effect mediated by its nitrogen atom
and active groups in dopants, respectively. Hydrogen and halogen bond formation or
molecular recognition between Pls and decanoic acid, n-decyl alcohol, 1,10-
dibromodecane and different sulfonic acids was investigated in comparison with undoped
Pls [1]. The use of a specially designed, protonating agent induces the formation of
ordered supramolecular organizations in thin solid films of protonated-Pls. Depending on
the processing solvent used (aprotic DMA vs. protic m-cresol) the polarized optical
microscopy (POM) and Atomic Force Microscopy (AFM) investigations have shown the
presence of feather-like vs. spherulite-like morphologies spanning over different length
scales [2].

This specific interaction of the dopant with the host polymer influences the polyimines
properties and the following changes were observed: (i) changes in the optical properties
of the protonated polyimines, (ii) changes in the FTIR spectra of doped Pls, (iii) changes in
optical micrographs of the protonated Pls and (iv) changes in crystalline structure of doped
Pls.

Our study demonstrates how the properties of conjugated polyimines can be tuned by
the supramolecular engineering concepts, which could be important for optoelectronic
applications of the materials [3-4].

1. A. Iwan, B. Kaczmarczyk, B. Jarzabek, J. Jurusik, M. Domanski. M. Michalak, Journal of Physical
Chemistry A, 2008, accepted.

2. A. lwan, B. Kaczmarczyk, J. Kasperczyk, J. Jurusik, H. Janeczek, D. Sek, Z. Mazurak, J Polym Sci. Part
A, 44, 5645-5660 (2006).

3. A. Ilwan, D. Sek, J. Kasperczyk, Macromolecules, 38, 4384 (2005).

4. A. lwan, D. Sek, Progress Polym. Sci., 33, 289-345 (2008).
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Last decade we developed the methods to prepare nanocomposites based on natural
polymer cellulose and nanoparticles of metals embedded to cellulose matrix [1]. Earlier
fibrous and powder celluloses were mostly used. Due to this, practical application of those
nanocomposites was restricted.

Intercalation of metal species into polymer films can essentially extend directions of
their application. In this study we used industrially produced hydrate cellulose (HC) films
as a matrix to insert nanodispersed species of nickel.

A method of metal ion reduction from its salt and direct sedimentation of metal in the
film was applied. Two stage process consisted of nickel ion diffusion from NiSO,4-7H,0 to a
film and subsequent nickel ion reduction with a sodium tetraboronhydride (NaBH4) or
potassium hypophosphite (KH:PO2-H-0). Molar ratio BH,/Ni** and HaPO2/Ni?",
temperature of diffusion and reduction were varied.

In order to increase the efficiency of nickel ion diffusion into HC and reduction, HC films
were preliminary treated with a NaOH solution (concentration 5-15 weight %) and with a
microwave irradiation (MWI). The maximum nickel content in the films treated with MWI
was 13.2 mass. % and in the films treated with NaOH reached 21.0 mass. %.

The prepared composites were investigated with wide-angle X-ray scattering and SEM.
The reflexes of Ni(0) (26 45°[111] and 51°[200]) and reflexes with lower intensity of NiO
(26 36° [111]) in X-ray intensity curves of composite films were observed. According to
SEM, particles of nickel and nickel oxide on the surface of films had spherical shape and
their sizes varied from nanometers (80 nm) to micrometers (65 mcm). The latters were the
aggregates of nanoparticles.

Thus, nanosized and micrometer Ni and NiO particles were included to the HC films.
Application of composite films as catalytically active and magnetic materials will be
considered.

1. Kotelnikova N., Vainio U., Pirkkalainen K., Serimaa R. Macromol. Symposia, 2007, v. 254, p. 74-79.
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Highly responsive or environmentally sensitive systems are often prepared on the basis
of polymer networks. The responsive properties can be significantly enhanced if instead of
polymer, long micellar chains are used. In contrast to polymer, the wormlike micellar can
easily change their shape and size in response to the small variation of external
conditions. In particular the micellar chains are sensitive to nonpolar additives (e.g.
hydrocarbon) that are solubilized in the interior of micelles. To get a sensitivity to
hydrocarbons, it is enough to replace only part of the polymer chains by wormlike
surfactant micelles.

The aim of the work it to study the form of micelles in dependence on small additives of
dodecane in surfactant and polymer — surfactant solutions. The objects of investigation
were potassium oleate as surfactant and hydrophobically modified polyacrylamide used as
associating polymer. The structure of micelles was studied by small angle neutron
scattering (SANS) in Joint Institute of Nuclear Research, Dubna.

Addition of small amount of dodecane into surfactant and surfactant-polymer solutions
changes dramatically the scattering curve. At first, the q' dependence disappeared, but
micelles remain elongated and their radii of gyration increase. Addition of bigger amount of
dodecane leads to the appearance of spherical objects as was evidenced from Guinier
plot. Curves are perfecitly fitted by a form-factor of sphere with the radius exceeding the
length of surfactant tail by a factor of 2. This indicates that the droplets of microemulsion
are formed as a result of solubilization of dodecane molecules. By contrast variation
method it was shown that droplets of dodecane are surrounded by a shell of surfactant
molecules having the thickness close to length of alkyl tail of surfactant. Thus, it was
shown that the addition of dodecane leads to significant change of micellar structure and
finally to the formation surfactant/hydrocarbon microemulsion.

The financial support of RFBR (project 08-03-00978a) is acknowledged.
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High-mobility group proteins 1 and 2 are chromosomal proteins found in relatively high
abundance in cell nuclei. HMGB1 is a group of nonhistone chromosomal proteins
appearing to be enriched in transcriptionally active chromatin.

Accessories of proteins HMGB1 for this group is charactered by likeness of aminoacid
consequences and presence of a typical structural HMGB-motif. In spite of large amount of
experimental data the precise idea about the functions of HMGB1 the cell and detailed
mechanisms of its interactions with DNA is still absent.

The majority of experimental data indicates that HMGB proteins specifically interact with
particular DNA structures rather than sequence. That is why we may believe that the
protein fulfills structural functions in chromatin. However there are reasons to believe that
during the interaction between DNA and HMGB1 some properties of the protein may
change, also leading to some structural changes upon binding to DNA.

In our work we investigated the structure of DNA-protein complexes using circular
dichroism and DNA melting analysis in the solutions with different ionic strengths. We also
utilized gel-retardation assay to follow changes in size of the complexes.

Our results show that DNA-proteins interaction is accompanied by 10-15% increase in
the degree of a-helicity of HMGB-motif. This may be caused by additional structurization of
the protein during the interaction with DNA. In spite of the fact that HMGB1 easier interacts
with DNA at low ionic strengths, increasing degree of a-helicity of the protein in complexes
at high ionic strengths confirms protein binding up to 200 mM NaCl or even higher. It was
also shown, that the thermal stability of DNA in the complex with HMGB1 is higher, than
one for free DNA.
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OpHuM 3 MeToAiB MOKpalleHHs BracTUBOCTEW MonioniediHiB € 1X apMyBaHHA Ta
HanoBHeHHs. Lle go3Bonsie ogepXyBaTtn KOMNO3ULiMHI MaTepiann Ha OCHOBI nonionediHis
3 NiABULLEHNUM KOMIMIEKCOM Di3NKO-MEXaHiYHNX BNacTUBOCTEMN.

HocnigxeHo BNMB noBepxHeBOi Mogudikauii 6a3anbTOBUX BOJSIOKOH BOAHUMM
po3yMHaMu nyriB Ta KUACNOT. BcTaHoBNeHO , WO MakcumarnbHa agresinHa MilHICTb
AocsAraeTbes WnaxoMm obpobkn 6aszanbtoBoro BorokHa 0.5 H po3umHom NaOH npoTsarom
30-60 xBunuH. TakoX BCTAHOBMEHO, WO BUCOKI MeXaHiyHi i Tennodi3nyHi BNacTUBOCTI
KOMMO3WUTIB Ha OCHOBI MOMINPONIfeHy [OCAralTbCA NPU BUKOPUCTaHI AN apMyBaHHS
0a3anbTOBUX BOMOKOH, Lo 06pobrieHi 0,5 H nyrom npoTtarom 40 XBUWH

3 meTo0 Mmoamdikauii BnacTmBocTen 6asanbTonnacT1KIiB, WASXOM MOKpAaLLLEeHHS agresii
noniMepHoi MaTpuui A0 HanoBHOBava, ©Oyno npoBeAeHO AOCHILXEHHA BnvBY
amiHOCMNaHOBUX arnpeTiB Ha BNacTMBOCTI Ga3anbToONMacTUKiB HA OCHOBI MoninponineHy
(cTyniHb HanoBHeHHA 20%). Pe3ynbTaTn HaBeaeHi B Tabn.:

Bmict anperty, % mac.

BnactumBocri MMN+BB Bux. 0.5 0,75 1.0
lMokasHuK TekyyocTi
posnnasy, /10 xB. 1,99 115 1,08 1.10
ycTuHa, kr/m® 1010 1048 1052 1053
MiuicTb npu posTary, 312 62,7 63,0 61,9
MMMa ’
BigHocHe nogoBXeHHsA 19 18 15
npu pospusi, % 18
YnapHa B’A3KicTb 3a 18.7 19,3 20,7 19,1
Wapni, |<,IZI,>|</M2 ’
Ycapgka, % 1,56 1,76 1,76 1,56
KonusaHHs ycagku, % 1,48-1,60 1,69-1,80 1,69-1,80 1,48-1,60

TakMuM YMHOM 3aCTOCyBaHHS aMiHOCUNAHOBUX anpeTiB NOKpalwlye psifi BracTUBOCTEN
GasanbTONnacTuKiB: 3pocTae yaapHa B’'sA3kicTb 3a Lapni, MidHicTe npu  po3Tary
KOMNo3nuTiB. Bucoki @isanko-mexaHidHi BNacTnBoCTi 0OyMOBMOIOTLCA CTPYKTYPOK anpeTty
Ta NOBEPXHEBO aKTMBOBaLi€ 6a3anbLTOBOro BOMOKHA.
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rPAHYJIMPOBAHUE 3PUPOB LEJJIOJIO3bl IAKOBbIM CITOCOB0OM

T.H. Ctapukosa, B.K. Jlykaiwies

LWocTkmHckmin uHCTUTYT Cymckoro FocynapCcTBeHHOro YHuBepcuteTa
41100, r. lWocTka Cymckon obn., yn.MHcTutyTckas, 1
Shi-nir@sm.ukrtel.net

Odwmpbl Lennno3bl B rpaHynMpoBaHHOM BuAE MWCMNONb3YHTCA ONA W3roTOBNEHUs
Kpacok, Knees, MMacTMYECKUX MacC, NeKapCTBEHHbIX CPeAcCcTB, a Takke NPUMEHSTCA B
KayecTBe MOPOXOB (a30THO — kKucnble adupbl). [paHynupoBaHue npegoTBpawiaeT
CNeX1BaeMOCTb, NOBbILLAET CbiNy4yecTb, obneryaeT JO3MpoBaHNe 3MpPOB LENoosbl, a
B Crly4ae NopOX0OB B 3HAYMTENbHON Mepe onpenenseT nx PyHKUMoHanbHble napaMeTpbl.

CyuwHoCTb nakoBoro cnocoba rpaHynMpoBaHus 3akro4aeTcs B pacTBO-peHMM 3hnpoB
Lenmono3bl C NOSlydeHMEM NaKoBOW KOMMO3ULUKW, OUCNEPTrMPOBAHUN fnaka B BOLHOM
cpepe. C obpasoBaHMeM 3MynbCUMM M MOCEAYIOLEro OTBEPXAEHNA aucnepcHon dasbl
3MYnbCUKM NyTEM OTFOHKWU pacTBopuTens. B pesynbtate obpasyroTca Menkue rpaHysbl, Kak
npasuno, umetoLme popmy 61m13Kyto K chepmnyeckomn (LLapoBon).

OKcnepuMeHTanbHOe uccregoBaHMe npouecca rpaHynMpoBaHUs MPOBOAMMOCE Ha
nabopaTopHON ycTaHOBKe, npeacTtasnsowen cobon cmecutens obvemom 1,2 n co
CMEHHbIMM Mellankamu, NOMELLEHHbIN B XUOKOCTHbIN TepmocTaT. CMecutenb CHabXeH
TEPMOMETPOM Afs1 KOHTPOSis Temnepatypbl W COeAMHEH C  XONoAWfbHUKOM Ans
OXNaxaeHnsa M KOHOeHcauMm  OTFOHSIEMbIX  MapoB  pactBoputens. Hasecka
npegsapuTenibHO MPUrOTOBAIEHHONO faka 3arpyxanacb B CMecuTenb, nogorpesanachb,
3aTeM B CMecuUTEeNb 3anuBanacb nogorpetas [0 TemnepaTtypbl Naka Boda, M nak
aucneprupoBarnca C MNOMOLbI0 MPOMNENSIEPHOM  MeLwankn. YuyuTbiBad, YTO [aHHas
aMynbCcusa  aBndeTcs NMOGOBHOM HeycToMYMBOM cucTteMon, ans eé obpasoBaHus
(aucneprupoBaHusa naka) u ctabunusaumm (NpegoTBpaLleHUs OCaKAEeHUs U CrivnaHus
Kanenb naka) B [OUCMNEPCUOHHYK cpedy 3MynbCUW  BBOAWUIUCH  3MYNbratopbl,
npegcrasnsowme cobom nModunbHbIe NOBEPXHOCTHO — aKTUBHbIE BellecTBa GenkoBoro
Tvna. [locne crabunusauum TemnepaTtypa 9SMynbCUM MOBbIWANacb W npoBogunach
OTroHKa pacTBOpUTENS, B pe3yfbTaTe KOTOPOW pacTBOpuUTENb yaansancs us gucnepcHomu
a3bl M OHa oTBepxaanacb. [lofiydeHHble rpaHynbl OTAENANUCb OT LMCNEPCUOHHOM
cpeabl, NPOMbIBaNUCh U CyLUUIUCh.

B xoge uccnegoBaHmii 6b1no onpegeneHo BNnMSHME napameTpoB nNpoLecca Ha pasmepsbl
N Opyrme XapakTepuUCTUKU rpaHyn. YCTaHOBMEHO, YTO Npu KoHueHTpauun 6onee 20%
aucneprupoBaHne naka B BOAHOW cpede C MNOMOLLUb  MEeXaHW4ecKMx Mellanok
3atpyagHeHo. [lpeanoXxeHo  YCTPOMCTBO, MNO3BOMANOWEE rpaHynupoBaTb  3dupsbl
LEenmnonosbl C NCNOSIb30BaHNEM BbICOKOKOHLEHTPUPOBAHHbIX NaKOB.
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NACTONOAIBHI NANTUBA

K.M. WeB4yeHko, O.®.KypoukiH

[HinponeTpoBCbKMI HauioHanbHUIM yHiBepcuTeT, M. [HinponeTpoBCkbk, Byn. Haykosa 13,
zagvid@dsu.dp.ua

MeTolo AocnigpkeHb € pO3LUMPEHHS aCOPTUMEHTY MarMBHO-3B’A3YHOUNX KOMMOHEHTIB Y
BMCOKOHAMNOBHEHUX  NACTOMOAIGHMX  KOMMO3MLUIAX  €HEepreTUYHOro  MpU3HaYeHHs.
EdekTnBHiCTb BUKOpPUCTAHHA NacTonofibHMx nanue CYTTEBO 3anexutb Big iX
ceguMMeHTauiMHOl  CTIMKOCTI, PYXOMOCTi B LUMPOKOMY iHTepBani TemnepaTtyp Ta
[OCTaTHLOro BMICTY OKMCHIOBava. Lli ymMoBM cynepeunuBi i 3a40BOSIbBHUTU X MOXINBO
TiNbKM  Npn  peTenbHOMY nNiabOpi KOMMOHEHTIB MNPXM BMBYEHHI PEONOriYHUX Ta
TEPMOXiIMiYHMX BIIaCTUBOCTEMN.

Piokun kay4vyk Krasol i3 monekynspHoto macoto 2000-3000 B.o. Mae onTUMarnbHUA BMICT
nanuBHOrO  enemMeHTy — T[igporeHy, ane [JocTaTHbOl agresii OO0  NOBEPXHi
ApibHOKpucTaniyHoro HanosHBa4va (d < 63MkM) HabyBae TifMbkn y CyMmilli 3 ypeTaHOBUM
KoHaeHcaToM. MogernbHi KOMMIo3uLUiT i3 XNOpuAOM Kanito 3aMiCTb HiTpaTiB Ta nepxnoparTis
(aMOHit0, NMYXHKX, NYXHO-3eMerbHUX MeTanis) 3a yMOB BMICTY HanoBHoBa4va y mexax 70-
87% 306epiraloTb ceguMeHTaUiHy CTIRKICTb Ta TEKy4iCTb.

B’A3KiCTb HaMOBHEHMX CUCTEM CYTTEBO MNEepeBULLYE B’A3KICTb MarMBHO-3B’S3YH0HOro
KOMMNOHEHTY. 3MeHLLEeHHS epeKTUBHOI B'A3KOCTI BiAbyBaeTbCA Npw BBEAEHI y cymiw Ao 1%
NoBEpPXHEBO-akTUBHUX  pedoBuH  ([MAP), 3aBOsikm  po3MmilWeHHO X Yy Burnagi
MOHOMOJIEKYIAPHOro Wapy Ha rpaHuvui noginy das (kayyyk-HanosHioBad). [lacTtonogibHa
KoMno3uuia ctae Oinbll MNAAaCTUYHOK, MOXIMBOCTI I MakcMMarbHOro HamnoBHEHHS
3pocTaloTb. [ly)Ke BaXnMBUM € TOM akT, WO 3amiHa YaCcTMHM COSIEBOr0 HarnoBHIOBa4ya Ha
antominin (AC[-4) Bege oAHOYACHO A0 3POCTAHHSA EHEepreTUYHUX XapakTepucTuK Ta
nnacTUYHOCTI YMOBHOIO nactonogibHoro nanuea.

Y NpUCYTHOCTI peanbHOr0 OKUCHIOBaya BU3HAYEHi €HepreTUYHi XapaKTepuCTUKU
nacTtonofibHoi KOMMo3uLii: TemnepaTypa noyaTtky posknagaHHsa crtaHoBuTb 366,4 ° C,
makcumanbHa 368° C, kiHueBa Temnepatypa - 369,3° C, TennoTa ropiHHs — 9,75 KIK/Kr.

BcTtaHoBneHa 3anexHiCTb TEKy4oCTi macTonodibHoro nanvea Bif MONEKYNSApHOI mMacu
noniMepHoro 3B’A3yK040ro, CTyneHsa AMCNepCcHOCTI HanoBHOBaYa Ta npupoau MNMAP.

[ocnigXeHHsA peonoriyHnX BNacTMBOCTEN CUCTEM i3 Pi3HUM CTYNEHEM HanoOBHEHHSA Aae
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KIHETUYHI 3AKOHOMIPHOCTI 3SATBEPOHEHHA ENOKCUAHOIO ONICOMEPY MiA
BMIMBOM MIKPOXBWUJIbOBOI'O MNOJIA

O.P. binorybka

HaykoBo-gocnigHunin ekcnepTHO-KPUMIHANICTUYHUIA LEHTP
npu YMBC B IBaHo-®paHkiBCbKii obnacTi

3aTBepAHEHHSA enoKkCcuaHuX noniMepiB nig Aieto MiKpOXBUITbOBOrO BUMNPOMiIHIOBAHHSA
BinOyBaeTbCA 3 BULLOIO LUBMAKICTIO, HXX NpU TepMiYHOMY HarpiBaHHi. Mpyn ubomy BnnvBe
MiKPOXBMNBbOBOrO MOSMS 3HAYHOK MIPOK 3anexuTb Big TUNy oTBepAaHuka. B gaHin poborTi
3[iNCHEHO NOPIBHAMNbHE AOOCHIIPKEHHSA KIHETUKW 3aTBEPAHEHHS enoKCUOHOro osiromepy
Pi3HUMKN OTBEpPAHMKaAMMU: MeTadeHineHaiamiHoM (3a MexaHi3aMOM noninpueaHaHHsA) Ta
AnmeTnnbeH3nnamiHoM (3a MexaHiaMOM aHiOHHOI noniMepu3aadii) NpU MiKPOXBUILOBOMY i
TEPMIYHOMY  HarpiBaHHi. Ak BMSBMNOCb, KpiM 6GeanocepeaHbOro  HarpiBaHHs,
MIKPOXBUNbOBE [MOfe CTBOPIOE eekT aOoaaTKoBOi akTuBauil y 000X [ocChigKeHuX
peakuisax. Hanpuknag, WwWenakicCTb 3MEHLEHHS KOHLEHTpaLil eNoKCUAHMX rpyn npu peakuii
3 MeTa-(peHineHgiamiHom y MIKpOXBUITbOBOMY nosii  ctaHoBuTb 0,04  MoOnb/Kr-xs
(noTyxHicTb 600 BT i TemnepaTypa peakuivHoi cymiwi 82°C), Toai K npy TepMiYHOMY
HarpiBaHHi 3Ha4YeHHs LWBWAKOCTI peakuii ctaHoBuTb 0,028 mMonb/kr-xB (TemnepaTypa
80°C).Y Bunagky peakuii nonimepusadii (otBepaHuk — [OMBA) 3Ha4eHHs LWBWUAOKOCTI
cknagatioTb 0,066 MONb/KrXB Npu TepMiYHOMY HarpiBaHHi i 0,062 MONb/KrxB npu
HarpiBaHHi MikpoxBunsamun (noTyxHicte 1000 BT). MNMpun ubomy TemnepaTtypa peakuiiHoi
cymiwi ctaHoBuTb 120°C i 90°C, BignoBiaHO. IMOBIPHO, BUABNEHUN HETEPMIYHUA ePeKT €
HacnigkoM akTuBauil NONAPHUX peakUiNnHMX rpyn Y MiKpOXBMNbOBOMY Mofi. 3a Haxumnom
rpadoikie BEMMYMHKU LLIBMAOKOCTI B KOOpAMHATaX PiBHAHHSA AppeHiyca BU3HAYEHO €eHeprito
aKTMBaUil gocnigpkeHnx peakuin. BenuyuMHa eHeprii akTvBauil peakuil noninpueaHaHHs
ernoKCUAHUX Tpyn [0 amiHorpyn MeTa-heHinengiamiHy crtaHoBuTb 62  k[x/Monb.
OTpumaHe 3Ha4yeHHs1 € AoBONi 6M3bKMM A0 TUMNOBOI BENMYUHN EHEpPril akTuBaLjii peakuin
€MNOKCUAHUX rpyn 3 aMiHHUMW, SKa 3a NiTepaTypHUMN JaHUMKU CTaHOBUTb 55-60 k[x/Monb.
HatomicTb eHepris akTuMBauil peakuil aHiOHHOI noniMepuaadii enokcngHux rpyn npu
MiKPOXBUIbOBOMY HarpiBaHHi Mae HeBenvke 3Ha4YeHHs — BCboro 14 k[x/mMonb.
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CreHpgosi gonoBigi / Poster Presentations

KIHETUYHA MOAEJb KOMONIMEPU3ALIT (MET)AKPUIIATIB MPU NIHIKHOMY
OBPUBI NNTAHLIOIA

I.I. XoBaHeup, HO.I". MegBenescbkux, |.1H0. €BYyk

BioaineHHs gisnko-Ximil roproumnx KkonanuH IHCTUTYTY hisnko-orpariyHoi ximil i Byrneximii im. J1. M.
NutenHeHnka HAH Ykpainn, Byn. HaykoBa, 3a, J1bBiB, 79053, vih@org.lviv.net

Mpn BUBYEHHI KIHETUYHUX 3aKOHOMIPHOCTEN OTOIHILINOBaAHOI kononimepusauii ao
rMMBOKMX KOHBepCin Yy OGiHapHMX cucTeMax MOHOMYHKUIOHANbHMX (MEeT)akpurioBmux

MOHOMepiB  rigpokcueTtun(met)-akpunat  (FTEMA) :  rniumgun(met)akpunat  (TMA),
BidyHKuioHanbHUX 1,6-rekcangionavakpunat (FTOOA) : TpuetuneHrnikonsan(MeT)kpunar
(TFM-3) i MoHO- i bidyHKuioHanbHUX MoHomepiB [MATTM-83 3  monspHUm

cnieBigHoweHHam 4:1, 2:1, 1:1, 1:2, 1:4 6yno BCTaHOBMEHO, WO €eKCNnepuUMeHTarbHi
KIHETUYHI KpuBi CXOXi 3a (POpMOK 3 KIHETUYHMMW KPUBUMMK romMononiMmepusauii  uux
MOHOMEPpIB, X04a i MalTb CyTTEBI 0COBNMBOCTI. Lle [o3BONMNO JONyCTUTK, WO NPU 3MiHi
¢a30BOro ctaHy cucteMu npouec Kornonimepusauii BigOyBaeTbCa y KiflbKOX peakuinHuX
30Hax. 3rigHo 3 niTepaTypHUMU AAHUMM | HAWMMW OOCAILKEHHAMN MOXHA A0MNYCTUTH, WO
B MiX(pasHOMY Llapi Ha rpaHuui po3yYvH MOHOMEpPIB — TBepAa MOHOMEpHa MaTpuus i B
TBepain noniMmep-mMoHOMEpPHin ¢asi npyu nonimepusadii BiANoBIiAHO BiPyHKLIOHANBHUX i
MOHO(YHKLIOHaNbHUX MOHOMEpPIB, TOOTO B peakuiiHMX 30Hax 3 pi3Ko 0OMeXeHow
CEerMeHTasnbHOK | TpaHCAAUIMHOK PYXOMICTIO Makpopagukanis, AOOMIHYOUYMM cTae
NiHiMHMA 0BpMB nNaHutora, AKMA NPOSIBNSIETbCS SK aKT “CaM03axXxOPOHEHHNA” aKTUBHOTO
pagukana B peakuii noro pocty. ToMy 3anpornoHoBaHa paHille KiHeTu4yHa Mogerb npouecy
romononiMepusauii  (MeT)akpunatiB  NoBMHHaA  OyTM  nNowMpeHa Ha  npouecu
KonosiMmepwu3sadii.

Ak nepwmn Kpok nobyaoBu KiHETUYHMX MoOLEnen uMx npoueciB 3anponoHOBaHO
KiHETUYHE PIBHAHHA Komonimepuaauil npu niHinHoMy oOpuvBiI naHutra 3 BUKOPUCTAHHAM
MeToay MapLUpyTiB.

OpepkaHo HaCTYMHi KIHETUYHI PIBHAHHS:

LWBUOKOCTI BUTPATN MOHOMEPIB A1 i Ao OOPIBHIOWTL

- d[A1]/dt= n+rs,

-d[A2)/dt =12+ 13, (1)
3aranbHa LWBUAKICTb kononiMmepuaadii 4opiBHIOE

-d([A] + [A2]) /ldt=r + 2 + 213, (2)
MUTTEBUI CKNaz KornoniMepa BM3Ha4YaeTbCs BUPa3oM

d[A1] / O{A2] = (f1 + f3) / (f2 + f3) . (3)

e i - WBMAKICTb peakuii 3a i-TMM MapLipyTOM.

Lli Bupasn HeobxigHi ona nobygoBm MOBHOI KiIHETMYHOT Mogeni dOoToiHiLiMoBaHOI
Kononimepwusauii  gocnigXyBaHUX MOHO- i BipyHKUiOHaNbHMX MOHOMEpPIB A0 MUBOKUX
KOHBEPCIM.
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TEOPETUYHE OOCNIAKEHHSA FEOMETPII TA ENIEKTPOHHOI CTPYKTYPU
MOHOMEPY XITO3AHY - INMOKO3AMIHY METOOAMU KBAHTOBOI XIMII

P.1O. bapakos, T.B. ConopgosHik, B6.1. MiHaeB

Yepkacbkuin aepxaBHUI TexHonoriyHui yHiBepcuteT, 18006, M. Yepkacu, 6-p LLeBueHko 460
barakovchemQ7@rambler.ru

XiTUH Ta XiTo3aH — npupoaHi Giononimepn, SKi XapakTepuaylTbCA YHiKanbHUMU
GionoriyHumMmn,  isnkKo-xiMmidHUMK,  QoisionoriyHMMK, copOuinHuMMKM  BRacTMBOCTAMKU  Ta
3Haxo4ATb LUMPOKE 3aCTOCyBaHHS Yy TakuxX ranyssix HapOAHOro rocnogapcrBa sk
MeauuUnHa, CinbCbke rocnogapcTBo, XapyoBa MPOMUCIIOBICTb, KOCMETMKA, LIENro3HO-
nanepoBa MNPOMUCAOBICTb. XiTO3aH cKrnagaetTbCss 3 Monekyn D-rmwokosamiHy, Wwo
crnonydeHi Mixx cobot 3a gonomorow [(-(1,4)-rnoKo3naHux 3B’a3kiB. [na AocnigXeHHs
reomMeTpil, eneKkTPOHHOI CTPYKTYpU Ta BU3HAYEHHS OesKnX (PisnKo-XiMiYHUX napameTpis
MOMEKYNM MOKO3aMiHy YCMiLLHO BUKOPUCTOBYOTLCA METOAN KBAHTOBOI XiMil.

Y paHin poboti obpaHnmu metogamum Bynn nNpoBeAeHi po3paxyHKU i NOPIBHASTIbHUN
aHarni3 reoMeTpil Ta eNeKTPOHHOI CTPYKTYPU FoKo3aMiHy Ta rnoko3n. [nsa aocnigXeHHs
reoMeTpii Ta enekTPOHHOI CTPYKTYpn Bynn obpaHi kKBaHTOBO-XiMiyHi meTogn PM3, MNDO
Ta dyHkuioHany ryctuHu. PM3, MNDO - HaniBeMnipuvyHi MeToau, B SAKUX PIBHAHHS
LWpeniHrepa po3paxoByeTbCA Ha OCHOBI HabnwmkeHHs XapTpi — Poka 3 BMKOPUCTAHHAM
mMornekynapHux opb6itanen (MO) y Burnagi niHiMHoT KombGiHauil atomHux opbitanen
(TKAO). Ons cnpolleHHst npouecy OBYMCNEHHS Li MeTOAM BUKOPUCTOBYKOTb MapamMeTpu
OTPUMaHi 3 eKCNepuMEHTIB (NoTeHuian ioHisauii, eHepris gucouiadii). Metoa dyHkuUioHany
FYCTUHW I'PYHTYETLCA Ha TOMY, LLIO €HEeprisi OCHOBHOMO CTaHy MOSMEKYNN € (PyHKLioHanom
nvwe eneKkTpoHHOI ryCTUHWU. Po3paxyHkM MeToaoM gyHKUioHany ryctuHu nepenbadvatotb
3HaXOMKEHHA NPOOHOI rycTMHW. BoHM Oinbli TOYHI HiXXK HaniBEMMNiIpUYHI Ta BMMAararTb
3aCTOCYBaHHSA NOTYXXHOI 06YNCOBAHOI TEXHIKW.

HocnignBwin reomeTpito rMOKO3aMiHy Ta [MIOKO3M HaniBeMnipuyHMMM MeTogamn Ta
METOAOM (pyHKUiOHany ryCTMHM MW AWM BUCHOBKY, WO Ha AOBXWHY 3B’A3KIB Ta Ha
3Ha4YeHHA BaleHTHUX KYyTiB 3HA4YHO BNNUBAE 3aMiHa amiHOrpynu rnKo3amiHy Ha
rigpoKCUIbHY rpyny rnoKo3u Ta 3amiHa a dopmu Ha 3. Ha ximiyHy i BionoriyHy akTUBHICTb
rMIOKO3aMiHy Ta [fOKO3N BENUKUIW BIIMB YMHATL yHKUioHanbHi rpynn NHz- Ta OH- Ta
YacTKOBI 3apsguM Ha aToMax. 3HayeHHs OUMNOfbHOro MOMEHTY cBigyaTb MNpo Te, WO
Moriekyrna ritoko3amiHy (M = 2,591 D) 6inbLu nonspHa B NOPIBHSAHHI 3 MOSEKYIIOK MMHOKO3M
(v = 1,637 D) Ta mae BuLLy peakuiHy 30aTHICTb ¥ peakuisix 3a reTeporeHHNM MexaHi3MoM.
3a gaHumMu HanisemnipuyHoro metoay PM3 eHepris Ta TennoTta yTBOPEHHS B MOMEKyni
rMIOKO3M MeHLa, TOMY BOHa CTilKilla 32 MOMEKyny rnoKo3amiHy.

Y manbyTHix poboTax, Ha Hawy AYMKY, € OOUiNbHUM BECTU LOCHIAKEHHA reoMeTpil Ta
€MNEKTPOHHOI CTPYKTYpPU MOXIAHUX XIiTUHY | XiTO3aHy, a TaKOX IX €eneKkTPoHHUX Ta
iHpayepBoHux (1Y) cnekTpis.
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OCOBJINBOCTI POPMYBAHHA ONIFOMEPHUX MNIBOK HA MOBEPXHI
KOBAJIbTOBUX AMOP®HUX CIJABIB

T.I[. MepeBepseBa, O.M. Nepuuk, J1.M. BegHapceka

JIbBiBCbKUI HaUiOHanbHW yHiBEpCUTET iMeHi IBaHa ®paHka,
79005, m. JleBiB, Byn. Kupuna i Medogis, 6
0_hertsyk@yahoo.com

AmopdHi  meTanesi cnnasu (AMC) Ha ocHoBi kobBanbTy 3Haxo4sTb LUMPOKE
3aCTOCYyBaHHA $K MaTepiann 3 BUCOKMMMW MarHiTOM’sskMMW BRacTMBOCTSMW i Taki, LWO
BONOAiII0Tb MILHICTIO | TBEPAICTIO NPU BUCOKMUX TeMmnepaTypax. 3 HUX BUrOTOBIAKOTb TaKOX
BUPOBU, WO iMNNaHTYOTHCA B NOACHKE Tino. BUrotoBneHHs NpUCTPOIiB 3 MarHiTHOI CTPIYKK
A03BONsE 36INbWMTY X €PEKTUBHICTb 3 O4HOYACHMM 3MEHLLUEHHAM PO3Mipy Ta Macu, ane
3ymoBntoe notTpeby ix izonauii Big arpecnBHOro cepegosula. FomoreHHe gucnepryBaHHs
AapibHokpucTaniyHol asm y AMC nomMmiTHO nokpallye iX XxapakTepucTuku, a cami cniasu
Ta IX OKCMau CTaloTb BiANOBIAHUMM NiAKNagkamu A5 NoniMepHUX Wwapis. Y 3B’A3KY 3 UuM,
HaMM JOCNiAXyBaBCs npouec nMiBKOYTBOpeHHss 3 1% BOAHO-aMiayHUX PO3YUHIB
reTepoyHKUiOHanbHNX OnNiroMepiB Ha OCHOBI BiHiNaueTtaty, 2-TpeT.-OyTunnepokci-2-
mMeTun-5-rekceH-3-iHy i maneiHoBoro arigpuagy (Ol1-1) Tta BiHinauetarty, 3-Tper.-
OyTunnepokci-3-gpeninbytnnmeTunmeTtakpmunat i maneiHosoro adrigpugy (OlM-2) Ha
KOHTaKTHIN (K) Ta 30BHIiWHIA (3) noBepxHAX AMC Ha ocHoBi kobanbTy: CozmsFessSikoBiao;
Cozzo(Fe,NiMo,Mn)s7(Si,B)1 3.

EnektpoximiyHi gocnigxeHHs BenuuumHu (Egr), TpwBanocti (t) Ta wswugkocTi (V)
BCTAHOBJIEHHA CTalUiOHApHOro MOTeHuiany, npoBefeHi 3a gonomorok npunagy Jaissle
Potentiostat/Galvanostat IMP 88PC-R 3 yactoTtoto cikcyBaHHs 100 TOYOK/C B enemMeHTi:
AMC-enektpog|0,5 M BogHun NaCl|Hg/Hg>Clo/KClae. (Tabnuugs), nokasanu, wo weugwe
BinOyBaeTbCA hOpMyBaHHSA NANiBKN Ha 30BHILLHbOMY GoLi 3pa3kiB aMopHMX crnnasiB.

Cors.5Fe4.5Si6.0B14.0 Coro(Fe,Ni,Mo,Mn)s7(SiB)o13
Onironepokeua | bBik -E, t, v10%, -E,, t, v10%,
B C B/c B C B/c
i K 0,457 660 8,0 0,490 780 4,0
3 0,480 540 3,0 0,498 720 2,0
On-1 K 0,473 300 15,5 0,465 400 3,0
3 0,468 420 6,0 0,486 300 5,0
on-2 K 0,464 300 4,0 0,423 1620 3,0
3 0,467 720 4,0 0,420 540 3,0

[o noeepxHi cnnay Co7ssFes 5Sis0B14.0 BULLY cnopiaHeHicTb mae nnieka 3 Ol-1, a gns
Co730(Fe,Ni,Mo,Mn)s 7(Si,B)213 - 3 Oll-2, npo wWo cBiAYATL GinNbWKA 3CyB 3HAYEHb
CTauioHapHUX noTeHuianiB y aHogHy CcTopoHy. OpepkaHi faHi noTEeHUIOMETPUYHUX
BMMIpIOBaHb KOPENOKThL i3 pesdynbTataMn BUMIPIOBAHHS KpanoBOro Kyta 3MOYyBaHHS Ta
MikpodoTorpadiamum nniBok Ha aocnigxysaHnx AMC.
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RADICAL COPOLYMERIZATION N,N-DIALLYL-N,N-DIMETHYLAMMONIUM
CHLORIDE WITH VINYLACETATE IN THE MIXTURE METHANOL-WATER

D.R. Sagitova, A.l. Vorob’eva, S.V. Kolesov, Yu.B. Monakov

Instutute of Organic Chemistry, Ufa Scientific Centre of Russian Academy of Sciences,
October pr., 71, Ufa, Russia, 450054
Ufa State Academy of Economy and Service, Chernyshevsky str. 145, Ufa, Russia, 450078
vorobjeva@anrb.ru

The copolymerization of N,N-diallyl-N,N-dimethylammonium chloride (AMAC) with
vinylacetate (VA) in the mixture methanol-water (the ratio 70:30) was studied during the
initial stages of the transformations in the presence of AIBN. The kinetic regularities of the
copolymerization were studied. It was shown, that there is a complex dependence of the
reaction rate on the composition of the initial monomer mixture: the addition of a small
amount (10 mol/%) of AMAC to VA leads to the sharp decrease of the reaction rate, but
the subsiquent increase of the AMAC content in the starting mixture rises again the
reaction rate.

The values of effective copolymerization constants show, that AMAC is a more active
monomer. The kinetic studies resulted in the determination of the reaction orders on the
initiator monomer, as well as of the total activation energy.

Uning the NMR-spectroscopy method it was found, that AMAC copolymerizes with VA
with the participation of both double bonds via the inframolecular cyclization to give
pirrolidine structures, and the copolymers formed are caracterized by the regulated
structure of polymer chain:

O
IJ MNo—c? _.W
Cl N\ | O

+ -
CH; NI

The copolymers of AMAC with VA are white hygroscopic powders soluble in water and
methanol, on the low transformation stages — in DMSO, acetic acid, chloroform, benzyl
alcohol, and insoluble in another organic solvents. The water solutions of copolymers
possess a polyelectrolyte effect — the dilution leads to the increse of the viscosity. To
suppress the polyelectrolyte effect the viscosity was determined in 1 N NaCl solution. The
thermomechanic and thermal features of copolymers were studied.

This work was supported by the program “Leading Scientific Schools” (grant NSh-
9342.2006.3).
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AOCHIAXEHHA NPOLIECIB CTPYKTYPYBAHHA EMOKCUAHOIO NMPAUMEPY
TPUWIAPOBUX AHTUKOPO3IMHUX NMONIMEPHUX NMOKPUTTIB

T.C. Tuxommposa, O.M. Paccoxa

HauioHanbHuin TexHi4HWIA yHiBEpCUTET ,XapKiBCbKUI MoniTeXHIYHMA IHCTUTYT®
61002, m. Xapkis, Byn. ®pyH3e 21, Ten. (8057)70-76-109
tatikh@mail.ru

TpuwapoBi aHTUKOPO3iMHI NONIMEPHI NOKPUTTA BUKOPUCTOBYIOTbCH NEPEBaKHO ONA 3aXUCTYy
30BHILLHBbOI NOBEPXHI MaricTpanbHux rasonposogiB. OQHUM 3 eNfEMEHTIB TPULLAPOBOro 3aXUCHOro
MOKPUTTS € Luap enoKCUAHOro npanmepy, skun 3abesneyye afaresiiiHe 3’€HaAHHA MK CTaneBo
noBepxHelo TpybonpoBoAy Ta MNOMIMEPHUMW 3aXMCHUMW KOMMOHeHTamu. [Ona BepxHbLOro
3aXMCHOrO LLapy BUKOPUCTOBYKOTb MONIETUMNEH HNU3LKOrO Yn Bucokoro Tucky (MEBT um MEHT). Ona
3abe3neyeHHss LUINICHOCTI BCbOro MOKPUTTS Ta HaAiHOI MOro ekcnnyartauii MK Liapom
enokcmaHoro npavimepy Ta wapom [NEBT 3a3Buyan 3HaxoauTbCs Lap aaresvBy 3 Koronimepy
eTuneHy 3 BiHinauetatom (CEBA).

MeToto gaHoi po6oTu Byno BMBYEHHSI MPOLIECIB CTPYKTYPYBaHHSA €MOKCMAHOro npanMepy Ha
ocHoBi oniromepie mapkn E[-20 ta E[-16, mogmdikoBaHux nonueiHinGytupanem (MBB) Ta
dyppyprHOM (PD).

BuBYeHHA npoueciB, AKi NPOXoAATb NP CTPYKTYPYBaHHI €MOKCUOHWX OfiroMepiB Mpu pisHUX
TeMmnepartypax Ta Pi3HOMY BMICTY MOOUMIKYOUMX PEYOBUH NPOBOAUIMCE 3@ OOMNOMOIOH MeToaiB
[Y-cnekTpockonii Ta 30Mb-refib aHanisy.

Mpn moamdikauii enokcngHux oniromepis MNBB mixx kOMNoOHeHTaMM KOMNO3WLUii He BiAGyBaeTbCH
peakuii 3 yTBOPEHHAM TPUMIPHUX CTPYKTYP, HaBiTb MPY CYMILLIEHHI 3a BUCOKMX TeMnepaTyp. Takui
BMCHOBOK MOXHa 3pobuTn Ha OCHOBI gaHux |Y-cnekTpockonii — npu aHanisi OTPMMaHUX CNekTpiB
BMAHO, WO HEMA 3MiHW Yy XapaKTepeCTU4HUX AN eNOKCUAHMX CMOMyK (eNOKCUAHMX Fpyn) cMmyrax
nornuHanHs (920 — 960 cm). Mpu moaudikauii MBBE (BMicT — Ao 15 Mac.%) Ao 3MiHIOETLCS
TiNbKN B’A3KICTb CUCTEMW — BOHA 30inbllyeTbca Ha 5 — 12 %. lNpu BBedeHi A0 enokcuaHoi
koMno3uuii pypdypuHy crnocTepiraeTbCs 30inbLUEHHS B’A3KOCTI CUCTEMU B Linomy (36inbLlUeHHS
B'A3koCcTi Ha 15 — 20%). lMpu ubomy 3 BMiCTOM hypdyprHy Ao 10 Mac.% 3MeHLWyeTbCa Yac
reneytBopeHHs. AHani3 IY-cnekTpiB nokasye, L0 3MEHLUYETbCA IHTEHCUBHICTb MiKiB B AianasoHi
XapakTepHMX AMfs enoKCUOHWX FPyn CMyrax MOrfIMHAHHSA Yy MOPIBHSAHHI 3 BUXiAHWMM CMEKTPOM
HemMoaMIKOBAHOMO  E€MOKCUAHOIO  OfiroMepy, WO CBid4MTb NPO  MPOTIKAHHA  npouecy
oniromepm3sadii (30inNbLUEHHS MOMEKYNAPHOI Macn) y cucTemi enokcnaHui oniromep — QyppPypuH.
[0 TOro X 3MIHIOETLCS IHTEHCUBHICTb XapakTepHoi Ans dypdypuHy cMyr nornuHaHHs 1523 cm™
(konuBaHHA N-H rpynu iMmigasoniHOBOro KinbLs), WO TAKoX CBIAYMTb MPO BIPOriAHICTb NPOTIKAHHSA
peakuii MK enokcuUrpynol Ta BTOPWHHMM asoTom dypdypuHy. [lpu nposedeHHi npouecy
CTPYKTYPYBaHHS E€NOKCUMAHOrO oniromepy 3 oypdyprMHOM npu Temnepatypax sumx 3a 150 °C 6e3
AO0AaTKOBMX aMiHHUX TyXKaBnioBaven CTyneHb 3Bk cTaHoBUTL 15-20% npu BMICTi bypdypuHy
5 mac% Ta 25-30% npu BMmicTi dypdypuHy 7 Mac.%. [lpu TyxaBneHHi enokCMKOMMNOo3uLii
mMoaudikoBaHoi Tinbku MNBB aMiHHMMK TyXaBnoBayamu CTyNeHb 3LWMBKU CTaHOBUTL 85 %, a npu
Moaudikauil we 1 dpypdypnHoMm — 95%.

Taknm 4YMHOM MOXHa 3pobUTKM BUCHOBOK, WO Mmoaudikatop BB He BnnmMBae Ha npouecu
CTPYKTYpPYBaHHSA enokcuaHoro npavmepy. BBegeHHs dypdypuvHy He Tinbku nokpawye Aesiki
BNACTMBOCTI €MOKCUOHOro npanMepy (3MeHWylTbcs KoedilieHT andysin  ekcnnyatauinHoro
cepefoBuLLa Ta MOPUCTICTb MOKPUTTHA, 30iMbLIYETbCA aaresid [0 CTaneBo MNOBEpPXHi), a 1
npm3BoanTb A0 6inbl NOBHOMO CTYMEHIO CTPYKTYPYBaHHS, WO B CBOKW Yepry mnokpallye
eKkcnnyaTauiiHi xapakTepUCTUKM 3aXMCHOI CUCTEMM B LiNTOMY.
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NONIMEPHA MOOU®IKALIA LIEJNTIOJIO30BMICHUX MATEPIAJIB

M.P. Yobit, C.€. TpoueHko, B.C. Tokapes, C.A. BopoHoB

IXXT HauioHanbHoro yHiBepcuteTy ,JIbBiBCbKa noniTexHika”, kadeapa opraHidHol Ximii
nn. Ce. KOpu 3/4, 79016, m. JbBiB, YKpaiHa, Ten: (+380 322) 398 550
chobit@polynet.lviv.ua

MprpoaHi Uentono30BMICHI MaTepiannu, 30Kpema HaTypasibHi BOMOKHA, LepeBuHa,
NYWNNHHA TOWO, BWUKNUKaOTb 3pOCTalYMiA iHTepec Yy HayKoBUX [OOCHIMAXKEHHAX Ta
NPOMMCNOBOMY 3acTocyBaHHi. Lle noe’a3aHo 3 psgom nepesar Hag iHWUMW BuAaMuU
HanoBHIOBAaYiB: HeabpasnBHICTb, Marna BapTiCTb Ta 0COBSIMBO YM HE HAMBAXMBILLUMU €
IxHsa GiogerpagabernbHicTb. BaxnvBolo NiaCTaBo LWUMPOKOrO 3aCTOCYBaHHSA Takoro BuAy
MaTepianis - € MOHOBIIOBAHHICTL MPUPOAHUX pPecypciB, SKa MOXe OuiHBaTUCb
MifIbAOHaMM TOH LOPIYHO.

BnactmBocTi noniMepHuUx KOMMO3UTHUX MaTepianisa BM3HA4YalOTbCHA, MNepwl 3a Bce,
CTPYKTYPOIO i BNacTMBOCTSAMU MixXpasHMX wapiB. KOHCTpyOBaHHA MOMNIMEPHUX LIapiB Ha
MiKpa3HUX NMOBEPXHAX MaE BaXXMBE 3HAYEHHS Npu ogepXXaHHi NoniMepHnx cymiwen abo
aucnepcHoHanoBHeHMX TepmonnacTiB. Mpobnema iX ogep)kaHHs nonsirae B TOMy, WO
nepeBaxHa OiNbLWICTb noniMepiB € TepMoaMHamiyHO HecymicHumu. Cepen MeTtoais
NiABULLEHHS CYMICHOCTI MosfiiMepiB, OCHOBHUM AN HUX € fokasnisauia Ha MikdasHux
rpaHnUaX MakpoMmoriekyn koMmnatmbinisaTopiB — noniMepiB, Aki MalOTb B CBOIN CTPYKTYPI
doparMeHTN CyMIiCHi 3 KOMMOHEHTaMn KOMNo3uTy. B CBiTNi UbOro, akTmauisi NOBEpXHi
nonicaxapugis Ta (opMyBaHHS Ha IX MNOBEPXHi NpuULlenneHnx Lwapie nonimepis €
eeKTUBHNM LUMAXOM, WO BiAKPMBAE HOBI NEPCNEKTMBM OAEPXKaHHA MNOSiMEepPHUX
KOMMO3UTIB 3 MOKpaLLEHUMUN (Di3NKO-MEXaHIYHUMM BNACTUBOCTSIMMN.

B paHin poboTi npeactaBneHnin mMeTop iHilitoBaHHA NpuwennoBanbHOi nonimepuaawii
NepoKCUOHMMKU rpynamu, nonepeaHbo iMMOOINi3oBaHMMM Ha MNOBEPXHI LENno3M B
pes3ynbTaTi peakuil npuwenneHHsa onironepokcugy BEMN-MA  3a  mMexaHismom
KataniTMyHoro auumnyBaHHA. Takunm MeTod Moaudoikauil  nonicaxapuiis, 3o0Kpema
LertoNo3HnX MaTtepianiB, BigpPI3HAETbCA NErKicTio NpoBedeHHs Npouecy Ta ofepXaHHS
NPOAYKTIB 3 perynboBaHMM BMICTOM NEPOKCUAHUX rpyn. BMKOpUCTaHHA onironepokcuay,
npuULLENeHOro 4o NoOBEPXHi HAaNOBHIOBaYa 0O3BONSE iHiLilOBATU Pi3HOMaHITHI pagukanbHi
npouecu: noniMepusauito, NpULLEniEHHs, CTPYKTYPYBaHHSA Ta iHLLUi.

byno pocnigKeHo iHiUuinoBaHy 3 MOBEPXHi NpuensieHy noniMmepusauio  pisHUX
HEHacCM4YeHUX MOHOMEPIB: CTUPONY, aKpUIOHITpUNY, BiHINaueTaTy, GyTunmetakpupnary,
Ta X cymiwen. lMpouecn nonimepusauii NPOBOAUIUCL Y Pi3HMX CepenoBuLLLax: BOOHOMY,
opraHiyHoMy. KiHeTMka nonimepusauil MOHOMEpPIB Yy MNPUCYTHOCTI NepoKcMaoBaHOI
uenonosn  gocnigkysanacb  xXpomatorpadiyHO Ta  gunatomMeTpuyHo.  HasiBHICTb
NpULLLENAEHNX MOMNIMEPHUX TNaHLUIOMNB Ha MOBEPXHi LEennosu, nicna peTenbHOro
BUNYYEHHS HE3B's13aHMX 3 LIe0I030K0 roOMO- YK KOMoniMepiB, AoBoAUNAaCh 3a 4ONOMOIoH
HU3KM METOAIB, 30Kpema: enemMeHTHMM aHanisom, [Y-cnekTpockonielo, aHaniaom
TeMnepaTypHUX 3aneXHOCTEN PO3M IKLUEHHA 3pa3sKiB MaTepianis.

lMokaszaHo, WO B pe3ynbTaTi pagukanbHOl noniMepusadii  BiHIIBHUX MOHOMEPIB,
iHiLinoBaHOI iIMMOGINI3oBaHMM Ha MNOBEPXHi LEMONI03M OJironepoKCnaoM, AOCAraeTbecs
BMCOKMI CTYNiHb NPULLENSIeHHs aguTuBHUX nonimepis (>60 % mac.), Wo € BaXnuemMm s
ofepXaHHA KOMMO3UTIB 3 NOKpaLLEHHNMU ¢Di3NKO-MEXaHIY4HUMM BNAaCTUBOCTSIMU.
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®U3NKO-MEXAHUYECKMUE U INIEKTPUYECKUE CBOMCTBA NOJIMMEPHON
KOMMNO3nLUunn HA OCHOBE MNMOJIMITUNEHTEPE®TAJIATA U NOJIMKANIPOAMUAA

A.A. MNMasneHko, J1.M. MupoHosu4

Cymckuin rocygapcTBeHHbIN yHMBepcuTeT, yn. Pumckoro-Kopcakosa, 2, Cymbl, 40007
myronovych@ua.fm

lMpeonoxeHo wucnonb3oBaTb OTXOAbl 30HTUYHOM TKaHM B KayecTBe MOMMMEPHON
KOMNO3ULMK, MOMyYEeHHOW MnaBfeHneM npeaBapuTenbHO  U3MeSibYeHHbIX OTXOAOB
30HTMYHOW TKaHu B akcTpyaepe (YUl 63x32), nmetownum Tpu 30HbI oborpesa, NPUrogHOM
ANs ganbHenwero opMoBaHus.

Uenbto pgaHHoM paboTbl SBWMNOCH  UCCreaoBaHME  DU3MKO-MEXAHUYECKMX I
ANEKTPUYECKNX CBOWCTB MOSIMMEPHON KOMMO3ULUN Ha OCHOBE OTXOA0B 30HTUYHOW TKaHW
(MK3T).

lMpoBeneH TepmorpaBumeTpuyeckuin aHanmia (aepusatorpacd Q-1500 D, BeHrpus)
MK3T n paHo cpaBHeHue Tepmorpamm [1K3T, BTOpUYHBIX MNONUaTUNEHTepedTanaTta
(M3T®) wn nonukanpoamuga (IMA-6). YctaHoBneHo, u4to [MK3T wmeeT MeHbLIyIO
TEPMOCTOMKOCTb NO CPaBHEHUIO CO BTOpUYHbIMU AT u MNA-6.

OnpegeneHbl usnko-mexaHndeckme xapakrepuctukm MNMK3T. O6pasubl nonyvanu Ha
nuTbesoit MawuHe [M-2 npu TemnepaType pacnnasa 285 C. YCTaHOBMEHO, YTO
paspylwatowee HanpsbkeHne npu pactskeHun NMK3T (135.2 MlMa) HamHoro npesblwaeT
TakoBon nokasatenb ana MA (50 MIMa) n npakTnyeckn He OTAMYaAETCH OT BTOPUYHOIO
MN3Td (134.5 MIla), HO 3HAUUTENbHO BbIWE MO CPaBHEHU C KOMMO3ULMOHHBLIMU
mMatepvanamm Ha ocHoBe [13T® wn [3BI. XecTtkocTb NONMMEPHOW KOMMNO3ULMK
yMeHbLuaeTcsa no cpasHeHuto ¢ MNAT. MNMpeagen Tekyyectn npu pactskeHnn (120.3 Mra)
N MoAyrb YNpyroctu npu pactskeHun (2870 MIMa) Bbiwe aHanornyHbIX nokasarenemn ans
nepBuyHblX MIT® unu MA-6. OTHOCUTENbHOE YANWHEHWE MpPU pacTsKeHun 6-8%, 4To
npeBbllaeT TaKOBOW MokKasaTenb AN KOMMO3UUMOHHBLIX MaTepuarioB Ha OCHOBe
N3TP/M3BIM (1:4) — 2.6 %. YcraHoBneHo, 4yto [K3T no HekoTopbIM MoKasaTensm
ycTynaet TakoBblM AnA BTOpUYHbIX [MOT® un [MA-6, HO npeBbllaAeT MexaHu4eckune
nokasarenun onsa NonMMepHbIX KoMno3nuun, cogepxawmnx MIATO unun MA-6.

C Lenbto MCNONb30BaHWs nonMMepHon KOMMNo3mumm B KayecTBe
3NEKTPOM3ONALUMOHHOIO MaTepuana uccrnefoBaHbl anekTpudeckme csowctBa [MK3T.
Onpegenanu: OW3INEKTPUYECKYIO MNPOHMLLAEMOCTb (€), TaHreHC yrrna An3aneKTpUYeckux
notepb (tgd) npm vactote 50 Iy, yaenbHoe OOGBbEMHOE 3MEKTPUYECKOE COMPOTUBIEHME
(Rv) npu HanpspkeHun 100 B. [uanekTpuyeckne nccrnegoBaHna npoBoaunn Ha obpasuax
TonwwmHon 0.6-0.68 mMm. B pesynbTate nccnegoBaHuini yctaHoBrneHo, 4to tgd = 0.054 (onsa
MAT® n MNA cootBetcTBeHHO 0.008 1 0.06); Ry (1.71-10'*OM-cM) Gonblue aHaNorMyHoro
nokasatena ans [1A-6, HO wMeHble Ha nopsgok ans [OTY; guanekTpuyeckas
npoHuuaemocTb (82.5) B 4 pasa npesblwaeT € MA-6, HO B 1.7 pa3 meHbwe &€ [M3TO.
YctaHoBneHo, 4to MK3T MOXHO mMcnonb3oBaTb B U3OENUSX C 3NEKTPOU3ONALNOHHBIMU
CBOMCTBaMM.
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OXIDATIVE POLYMERIZATION OF DIPHENYLAMINE
S.Zh. Ozkan, A.V. Orlov, G.N. Bondarenko, G.P. Karpacheva

A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Science,
Leninskii prospect 29, 119991, Moscow, Russia
ozkan@ips.ac.ru

Chemical oxidative polymerization of diphenylamine (DPhA) in homogeneous media in
sulfur acid solution and in H,SO4 and tret-butanol mixture was investigated. It was shown
that oxidative hydrolysis and chain termination play the main role in homogeneous system.
The method of interfacial polymerization of DPhA was developed. In interfacial conditions
the monomer in nonionized form was dissolved in organic solvent, while the aqueous
phase contained the oxidant and the acid. The separation of acid and oxidant in an
aqueous phase permits the alteration of their nature and concentration while not affecting
the stability of the monomer present in an organic phase. The polymerization proceeds at
an interface. At the expense of separation of oxidant and reaction products the input of
oxidative hydrolysis decreased. It allows to increase polydiphenylamine (PDPhA)
molecular mass by a factor of four in compare to homogeneous process. The influence of
polymerization conditions such as reagents concentration, their relation, temperature and
reaction time on the yield and molecular mass characteristics of PDPhA was studied.

The conclusion about the chemical structure of DPA polymers was done on the basis of
IR-, UV Vis- and X-ray photoelectron spectroscopy methods data. It was shown that
polymer chain is formed due to C-C addition in para-phenyl position with respect to
nitrogen. As a result in PDPhA chemical structure diphenylene units are alternated with
amine groups. The oxidation degree was estimated to be quite low.

roe x>>y.

Mechanism of oxidative polymerization of DPhA was considered. The prominent role of
intermediate oxidation degree in reaction of polyrecombination was done on the basis of
investigation of polymerization kinetics peculiarities, structure and molecular mass of
reaction products.

Thermal stability of PDPhA was studied. It was shown that PDPhA exhibit high thermal
and thermooxidative stability. According to DSC and thermogravimetry data they start to
intensively decompose in inert atmosphere at 600-650°C and in air at 450°C. It was
estimated for doped polymer that dopant was eliminated during the heating.

On the basis of X-ray diffraction as well as electron microscopy data DPhA polymers
are amorphous independent by of polymerization method and have the loose globular
structure.
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INTERFACIAL POLYMERIZATION OF PHENOTHIAZINE
S.Zh. Ozkan ' A.V. Orlov ', M.Yu. Vagin 2, G.P. Karpacheva '

'A.V. Topchiev Institute of Petrochemical Synthesis, Russian Academy of Science,
Leninskii prospect 29, 119991, Moscow, Russia
ozkan@ips.ac.ru
2Chemistry Faculty, M.V. Lomonosov Moscow State University, 119992, Moscow, Russia

New heterocyclic phenothiazine (PhTA) polymers containing in it chemical structure
sulfur atom in parallel with nitrogen one which is included in common system of
polyconjugation were obtained by us firstly. PhTA polymers were prepared with the using
method of oxidative interfacial polymerization which was developed by us for aromatic
amines, for example diphenylamine [1]. In interfacial process reagents — monomer and
oxidant are separated in two unmiscible phases: monomer (insoluble in water solution of
acids) in non-ionized form is in organic solvent media and oxidant in aqueous phase. Thus
the polymer growth is carried out onto interface. The effect of polymerization conditions
(reaction time, temperature, reagents concentration) on the properties of
polyphenothiazine (PPhTA) was studied.

Chemical structure of PPhTA was done with IR-, UV-, NMR- and X-ray photoelectron
spectroscopy methods. It was shown that polymer chain is formed due to C-C addition in
para-phenyl position with respect to nitrogen.

e S

The low degree of oxidation is representative for PPhTA, quinodiimine group content is
not in ezcess of 17 %.

Supermolecular structure of PPhTA was studied. PhTA polymers was estimated to offer
high thermostability. The intensive processes of decomposition in air are started at 590°C.
Electro-chemical system based on electrodes with thin liquid film of solution of PPhTA in
organic solvent allows to investigate the thermodynamics of interfacial ion transfer [2] and
to study protein extraction into organic phase due to reversal micelles formation [3].

This Work has been done with financial support of Fundamental Research Program of
Department of Chemistry and Material Science RAS Ne 4,

1. A.V. Orlov, S.Zh. Ozkan, G.N. Bondarenko, G.P. Karpacheva, Polym. Sci. B, 2006, 48, 5.
2. AA. Karyakin, M.Yu. Vagin, S.Zh. Ozkan, G.P. Karpachova, J.Phys.Chem. B, 2004, 108, 11591.
3. M. Vagin, S. Trashin, S. Ozkan, G. Karpachova, A. Karyakin, J.Electroanal. Chem., 2005, 584, 110.
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BMNJUB BMICTY KOMMOHEHTIB MACTUIIbHOI KOMMNO3MLUIi HA OCHOBI
PINAKOBOI OJIUBU HA 3HOLLYBAHHA METANIYHUX NOBEPXOHb

J1.A. Migak, O.B. KysuiivH

MpukapnaTCbkuii HauioHanbHUIM yHiBepcuTeT iMeHi Bacuns CtedaHuka,
Byn. LesyeHka, 57, m. IBaHO-PpaHkiBCbK, 76025, YKpaiHa

MeTa gocnigXeHHsa nonsrana B TOMYy, Wo0M 3HaNTK 3aneXHiCTb 3HOLLYBaHHS NOBEPXHi
cTani Bif B3aEMHOro BMAMBY KOMMOHEHTIB XiMiYHO-MOoAMdiKOBaHOT pinakoBoOi onmnBu.

[na gocnigXeHHs 3HOLWYBaHHA MeTaniyHUX NOBEPXOHb BUKOPUCTANWU pinakoBy OfivBY,
MacCTUIbHI KOMNO3MLiI HA OCHOBI CyNnbdigoBaHOI PiNakoBOi ONMBU, WO MICTATb NpUcagkn
yHiBepcanbHOI Aii, BMIiCT $KuUX (%) MOXHa 3MiHIOBATK 3anexHo Bi4 NPU3HAYEeHHSA
komnoauuii: cipka 1-25%, audenintiocedoBuHa (OAPTM) 0,1-3,2%, TpudeHindocdiH
(TdD) 0,1-1,7%, 6ensoTpuason (bTA) 0,1-1,7%.

[na nnaHyBaHHS €KCMEpUMEHTY BUKOPUCTOBYBaNM LEHTpanbHUA KOMMO3ULIMHUI
poToTabernbHU NfaH gpyroro nNopsaky Ang YOoTUPbOX (PaKTOPIB: MACOBOrO BMICTY CipKu
(S) (X1), BmicTy gudeHintiocevoBuHn (OAPTM) (Xz), BMicTy TpudeHindocdiny (TOD) (Xs),
BMicTy BeH3oTpunaszony (BTA) (Xs). B akocTi doyHKUii BiAryky Y4 BubpaHun giametp nnsamu
3Hocy (MM) (ans napwu ctanb WX-15-ctans WX-15). Mogenb ekcnepMMeHTy — NoniHOM 2-
ro nopsgky. Nnotesdy Npo 3Ha4yLicTb KoediuieHTiB Moaeni nepesipsnu 3a A0NOMOror
kputepito CTbloeHTa, agekBaTHICTb Modeni Ha piBHI AMcnepcii BiAHOBMEHHS 3 PiBHEM
3HauvywocTi a=0,05 nepeBipsanu 3a gonomoroto kputepis diwepa.

[Micna peanisauil nnaHy ekcnepMMeHTy Ta CTaTUCTUYHOIO aHanidy oTpMMaHo ajekBaTHe
PIBHAHHSA B KOAOBMWX BENMYUHAX (PaKTopIB y BUrNAAI:

Y,=0,674-0,026X;—0,026X5+0,053X4+0,06X1X,—0,04X;X4+0,0798X5X,—0,038X,X,—0,049X,%+0,02X, (1)

AHani3 ogep)xaHux piBHAHb 3a AOMNOMOrOK iHBApiaHTIB O3HAYeHHs UeHTpy dirypu Ta
BMAOY MOBEpPXHi MOKasas, WO ANs AiaMeTpy NAgMu 3HOCY 3anexHocTi yHKUIT BiAryky Big
TPbOX (pakTopiB Mpu (PIKCOBAHOMY 3HA4YeHHi 4eTBepToro akTtopa MakwTb BUMMA4
ABOMOPOXHUHHKUX rinepboroigis.

BcTtaHoBneHo, WO MiHiManbHi 3HaYeHHsA AdiaMeTpy MAsMu 3HOCY CMOCTepiralTbCs npu
HU3bKOMY BMICTi Cipku (1-2%), a Takox npu Ti BACOKOMY BMICTi Ta HU3bkomy Bmicti AOTM.
®yHKuia BiArykKy He 3anexuTtb Big daktopa Xz npyu C(APTM)>1% i HU3bKOMY BMICTI Cipku
Ta npn C(OPTM)<1% i Bucokomy BMiICTi Cipku. [Mpn BUCOKMX 3HaYeHHAX BMmicTy OOTM
(>2%) Ta cipku (>6%) giameTp nnsMu 3HOCY BiA4 pakTopa X; He 3anexuTb. MiHimanbHi
3Ha4YeHHA (PYHKLUIT BiAryKy XxapakTepHi Ans KOMNo3uuin 3 HU3bkum BMicTom BTA i BUCOKMM
BMmicToM TdPD abo, HaBnaku, 3 HU3bkMM BMicToM TdP i Bucokum BmicTom BTA.
MakcumanbHi 3Ha4YeHHsa giaMeTpy MNsMU 3HOCY XapakTepHi npu Hu3bkomy BMICTi BTA i
TO®. BecraHoBneHa BigcyTHICTb Bnnuey TPD Ha piameTp nnamm 3Hocy npu BmicTi BTA
0,7%.
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3ANEXHICTb NOKA3HUKIB ®I3UKO-MEXAHIYHUX BNACTUBOCTEN
KOMIMO3UTHOIO MATEPIAJITY HA OCHOBI NMONITETPA®TOPETUIIEHY BI
NMAPAMETPIB PO3MnoAlny BYIrMeEUEBUX BOJTIOKOH

J1.B. Baswk, J1.4. Minak

MpukapnaTCbkuii HaLioHanbLHUIM yHIBEpCUTET iMeHi Bacuns CtedaHuka
Byn. LesyeHka 57, m. IBaHO-®PpaHkiBCbK, 76000

BriactnBoCTi ByrnewueBnx BONIOKOH BaraTto B YOMY 3anexaTb Bif KONMBaHHSA napameTpis
TEXHOSOrYHOro npouecy i BiApi3HATLCA ANS Pi3HUX NapTin OOHIET MapKn SK 3a cepeHim
NoKasHMKOM, Tak i 3a gucnepcieto. Tomy meTta gaHoi poboTn nondrana B TOMY, LWOOU
BCTAHOBUTWN 3areXHiCTb MOKa3HWUKIB (Pi3nKO-MeXaHiYHUX BIIaCTUBOCTEN KOMMO3UTHOIO
MaTtepiany Ha ocHoBi nonitetpadptopetuneny (MTPE) Big napameTtpiB 06’€MHOro
(MacoBoOro) TeopeTUYHOro Po3noginy ByrrneueBmuX BOSTOKOH.

Hocnigkysanu  kapOoHi3oBaHi  Byrneuesi BOMOKHA, ski  6ynu  oTpumaHi 3
rigpaTuentonosHol TKaHuHW. B aKkocTi noniMepHOro nopoLwky BukopuctosyBann [TOE
~pTOpnoH-4”". Komnosuuia cknaganacs 3 20% nNOpPOLWKy ByrneueBoro BorokHa Ta 80%
nopowky nonimepy. [Ons nogpibHEHHA  BOMOKHUCTUX  BYrfeueBux mMatepianis
BMKOPWUCTOBYBanNun mogudikosaHy mosnoTkoBy apobapky KOY-2,0 ,YkpaiHka” Ta opobapky 3
weugkoobeptoBumMm nogosumn  pobounmmmn opraHamm MPT1-1 npn 700006./xB. [Ons
BUpILLEHHA 3aBOaHHS MiHIMHOro aHanisy BUXigHUX i gpobneHnx BonokoH 6e3 abo pa3om 3
noniMepHUMM YacTUHKaMn BUKOPUCTOBYBanu aBTOMATUYHUIN aHanizatop BigobpaxeHb
Mikpoob’ekTiB “MopdokBaHT” i3 obuncnioBanbHo MawwuHoto EC-5060. Posnoginu 3a
AOBXMHaMW BOJIOKHUCTUX HaroBHIOBa4iB Yy MoniMepax ycepeaHITbCA TeOPeTUYHUMN
3akoHamn Bewnbynna i ramma—posnoginoMm. MiyHiCTb npu  po3Tary Ta BiAHOCHE
MOAOBXEHHA NpW PO3pYBI  JOChigKyBanu Ha 3paskax Yy BUrMagi Kineub (BTYNOK)
piametpamu 50x40 i Bucotoro 10MM Ha MawwuHi ,|HCTPOH” i3 LWUBWAKICTIO pyXy MOB3yHa
0,25cm/xB. 3a TOCT 11262—-80; nutomy B’sI3KiCTb Npw yaapi gocnigkysana Ha konpi Kacta
Ha 3paskax y Burnsgi nanbuis giametpom 10Mm i gosxuHoo 70mm 3a TOCT 4647-80.
Hocnigxennsa nposoannu npu 296+1K i BigHOCHIN BonorocTi 65+2%

BcTtaHoBneHo, WO nNoCnigoBHICTE BBEAEHHSA BOSIOKOH Y MNosiiMep CyTTEBO BMNAMBAE Ha
napamMeTpu po3noainy BOSIOKOH i, OTXe, Ha 3anexXHiCcTb (PidnKo-MexaHiYHUX BnacTuBoCTEN
Bif, nmapameTpiB ob’emHoro (macosoro) poanoginy. lNpun BeBegeHHi B [TOE kopoTkmx
BOJIOKOH, SKi MalTb ramMMa—po3noAin, B MNpoueci 3MilyBaHHS MILHICTb Npu po3TAry i
yAapHa B’a3KiCTb 6inblio0 Mipolo 3anexatb Big po3MipHOro napameTpy poanoginy, a
BiHOCHE MOAOBXEHHS MNpW pOo3puBI — TifbKW Bi4 OAHOro po3mipHOro napametpy. 3i
30iNbLIEHHSIM 3HA4YEHHSA MILHOCTI MpY PO3TAry 3anexHicTb Bi 4BOX NapameTpiB po3noainy
3pocTae. Npn BBEAEHHI AOBIrMX BOSIOKOH, sIKi MalOTb HOpMarbHUIA po3noain, i nepexoai ix
[0 ramma—po3noginy B npoueci 3amiwyBaHHsa 3 NMTOE BCi MexaHiyHi NoKa3HUKK 3anexaTtb
BiZl ABOX NapamMeTpiB po3noginy.
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BMJnB B-AUNKETOHATIB TPUBAJIEHTHUX METAIIB HA
CTPYKTYPYBAHHSA NIHINHUX MONIYPETAHIB

t0.B. CkakyH, H.B. Kosak,

}0.M. Hisenbcbkui|

IHCTUTYT Ximii BUCokomonekynapHux cnonyk HAH Ykpainu, 02160, m. Knis, Xapkiscbke woce, 48
skakun-ixvs@ukr.net

MeToto aaHoi poboTtn Gyno AoChimKeHHA BNAMBY B-OAUKETOHATIB TPMBANEHTHUX METarniB Ha
CTPYKTYpPYBaHHSA NiHiMHMX noniypetadis (JIMY).

2 MKM 3

Puc. 1. OnTnyHi mikposHimkm NIMY, oTpumaHux
Y MPUCYTHOCTi AUXIIOpMETaHy:
1—1NnNy-0; 2— NNy-Co; 3 - NNYy-Euf.

PeakuiiHum cdopmysaHHAM ogepxaHi JIMY Ha
OCHOBI MakpogiizouiaHaTy Ta OieTUNEHTTIMKOII Y
CniBBigHOLIEHHI 1:1 i3 pPO34nHY y
MeTuneHxnopugi, mogudikosaHi 1 % wmac. -
OWKeToHaTaMn  MeTanis:  aueTunaleToHaToM
kKobanbTy (1, TpeT-6yTnn-cropnponin-2,4-
pioHatom esponito (Ill) Ta 6eametanbHun JIMY [1].

3rigHO faHUX PeHTreHOCTPYKTYPHOro aHanisy y
maTtpuui metanosmicHoro JIMY  dopmyroTbea
KpucTaniyHi obnacTi [2]. Po3mip Takux obnacten,
3b6aravyeHnx KoopauHauiiHUM  MoaudikaTopomMm,
3rigHO ONTMYHOI MiKpOCKoNii cknagae

50—-100 mkm gns JIMY—Co (pnc. 1 — 2) i 10-20
mkm anga Ny—Eutf (puc. 1 - 3).

1. CTpyKTypyBaHHS NomniypeTaHis, WO MICTAT KOOPAMNHALiNHI
cnonykn wmetanie / K.M. Hisenbcbknin, H.B.CkakyH,
€.B.J1obko, H.B. Kosak // MonimepHuin >xxypHan. — 2007. —
T.30, Ne 2. —C.113-118.

2. CkakyH 1O.B., Wrtomnens B.l., Hizenbcbkun KO.M. Bnnus
MeTanoBMiCHUX  MoAMIKaTOpiB  Ha  CTPYKTYpYBaHHS
niHivHux noniypetaHis // Xl ykpaiHcbka KoHdepeHUis 3
BMCOKOMONEKYNAPHUX  cnonyk. Teanm  pgonosigen. —
OHinponeTtpoBcbk. — 2007. — C. 186.
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®OPMYBAHHSA HEOPTAHIYHOI MIKPO®A3U B NMIHINHUX NMONMIYPETAHAX,
MOAUNDIKOBAHUX ETUNALIETOALIETATOM Mifl (11)

CkakyH F0.B., Kosak H.B., Hizenscbkuit K0.M |

[HCTUTYT Ximii BuUCokomonekynsapHux cnonyk HAH Ykpaitun, 02160, m. KuiB, XapkiBcbke Lwoce, 48
skakun-ixvs@ukr.net

MeTtolo paHoi pobotu Oyno pgocnigkeHHs BnAuBYy eTunauetoauetaty Migi (Il) Ha
CTPYKTYpPYBaHHSA NiHiMHMX noniypeTtaHis (JIMY).

O6’ektamun gocnigxeHb 6ynu Bubpadi JIMY Ha ocHosi noninponinexrnikons (MMr-1000),
Tonyinengiisouianaty (TAl) i 1,4-6ytaHgiony (1,4-B[1), cuHTe3oBaHi y nNpucyTHOCTI Ta y
BiacyTHocTi 1 % mac. Cu(eacac)z 3 pi3HMM CMiBBIAHOLLEHHSIM BiANpaBHUX KOMMOHEHTIB

(Mnr:Takt,4-64 = 1:3:2 — (JINYy-1), 1:4:3 — (J1NY-
2), 1:5:4 — (J1INY-3)) i3 po3uunHy y 1,4-AiokcaHi.

Lle pano 3mory peakuiiHuMm OpMYyBaHHAM
ogepxatu JIMY i3 pisHAM BMICTOM XXOPCTKUX
6nokiB (XKB): JIMY—1 mictute 31 % mac. XBb,
nmny-2 wmictnte 35 % mac. Xb Tta JIMNY-3
MicTuTb 40 % mac. XXb [1].

Ak nokasanu  OOCHIMXKEHHHA, ofepXaHi
MoaundikoBaHi MaTpuli € aMOpHUMK, MICTATb
OpraHiYHi i MeTanoBMIiCHI MiKpOreTeporeHHoOCTi
Ta MatloTb rpagieHTHy Gynosy.
CnocTtepiraetbCs  BUAINEHHA  KpUCTanivyHol
dasn Ha Mexi po3noginy mogudikosanum JIIY
— TedprioHoBa nignoxka (puc. 1 -1, 2, 3).

3rigHo AaHux ONTUYHOT MIKpOCKOMil po3mip
TakMx KpucTaniyHux Mikpo-obnacrten cknagae
BiA 5 A0 20 MKM i € TUM MEHLUNM, YuM BinbLua
YyacTka xopcTkoro 6roky y Y (puc. 1 - 3).

1. MixxmonekynsipHa B3aemogia etunaueroaueTarty migi 3
niHinHMMKY noniypetaHamn / KO.M. Hisenbcbkun, HO.B.
CkakyH, H.B. Kosak, B.l. LUtomnens // Monimep. XypH. —
2006.—T. 28, Ne 4. — C. 308-313.

50 MKm 3

Puc. 1. OnTuyHi mikposHiMku JIMY, oTpumMaHunx y
npucyTHocTi 1,4-giokcany: 1 — JIMNY—-1-Cu; 2 —
JINy—2—-Cu; 3-NNy-3-Cu
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3AXUCT NONIMEPHUX KOMMO3ULUIMHUX MATEPIATNIB BIf BIONOLIKOMKEHb
LBINEBUMU TPUBAMU

O.B. NpuropeHko, B.J1. ABpameHko

HauioHanbHWn TeXHIYHUI YHIBEpCUTET “XapKiBCbKMIA NONITEXHIMHUA IHCTUTYT”,
61002, m. Xapkis-2, Byn. ®pyHse, 21
grigorenko@kpi.kharkov.ua

Mpn BUKOPUCTaHHI MOMNIMEPHMX KOMMO3ULINHUX Matepianisa BUHUKAE npobrema ix
3axucty Big 6Giokoposii. [MonimepHa wmMaTpuus Moxe niggasatucb BionoriyHoMy
MOLLKOL)KEHHIO Nepll 3a Bce MikpoopraHiamamu i usinesumn rpubamun. LiBinesi rpntu
MalTb YHIKanbHUN bepMeHTaTUBHUIA anapaTt, TOMY BOHM MOXYTb 3pyMHYBaTh NPakTU4HO
BCi OpraHiyHi Tina, Ha aKi nonagyTb IX Cropw.

OCHOBHMM CMNOCOBOM 3axMCTy NOSTIMEPHMX KOMMNO3ULIMHUX MaTepianiB Big 6ioKoposii €
BBEAEHHS [0 1X cknagy pisHux GioumaHux OoAaHoK (aHTucenTuki). Mpy ubOMYy BUHUKAE
npobriema piBHOMIPHOrO po3noainy Ao4aHOK B Maci koMmnoaudii. Bupiwmtn uo npobnemy
MOXHa BBeAEeHHSM B MoOniMepHi maTepianu HanoBHBaya 3 agcopboBaHUMM Ha KMOro
NoBEpPXHi aHTUCenTuKoM. B gaHin poboTi JocnigKyBaBCs CUHTETUYMHUM antoMocusikar -
yeonit Tmuny NaA 3  HaHeCeHMM  Ha  WMOr0  MOBEPXHIO  AHTUCENTUKOM
(ankingumeTunbeH3unammMmoHin - xnopua). Ana  moaudikauii noBepxHi  HanoBHHOBaYa
agcopbuito aHTUCenTMKa NPOBOAMIN 3 BOQHOINO PO34MHY NONiBiHINOBOro cnupTty. MexaHiam
agcopbuinHoi B3aemMogii Leonity 3 aHTUCENTUKOM OCHOBaHUA Ha iOHHOMY OOMiHi.

CH;, CH;

| . | ,
(CnH2n+1_1|\I_CH2_C6H5) Cl + NaA —> NaCl + (CnH2n +1—I|\I—CH2—C6H5) A
CH, CH,

HasiBHICTb Ha MOBEpPXHi 4acTOK LeONiTy NMiBKA MOSIBIHINOBOro CNMpTy AO03BOMSAE, SK
30inbwnTN agcopbuito aHTUCENTMKA 3a PaxyHOK MiKMONEKYNAPHUX B3aeMOAiN, Tak i
MiLHILIe 3aKpinUTW MONEKYynu aHTUCENTMKa Ha MOBEPXHi HanoBHIOBaya, WO 3abeanevye
NPONOHIroBaHy Aito ankinaumeTundeH3nnaMmmoHin xnopuay B NoNiMepHi KOMMNO3uLii.

OTpMMaHMn TakMM YMHOM HarMoOBHIOBA4Y 3 aHTUCENTUYHMMMK BRacTMBOCTAMU OyB
BBEOEHUA Yy KOMMO3WLiI Ha OCHOBI Pi3HUX MOMIMEPHUX MaTpuub (TEPMOMMACTUYHUX i
TEePMOpPEaKTUBHUX).

MpMOBOCTINKICTL KOMMO3UUi BU3Ha4Yanu 3a crtangaptHow Metoaukow (TOCT 9.049
“Matepianu nonimepHi i ix kKomnoHeHTU. MeToan nabopaTtopHMx BUNpPobyBaHb Ha CTiMKICTb
Ao aii usinesux rpubis, metogom A i B”). BusHadeHHs rpmBOCTINKOCTI 3paskiB nnactmac
nokasano, Lo HanbinbL CTiMKMMK A0 Ail NNiCHABMX rpmbiB BUSIBUNUCH 3pasku, aki manu y
CBOEMY CKflafi HanoBHOBaY 3 agcopboBaHNUM Ha MOro NOBEPXHI aHTUCEMTUKOM.
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PO3POBKA TEPMOYYTIIMBOIO MATEPIAJTY HA OCHOBI ®EHOIJI-
®OPMANBAENNAHUX cMmon and BUrotoBJIEHHA OPCETHUX ®OPM 3A
CXEMOIO "KOMITIOTEP — APYKAPCbKA ®OPMA”

|.B. CemeHtok', P.A. Myciin®

'BAT “YkpaiHcbkuit HOI nonirpadiyHoi npommcnosocTi”
®BinaineHHs disnKko-ximii roproumx konanuH IHCTUTYTY di3nKo-OpraHiuHoi XiMmii | Byrneximi
iM. JT.M.JlutBnHeHnka HAH Ykpainn, Byn. HaykoBa 3a, 79053, JlbBiB, YkpaiHa,
rostyslav_musiy@ukr.net

TpaguuinHi - oToHabipHi anapatn, ki 3apekomeHayBanu cebe sgK HagiHe |
nporHo3oBaHe obriagHaHHSA, MopanbHO 3acTapinu. [osroTpuBanui LUK BUPOOHMUTBA
NNacTUH i PecypCoOEMHICTb € BY3bKMM MiCLEM B TEXHOSOriYHiM naHui nignpuemMcrsa.
CgiToBa TeHOeHUia B ranysi gonedaTtHol MiArOTOBKM [OEMOHCTPYE, WO BigMoOBa Bif
aHanorosux npouecis npu BuBOAI (POPM Ha KOPUCTb TEXHOMOrT MPSMOro BUBOAY
"koMm'loTep — Apykapcbka cpopma” (Computer—to—Plate (CTP) He gaHb mogi, a o6’ekTuBHa
HeobXigHICTb.

Ona npurotyBaHHs TEPMOYYTIIMBUX KOMMO3ULUIM Ta MOXIMMBOCTI 1X MOPIBHAHHA 3a
PYHKUIOHANbHMMMN NOKa3HMKaMU BUKOHAHO PO3PaxyHKM BMICTY MIrMEHTY B YOTUPbOX
ofepXKaHmx MirMEeHTHUX CUCTeEMax - caxa Ta Ppi3Hi 3B’A3ytodi: nonisBiHiNGyTMpansb,
GakenitoBun nak, metunmeTakpunart 354 Kk, noniBiHiNoOBMIA CNUPT.

lMpoBeaeHo eKkcnepumeHTanbHi OOCTIOKEHHS npouecy aucnepryBaHHs
TEPMOMOTNINHAYOro MIrMeHTy B AaHUX cUcTeMax Ons BM3HAYEHHS 1X PYyHKUiOHANbHMX
MOKa3HWKIB B TEPMOYYTNMBUX LWapax. [ocnifXeHo KIHETUKY AMCNepryBaHHA CUCTEM Mpu
NOCTINHIN KINbKOCTI NirMeHTy. BUroToBNEeHO TEPMOYYTIIMBY KOMMO3ULLiII0 HA OCHOBI CaXXeBol
nactn 3 coeHosn-copmanbaerigHo CMONOK ANS ogep)KaHHS ohceTHUX hOpPM 3a CXEMOLO
"kKoMM’lOTEp — Apykapcbka dopma’. [JocnigpkeHo BNAMB CHIBBIOHOLWEHHSA MoniMep—
PO3YMHHMK Ha BeNMYMHY B’A3KOCTi Komnoauuii. NpoBeaeHo o6pobKy TepmouvyTrvBOro
lapy, HaHeCEeHOro Ha arstoMiHieBY MMNACTUHY 3 CUMIKOHOBUM MOKPUTTAM, MPU  Pi3HUX
Temneparypax.

B pesynbTaTi npoBedeHUX OOCAiMKeHb BCTAHOBMEHA MPUMHUMMNOBA MOXIUBICTb
CTBOPEHHA MaTepianis 3 NiABULLEHOK YyTNMBICTIO 4O BUMPOMIHIOBaAHHA nasepiB B [4-
AdianasoHi, npugaTtHux Ans (opmyBaHHA 300paXkeHHA Ha nedvaTtHin ¢opMi 3a CXEMOK
"KoMM’IoTEep — ApyKapcbka opma”.
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TEKCTYPHI BJIACTUBOCTI NOJIICUNTOKCAHIB, OTPUMAHUX 30J1b-T'Eflb
METOOOM B YMOBAX KUCJIOTHOIO KATAI3Y

O.B. KpaBeup, B.A. Csigepcbkui

HauioHanbHUin TEXHIYHUIM yHiIBepcuTeT YKpaiHn «KNIBCbKUI NOSIITEXHIYHUIA iIHCTUTYT»,
03056, KuiB, np-T. NMepemorun, 37
kpi-kravec@ukr.net

CwvHTe3 npoBogunu B ymoBax KMcnotHoro katanisdy (pH=2, HCI) 3 BuxigHnx peareHTiB:
npoMmucnoBun etuncunikat-40; Po3yYMHHMKM — aueTOH, i30MPOoNnaHomn, eTUNLENOo30MbLB;
XiMiYHI  perynatopu CTPYKTYPOYTBOPEHHA — AuMeTunaueTtamia, aumetundpmamii,
dopmamiz

3 OoTpUMaHux eKcnepuMeHTanbHUX [aHux chigye, WO TEeKCTYpHi BAacTMBOCTI
KpEMHEe3eMHUX KceporeniB 3anexuTb Big YMOB OTPUMMAaHHS BigNOBIAHWX reniB Ha ctagii
rigponidy ertuncunikaty, B BYaCHOCTI, Bi4 NapamMeTpiB CUHTE3y: npupoda peakuinHoro
cepenosuvia Ta 4o6aBOK.

Tak cymapHun o6’em nop (VZ,CMS/F) Kceporesnis OTpUMaHMX B YMOBaX KWUCIOTHOMO
Katanizy 3MeHLYETbCA B psady PO34MHHMKIB aueToH (20,4) > i3onponaHon (2,04) >
eTunuenosonss (1,8). B 3anexHocTi Big npupoan AobaBkM Lein NOKasHUK 3MIHIOETBCS NO-
pisHoMy. B psgy Aob6aBoOK BiH 3MEHLUYETbLCA HACTYNHUM YMHOM (O4aHHi ANA aueToHy):
dopmamig (3,6) > aumetundopmamia (2,06) > agumetunauetamig (1,6). Ona
isonpanaHony: gopmamig (3,13) > aumeTtundopmamia (1,33) > aumetnnauetamig (1,13).
Ana etunuenosoneBy: dopmamia (2,9) > aumeTtundopmamia (2,3) > gumeTunavetamia
(1,6).

BenuynHa nutomoi noBepxHi (Spr, M2/I') 3 30iNbLUEHHST JOBXMHM MOJSIEKYNN PO34YMHHMKA
30iNbLIYETLCA | PO3TALLOBYETLCA B psifly PO3YMHHUKIB HACTYMNHMM YMHOM: aueToH (157,0) <
isonponaHon (287,4) < etunuenosonss (510,6). JoaaBaHHA dhopmamigy 36inbLiye nutomy
NnoBepxH 2-3 pasn B 3anexHOCTi Big4 opraHiyHoro cepegoBuwa. A AodaBaHHS
aumMeTunaueTamigy 3MeHLWye NnMToMy noBepxHio. [Jobasku 3a BNMBOM AaHUN MOKa3HMK
pO3TaAlLOBYOTbCA  HACTYMHMM  4YuMHOM:  bopmamia >  gumetundopmamia >
Aanmetunauetamia. o ctocyetbes cepenHboro giametpy nop (dep, HM), TO Lier NOKa3HMK
3pocTa€e 3 pPOCTOM MOJSEeKynuM po3dmHHuKa: auetoH (1,1) > isonponanon (1,2) >
eTunuenosonss (2,5). A gogaBaHHA [00aBOK Lier MOKa3HUK 3MEHLUYE.

1. Xumuny H.H., 3Barnneckasa H0.B., XKykos A.H., Ycbsapos O.. 3onb-renb CMHTE3 ANCNEPCHBIX HAHOYaCTUL,
SiO, B npucyTtcTBum opraHmdecknx amuHoB // XKIMX.-2003.- Ne6.- C.904-908.
2. 'per C, CuHr K. Agcopbums, yaenbHas NOBEPXHOCTb, NOPUCTOCTb. - M.: Mup, 1970. -407c.
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SYNTHESIS OF CATIONIC POLYELECTROLYTES CONTAINING POLY(ETHYLENE
OXIDE) CHAINS BY AQUEOUS ATRP

T. Krivorotova, A. Vareikis, R. Makuska

Department of Polymer Chemistry, Vilnius University, Naugarduko 24,
LT-03225 Vilnius, Lithuania
tania.krivorot@rambler.ru

Polyelectrolytes find application in many different fields due to their ability to absorb at
solid/liquid interfaces, modify surface properties and the interactions between particles and
their environment. They have been used in a wide range of technologies, including
adhesion, lubrication, biocompatibili- zation, stabilization, and controlled flocculation of
colloidal dispersions [1, 2].

Atom transfer radical polymerization (ATRP) is one of the leading controlled/ living
radical polymerization techniques, which allows for the formation of polymers with
controlled molecular weight and well-defined architecture.

A series of cationic block copolymers containing blocks of poly(ethylene oxide) and
poly(methacryloxyethyl trimethyl ammonium chloride) (METAC) have been synthesized
(Figure 1). Synthesis route resembled to that of Armes’s group [3] except that several
ligands (bpy, HMTETA, MesTREN) were used in order to provide optimal conditions of the
reaction. Kinetics of METAC polymerization was studied in detail periodically recording 'H
NMR spectra of the reaction mixture in situ. Consumption of the monomer was calculated
referring to the ratio of the signals at 5.56 and 6.00 ppm attributed to the protons of vinyl
methylene to the signal at 3.10 ppm attributed to the protons in -N(CHzs); group of METAC
which served as an internal standard.
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Figure 2. Reaction scheme for the synthesis of

Figure 1. Reaction scheme for the synthesis of
au l ¥ ! cationic brush diblock copolymers

cationic block copolymers

Cationic brush diblock copolymers were synthesized by random copolymerization of (2-
bromopropionyl)oxyethyl acrylate with METAC in aqueous solution and successive grafting
of poly(ethylene oxide) monomethyl ether metacrylate (PEGMEMA) by aqueous ATRP
(Figure 2). Composition of the resulting cationic brush copolymers was determined by 'H
NMR specitra.

1. P. M. Claesson, A. Dedinaite, O. J. Rojas, Adv. Colloid. Interface Sci., 104 (2003), p.53
2. S.Y. Park, R. F. Bruinsma, W. M. Gelbart, Europhys. Lett., 46 (1999), p. 454.
3. Y.Li, S. Armes, X. Jin, S. Zhu, Macromolecules, 36 (2003) p. 8268
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EHEPIO3BEPIFAKOYI FEPMETU3YO4YI KOMMNO3ULIi HA OCHOBI
KPEMHIAOPTIHIYHUX CMONYK

[.B. Makcumiok, A.MN. MigHe6ecHunin, H.B. XXykoBcbka, A.B. BacbkoBCbKuUI

[epxaBHuin HaykoBo-gocnigHui iHCTUTYT “Enactuk”’, m. Knie, 02090, Byn. lNpa3sbka, 5,
elastic@itpark.com.ua

"epmeTn3yoya KOMNo3uuia CTBOpeHa 3 METOK eKOHOMIT Ta 36epexXeHHs1 eHepreTUYHNX
BTpaT nif 4Yac npoBefeHHS TEeXHOSoriYHMX npouecis Ta 3abe3nevyeHHs repMeTUYHOCTI
Oyaisens.

B pesynbTaTi npoBeaeHmx pobiT 6yna po3pobrneHa KoMMNo3uLuisi, Ha OCHOBI BiTYM3HAHNX
KPEMHINOpraHiYyHUX  CMOMyK, SKa XapakTepusyeTbCs  [OBroTpMBanuUM  TEPMIHOM
npugaTHoOCTi. 3acTtocyBaHHs Takoi KOMMNO3uuii [03BOMSE NIABULLMTU  OOBrOBIYHICTb
KOHCTPYKLIN Ta 3HN3UTK eKcnryaTauinHi BuTpaTtu.

BeegeHHA 0O cknagy KoOMMosuuii chneuianbHOro KpemHiopraHiyHoro gogartky, KW
BUrOTOBIEHO Ha 6asi NoniMeTMNCUNOKCaHOBOI pPigVHKW, OO3BONSAE OO4EPXKYBaATWU ByNKaHi3aT
XOMNOAHOro TBEPAiHHA 3 3adaHuMMu  3a3fanerigb  enacTMy4HUMKM  Ta  NNacTUYHUMU
BNaCTUBOCTSIMW.

LliHHnMKn BnactmBoctsiMM iX € Te, WO BOHW He noTpebyloTb eHeproBuTpaT npu
BynkaHizauii. Y ByrnkaHi3oBaHOMYy BWUrnsdi npeacraBnAwTe cobow  rymonogidHum
MaTepian, Wwo yTBOPHETbCA 3a 1-83 roguMHu npu KiMHaATHIN TemnepaTtypi i 3abesnevye
HafiHe KpinneHHs Ta ywinbHeHHsa BMpoOiB i3 meTany, Aepesa Ta iHWKUX maTepianis.

KpeMHinopraHiyHi KOMNo3uuii SK Hankpalle BiAMOBiAalOTb KOMMMEKCY BUMMOTr OO
YLWINBbHIOKYMX MaTepianiB, BOHW MalTb BUCOKI €nacTUYHi Ta OieNneKTpuYHi NMOKasHUKK Y
LUMPOKOMY Aiana3oHi Temnepatyp Big MiHyc 60 go nntoc 250 °C, cBITNO- Ta O30HOCTIMNKI,
MatoTb NiABULLIEHY CTINKICTb 40 Bibpauii, HETOKCUYHI Ta BiOIHEPTHI.

3acTocyBaHHA  YLiNbHIOKYOro Martepiany 3abe3neuntb 306epexeHHa Tenna B
OyaiBenbHMX crnopygax Ta 3HU3WUTb EHEpProBUTPaTM Ha pPEMOHT Ta BUrOTOBMEHHS
TpaHcnopTHMX 3acobiB, ByaiBenbHUX MaTepianis, cnopya Pi3HOro NPU3HaAYeHHS.
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NMPOrHO3YBAHHSA BNIACTUBOCTEN MONIMEPHUX KIEMOBUX KOMMO3ULIW

H.M. €spoknmenko, T.B. Maepuntok, FO.C. PesHik, KO.J1. NaH4yeHKo

YKkpalHCbKunin AepXaBHUA XiMIKO-TEXHOMOMYHUIA yHIBEpCUTET
49005 m.OHinponeTpoBcbk, np.larapiHa 8, Ten: 67-23-80
elastomer2008@rambler.ru

Pe3ynbTtatv aHanisy B3aeMO3B’SI3Ky CKNag-CTPYKTypa-BNacTMBOCTI  OTPUMaHO 3
BUKOPUCTAHHAM METOAIB, OCHOBaHMX Ha aHanisi B 3agadax NepKosnsuil Ta BUKOPUCTAHHI
PiBHAHHA PepXxtonbCcTa Ang po3paxyHKy CTPYKTYPHUX NapameTpiB martepiany.

Po3pobneHo npuHumnu nobyaosm onTuManbHUX peuenTiB OniroMepHUX KOMMNo3uuin Ta
PEXNMU TX BUFOTOBMNEHHS, SKi TPYHTYIOTbCHA Ha YABMEHHI MPO ONTUMaribHy reoMeTpuyHy
dha3oBy MOpPEONOrito.

AKTyanbHo npobriemoto € po3pobka KneiB Ansi HaHeCEHHS MeTOoL4OM PO3MUIEHHS.
PosnuneHHsa kneiB CcTMCAMM MOBITPSM [O3BOSISIE aBTOMATM3yBaTy MPOLEC CKNEetBaHHS,
WO CYTTEBO Mokpallye ymoBu npaui. MNpMHUMNOBO cknagHoto npobriemoto npu po3pobui
KneiB Ansi HaHeceHHs MeTOAOM pPO3MUIEHA € HUTKOYTBOPEHHA — BracTUBICTb,
npuTamaHHa pevyoBUHaM, LO CKNagawTbCA 3 MakpoMonekyrn. Takum 4uHOM, Ans
OTPUMaHHS KIEMOBOI KOMMO3MUi, WO HAHOCUTbLCA METOAOM PO3MNUIIEHHS, HeobXigHO
po3pobuTM CKNagHy CcuUcTeMy, WO ONTUMAarbHO MOEAHYE KMEenKiCTb, HeobXiaHy Aans
CKMelBaHHS, Y SIKOI BIiACYTHE HUTKOYTBOPEHHA. Takol CUCTEMOK MoXe OyTu Tinbku
KonoigHa cuctema, B SKIA ONTUMAarnbHO  MNOEOHYKOTbCA  BMAacTUMBOCTI  SK
HU3bKOMOSNEKYNAPHUX, TaK | BACOKOMONEKYNSIPHUX CMOYK.

OnTMmanbHUN CcKNag BWCOKOHLEHTPOBAHOI Ta HM3bKOB'A3KOI KNenoBol KomMnoawuuii
po3pobunn Ha OCHOBI AaHNX NEPKOSALIMHOIO aHani3y 3 ypaxyBaHHAM Takux pakTopis:

- B’SI3KICTb PO34MHY 3pOCTaE NPOMNOPLIMHO 3POCTaHHIO KOHLEHTpaLii nonimepy;

- B’SI3KICTb PO34MHY 3pOCTaE NPOMOPLINHO 3POCTaHHIO MOSEKYIIAPHOI MacK nosimepy.
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OUIHKA ®I3UNKO-XIMIYHUX BIIACTUBOCTEM HU3bKOMONEKYNAPHUX
KAYYYKIB NPU PO3POBLI EJIACTUYHUX AHAEPOBHUX KOMIMO3ULUIN

0O.10. Nonos, A.B. lNyces

YKpalHCbK1in AepXXaBHUA XiMIKO-TEXHOMOMYHUIA yHIBEpCUTET
49005, m. dHinponeTpoBcebk, np. NarapiHa, 8
vektor@imail.ru

OfHieto i3 OCHOBHMX NpoGnemM npu CTBOPEHHI Cy4acHUX aHaepobHUX KOMMO3uuin €
NigBULLEHHS TX enacTUYHOCTI Ta aaresinHol 34aTHOCTI, WO HeoObXiaHO Ans ekcnnyartauii
AaHNX KOMMNO3ULi B yMOBax yaapHUX HaBaHTaXeHb, BibpaLil, 3Hako3MiHHUX AedopmaLin.
[ocarHeHHs Takux HeobXigHMX B1acTUBOCTEN aHaepobHMMKM KOMMNO3uLisMn 3000yBaeTbCA
npv BBEAEHHI 0 1X CKNnaay HU3bKOMOJEKYNSAPHUX KaydyKiB 3 KIHLEBUMU (DYHKLIOHaNbHUMM
rpynamu.

[na uinecnpsMoBaHOro BMOOPY HU3LKOMOMEKYNAPHUX KayyyKiB BU3HAYeHOI XiMiYHOI
OyaoBn HeobXigHi 3HAHHS X OCHOBHUX (Pi3MKO-XIMIYHUX XapaKTepuUCTUK i BNAMBY Ha
OCHOBHI cTafil (bopMyBaHHA MeTanononiMepHUX 3'e4HaHb: 3MOYYBaHHSA Ta PO3TiKaHHSA MO
noBepxHi cybcTpatiB, agcopbuito, opMyBaHHA TPUBUMIPHOI CTPYKTYpU. 3 L€ METOH
3anpornoHOBaHO BMKOPUCTOBYBATM €EKCMEpPUMEHTarnbHi Ta poO3paxyHKOBi MeToan Ans
3MEHLLUEHHS EeKCNepuMeHTanbHMUX BUTpPaAT MNpW  OUiHLi BANMBY XiMivyHOI  6ymoBu
HU3bKOMOSNEKYNAPHUX KayvyKiB Ha BNACTUBOCTI aHaepOobHNX KOMMO3ULIN.

3 BMKOPUCTAHHSM METOAIB aTOMHWUX iHKPEMEHTIB, pedpakToMeTpii po3paxoBaHi Taki
BaXXIMBI XapaKTEPUCTUKN HU3bKOMOIEKYNAPHNX KaydyKiB, HEOOXiaHI ANs NPOrHO3yBaHHSA X
afresinHMX BIacTUBOCTEW, SIK MOBEPXHEBUW HATAr, napameTp PO34YMHHOCTI, eeKTuBHa
MoribHa eHepria koresii. BctaHoBneHa gobpa 36ikHiCTb (BigHOCHa noxubka He bGinblue
10%) po3paxyHKOBUX i eKCnepuMeHTanbHUX 3Ha4YeHb MOBEPXHEBOrO HATArY, LLO JO3BOISE
BMKOPUCTOBYBATM PO3PaxyHKOBI XapaKTEPUCTUKM HU3bKOMOMEKYNAPHUX KayuyykiB npu
OUiHUi TX 3acTocyBaHHs B aHaepobHUX KOMMNO3WUUiSX 3 MigBULLEHHOKW aaresielo Ao
cybcTparis.

BusHayeHi  3HaveHHs €HepreTMYyHoro KpuTepito  agresiHoi  34aTHOCTI a
HU3bKOMOSEKYISPHUX KayyyKiB, SKUA BPaxoBYE BMMB SK 06’€MHUX, TaK i NOBEPXHEBUX
XapaKTepuUCTUK Ha agresivHi BNacTMBOCTi noniMmepi. 3a cTyneHeM 36inbLUeHHa napameTpy
O CKragieHo psg HU3bKOMOMEKYNSAPHUX KayyyKiB, NOCMIQOBHICTb 1X B AKOMY Y3rogXKyeTbCs 3
ICHYIOUMMM  YSIBMIEHHAMM NPO 3B’A30K XiMIYHOI Mpuvpoau nosiMmepis 3 X aaresinHow
34aTHICTIO, 30Kpema, BiAOMOMY [OOHOPHO-akUuenTopHOMYy psagy: nonibytagieH —
noniisonpeH — 6yTagieH-CTUPONbHUIN KaydyK — MOMnixsioponpeH — OyTafgieH-HITpUnbHi
Kaydyykn. 3pobyta cimMbatHa  3anexHiCTb  MiX  3Ha4YeHHaMW  napameTpy  «
HU3LKOMOSEKYNAPHMUX KaydyKiB i MILHICTIO MpW po3llapyBaHHi CKNEEHNX MOAeSNbHUX
antoMiHieBMx 3paskiB.

Po3paxoBaHi 3Ha4eHHS1 TepMOLNHAMIYHOT FTHYYKOCTI HU3bKOMOJTIEKYIISIPDHUX Kay4yKiB 4K
Mipu X 34aTHOCTI 40 KOHopMaLinHUX 3MiH.
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CUHTE3 NOJII®PYHKLUIOHAJIbHUX KONOJMIMEPIB ANA BUKOPUCTAHHA B
NMPOLIECAX ®OPMYBAHHA MIKPOKAMNCYI

B.O. Cepatok

HauioHanbHun yHiBepcuteT “IbBiBCbKa NoniTexHika”, IHCTUTYT XiMil Ta XiMiYHOT TEXHOROTT,
Byn. C.bangepwu, 12, llbeie, 79013, YkpaiHa
serdjuklvov@gmail.com

Cy4acHi meToan CTBOPEHHA MIKPO- i HAHOCTPYKTYP (B TOMY YMCHi MIKPO- i HAHOKancyn)
BCE LUMpLIE BUKOPUCTOBYHOTb MOMIMEPHI Martepianu, WO MICTATb Pi3Hi (PyHKLiOHamNbHI
naHku, aKi 3abeanedvyoTb OPMYBaHHA TaKMX CTPYKTYP 3 3a4aHMMWM BNacTUBOCTAMM AN
Pi3HNX ranysemn 3acTOCyBaHHS.

B TOM Xe yac oTpuMMaHHA 3asgarnerigb NPOrHO30BaHMX 3a CKIagoM Ta BraCTUBOCTAMM
KononiMmepiB € OAHIE0 3 HaNBINbLI akTyanbHUX Ta CKNagHWX ANS BUKOHAHHA npobnem y
CyvacHin  nonimMepHin  ximil, ocobnmMBO KOMM  MOBa WOe NPO  OTPUMAHHS
GaraToKOMMOHEHTHMX KOMOMiIMepIiB paguKanbHOK noniMepusadieto.

B paHin poboti 6yno npoBeoeHO OOCHigKEHHs  KononiMmepu3sauii  MOHomepiB
akpunoHiTpuny (AH), 6ytunmetakpunarty (BMA), ctupony (CT) i maneiHoBoro aHrigpugy
(MA) pagukanbHOK noniMepusauield B PO3YMHi  eTunaueTtaTty npu  Pi3HUX MOJSTbHUX
CniBBiAHOLWIEHHAX MOHOMepiB. CuHTE3 npoBoaMAN Yy TPULUMMNKOBOMY peakTopi npu
Temnepatypi 60°C B iHepTHIN aTmMocdepi (aproH), iHiuitoBanu kononiMmepusaduiio a,a’-a3o-
Bic-izobyTupoHiTpunom (AIBH).

KoHnBepcis okpemmx moHomepis AH, BMA i CT B xoai kononimepu3sauii gocnig)xyeanacbh
3a [JOrnoMorow rasopignHHol xpomatorpadii, a KoHBepcis MA — LWnNaxom MApAMOro
TUTPYyBaHHA cTaHaapTHUM 0,1H po3umHom KOH. 3aranbHy KOHBEpPCitO MOHOMeEpIB Mig vac
NPOBEAEHHA  CUHTE3y  KOHTpoOnBanu  rpaeBiMeTpuyHuM  MmetogoM.  [Y-cnektpu
CUHTE30BaHMX KOMoniMepiB cBig4aTb NPO MPUCYTHICTb BiANOBIAHUX PYHKUiIOHANBHUX rpyn
MOHOMEpPIB Yy cKrnagi TeTpanonimepis. Bu3HayeHO XxapakTepuCTUYHY  B’A3KICTb,
TemnepaTtypy pPO3M’SKWIEHHS, a TaKoX [MpoaHani3oBaHO eneMeHTHUW  cKnaj
TeTpanoniMmepiB. Bu3HayeHO MNOBEpPXHEBY eHeprito KononiMmepiB i NpoBedeHO OUiHKY 1T
CKNagoBuX.

OTpumaHi pesynbTaTi aHanisiB ceigyaThb, WO Npu 36inbLlIeHHi BMICTY B Kononimepax MA
i 3MeHwWweHHi BMA 36inbLuyeTbca TemnepaTypa po3M'aKLWEHHS | Nagae XxapakTepucTnyHa
B’A3KicTb. O4eBMOHO, 0gHOYACHO 36inbLUYETLCS | XOPCTKICTb NaHutora. B ubomy X pagy
30inblWyeTbCS BOOHEBA CKMagoBa MOBEPXHEBOI eHeprii Npu  MPakTUYHO HE3MIiHHIN
ANCNEPCIiNHIA CKNagoBin, WO € Hacniakom 306inbLUeHHs BMICTY NonspHux naHok MA.

Takum 4ymHOM, B pe3ynbTaTi nNpoBedeHWX [ochnigXeHb Oyno CUHTE30BaHO
TeTpanoniMmepun 3 pi3HUM KifnbKICHUM CMiBBIAHOLWIEHHAM BUXiAHMX MOHOMepiB. BusHayeHo
TX SIKICHWI i KiINbKICHWIA CKNaf, a TakoXX BUBYEHO MOro BNAMB Ha OCHOBHI i3nyHi i doi3nko-
XiMiYHi  BNacTMBOCTI OOCRigXXeHMX KornosflimepiB, sKi B NoganblioMy MiaHYETbCA
BMKOPUCTaATW [ONs1 CTBOPEHHSA iHKAMNCymno4Ynx OOOMOHOK TBepAuX Ta pigKMX HaHO- |
MiKpOYaCTUHOK.
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BMJIMB KINIbKOCTI FPEBHENOAJIEHUX (KO)MOMIMEPIB HA EKCIMTYATALIUHI
BJTIACTUBOCTI OJIUBU 1-20 A

T.M. KoBaneHko, B.A. BonowunHeub

HauioHanbHui yHiBepcuTeT “JIbBiBCbka NOMITEXHIKA”
YkpaiHa, 79013, m. JlbsiB, Byn. C. baHagepu, 12
voloshinets@yandex.ru

MeToo poboTn B6yno BMBYEHHSA KIHETUMKU ecTepudikauil gekaHony-1 (MeT)akpuioBor
KMCNOTOW, nofiMepusauil ogepXaHux MOHOMEpPIB Ta BWUBYEHHS BMSIMBY  KiNbKOCTI
CUHTE30BaHMX (KO)NoniMepiB Ha B’A3KICHO-TeMNepaTypHi Ta OenpecopHi BracTUBOCTI
onuen 1-20 A.

KiHeTnuHi pocnigkeHHs ecTepudikauil gekaHony-1 (MeT)akpunoBO KUCHOTOK B
©eH3oni npoBOoAMNM 3a Pi3HMX CMIBBIAHOLWEHb peareHTiB, Ans 3anobiraHHa nonimepuaadii
OKpemo BMKOpUCTOBYBann 6iHapHy cUCTeMY — OAOHOXIOPUCTY Migb 3 ioHonom. 3a
KIHETUYHUMM OaHMMK PO3paxoBaHO KOHCTAHTW LUBWAKOCTI peakuil, nopsaok peakuil Ta
onTMMmarnbHi yMOBKU cuHTe3y geuun(meT)akpunaTta (4(M)AK).

Y poboTi 6yno po3paxoBaHO KOHCTaHTW LUBMAKOCTI, NOPAAKM peakuii 3a iHiuiatopom Ta
MoHomepom romononimepusadii O(M)AK y 6eHsoni. KiHeTuuHi gocnigkeHHss aaHoro
npouecy AO03BOSMMMM BU3HAYUTM ONTUManbHi ymoBWM cuHTe3y (ko)nonimepiea O(M)AK 3i
ctuposniom (Ct). CTyniHb NepeTBOPEHHS MOHOMEPIB Y NoMiMep KOHTPOMoBanu 3a 6poMHUM
YUCNOM Ta rpaBiMETPUYHUM METOOOM. YCTaHOBMEHO, WO npouecu (ko)nonimepusauii
NpOoTiKaloTb 3 BUCOKUMU CTyNeHAMMU nepetTBopeHHs ~ 89 — 99 % mac.

Komnnekc i3nko-xiMmiyHMX BRacTMBOCTEM MOHOMepiB Ta (ko)noniMepis nigTBepavs
BMCOKY YNCTOTY CMHTE30BaHMX CMOMyK Ta ixHoo 6ygoBy.

OpeprxaHi noniMepy BUKOPUCTOBYBaNun A5 peryntoBaHHA B'si3KiCHO-TeMnepaTypHUX Ta
penpecopHux Bnactusocten onuem |-20 A. IHgekc B’askocti (IB) 3aryweHux onus 3i
30inbleHHsAM KoHUeHTpauil Big 1 Ao 2 % Mmac. 36inbwyeTtbea Big 97 go 125 — 186 gn4a
(ko)nonimepie OAK:Ct, a ana OMAK:Ct go 134 — 198. Taky noBefiHKy (ko)rnonimepis y
PO34YMHI MOXHA MOACHUTU TUM, LLO Y PO3BELEHMX PO3YMHAX MAKPOMOSIEKYNN Y MEHLUIN Mipi
3anexaTtb ofHa Big OAHOI y CBOIX TENnoOBUX pyxax Ta nig BrAAMBOM OpPOYHIBCbKUX CUM
MOXYTb NPUAMaTK B PO34YMHI Pi3HOMaHITHI popmun. Moganblie 30inNblEeHHS KOHUEeHTpaLil
(ko)nonimepy B ONuMBI HEe NPU3BOAUTL OO CYTTEBOro BNAMBY Ha IB 3aryweHux onus. Llen
PaKT MOXHa MOACHUTM TUM, WO Npu 36inbLUEHHI KOHUEeHTpauil (Ko)noniMepy B PO34UHI
MiXKMONeKynsipHa B3aeMofis Makpomoriekyn 36inblyeTbCs, BHACMigoK 4oro  iX
KOHbopmauinHi popmn 06’egHy0TbCA. TOMY 3a KOHUEHTpauin 0o 2 % Mac. B’a3KiCTb
3paskiB 3aryLleHux OfnuvB Mano 3anexuTb Bifg Temnepatypu Ta |IB Takoi onvMeBu BUCOKWUN.
Buxogsaum 3 ubOro gaHa KoHLUEHTpauis € ONTUManbHOK Af9 BUKOPUCTaHHS MOsiiMepIiB sk
B’AA3KICHMX [Jo4aTKiB 4O OnuB.

OTpumaHi pe3ynbTaTu cBigyaTb Npo Te, Wo BUkopucTaHHAa nonimepis JAK:CT 3 BMicTOM
ocTtaHHboro 10 % mac. gns 3aryweHHs ManioB’A3KnxX ofiMB HapTeHo-napadiHOBOI OCHOBM
A03BONUTL oTpumMaTtn ToBapHy onmBy 3 IB 150 Ta Tsaer= - 31 °C, a 3 BMKOPUCTAHHAM
nonimepis AMAK:CT. — ToBapHy onuBy 3 IB 165 Ta Tsacr= - 46 °C.
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BMNJINB MOAUDIKALLIT MTOBEPXHI HA CEHCOPHI BIIACTUBOCTI NOJIIAHITIH-
NONIETUNEHTEPE®TAJIATHOIO (NMAHI-NET) KOMNO3UTY

E.M. Oy6opis, O.A. MNya, I'.C. Wanosan

IHcTUTYT BioopraHiyHoi Ximii Ta HadToximii, 02160, M. Kui, XapkiBcbke Lwwoce 50,
duboriz.evg@gmail.com

BukopuctanHio nonianininy (MAHI) sk ceHcopy Ha pi3HOMaHITHI pe4oBMHU NpUCBSYEHA
BenukKa KinbKiCTb doyHAaMeHTanbHUX M NpuknagHux gocnigxeHb. Lle nos’a3aHo 3 Tum, Wwo
MAHI sik B CONbOBIN, Tak i B OCHOBHI (popMi, 30aTEH LIBMAKO B3aEMOAISATU 3 OCHOBHUMM
Ta KMUCNMMK crnonykamu, BigNoOBIAHO 3MIHIOKYM CBOI CreKTparibHi XapakTepucTuku Ta
ernekTponposigHicTb. O4HaK, LMPOKOMY NpakTU4YHOMY BuKopucTaHHio [MTAHI 3aBaxatoTb
noro noraHi i3nko-MexaHiyHi BnactmeocTi. Lto npobnemy MoXxHa BMPILLUTU LUAAXOM
CTBOPEHHS NOro KOMMO3MUTIB 3 MPOMUCIIOBMMU NosliMepamMu.

CuvHTe3oBaHO noniaHiniH-nonietuneHTepedranatiun  komnoant  (MAHI-MET), wo
npegctaesnse cobow [MMET matpuuto, B NpuvnoBepxHEBOMY LWapi skoli chopMOBaHO
noniaHinNiHOBMI Lwap, Wo, B CBOK 4epry, ckrnagaetbcs 3 knactepis MNMAHI posnogineHux
nepeBaxkHo B amopdHin dasi NET. Taknun matepian noegHye BCi BMACTUBOCTI NOsiaHiniHy
3 MEXaHi4HO MiILHICTIO, Wo nputamaHHa MNeT.

JocnigXeHo  CeHCOopHi BNacTUBOCTI  OBOX  TuUMIB MAHI-MET  koMno3uTiB:
HemogudikosaHoro MNMAHI-MET 3 HepoaranyxeHoto noepxHeto Ta NMAHI-NET Ha noBepxHi
saKkoro 6yno ccgopmoBaHO nopyBaTy CTPyKTypy. CeHCOpHUI BiAryk dikcyBanu ik 3MiHy
BEMMYUHU ONTUYHOrO nNponyckaHHs (ans xsuni A = 545-550 HM.) npu B3aemogii MAHI-MET
KOMMO3UTY 3 aMia4HO-NOBITPSHUMM CYMiLLIAMUM 3 Pi3HUM BMICTOM amiaky.

MokasaHo, wo nicna mogudikauil noBepxHi NMAHI-MET KoMno3nTy CEHCOPHWIA Bigryk
maTepiany 36inbwmeca B 7 pasiB. 30kpema, nopir YyTnmnBoCTi 3HWXKeHO o 20-25 ppwm.
nopieHsHO 3 200-220 ppM. My BBaXXaemo L0 MPUYNHOK TaKoro 36iNblUEeHHA YyTNNBOCTI
KOMMO3UTY € YTBOPEHHSI PO3BUHEHOT NOBEPXHi Ta 36inblUEHHS NMoLWi KOHTaKTy CEeHCOPHUX
knactepis NMAHI 3 aHaniTom.
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3AKOHOMIPHOCTI NONIMEPU3AUII (MET)AKPUNATIB B MPUCYTHOCTI
KOMONIMEPIB NMNONIBIHINMAIPONIAOHY

Y.B. Xpom’'sik, A.B. Nan4o, B.€. NleBnuybknin, O.B. Cybepnsk

HauioHanbHui yHiBepcuTeT «JIbBiBCbKa NONiTEXHiKa»
79013, m. JlbBiB, Byn. C. baHaepu,12, Ten.: (032)2582504
ulanajukovska@gmail.com

Monimepn 3HaxoOATb LUMPOKE BUKOPWUCTAHHS B Cy4acHi CTOMATOSOrii K KOMMOHEHTU
nnombyBanbHUX MaTepianis, TOHYHUYMX NakiB, 3axXUCHUX MOKPUTb, a TakoX Ans
BUrOTOBMEHHSA 3yOHMX npoTtesiB. Hambinbw nowmpeHi KoOMNosuuil CTomMaTosioriyHoro
NPU3HA4YeHHs, $Ki  MICTATb MOHOMEpP MeTU(MeT)akpunaTtHoro psay, HanoBHKOBaui,
iHiLiaTopK, NpoMoTopKu Towo. MaTepianu, WO o4epXylTbCA Ha OCHOBI LUX KOMMO3WUin
MalTb HefoCTaTHi i3MKO-MexaHidHi i Tenno-gi3nyHi MNOKa3HUKW, € TOKCUYHUMWU. Tomy
aKTyanbHUM € pO3poBMeHHsT TEXHOSONN OAepXKaHHA HOBUX CTOMATOSOrMYHUX MaTepianis 3
NPOrHO30BaHMMM BNACTUBOCTAMM.

EmMynbciiHOO nonimepusadieto MeTunMeTakpunaTty B NPUCYTHOCTI NOMIBIHINMIPONigoHY
(MBI1) oTpumMaHo npuLLenseHi KononiMepu, SKi MiCTSATb, 9K Byno BCTAHOBNEHO Ha OCHOBI
iHCTpyMeHTanbHuUx MeTodis gocnigxeHb, Big 10 go 85 % naHok lMNBI1 3anexHo Big ymMoB
npoBefeHHs npouecy. BctaHoBNEHO, WO NPy BUKOPUCTAHHI CUHTE30BaHUX KOMONIMepPIB SK
nosniMepHUX Matpuub B NPOLECI Nofiimepusalii MOHOMEpPIB MeTUNMETaKpUNaTHoOro psaay
NPOSIBMSETLCS 1X BUCOKA iHiLilol0Ya 34aTHICTb.

Monimepusauis MMA B npucyTHOCTI konosnimepy BiaGyBaeTbCA 3 BUCOKO LLBUAKICTIO -
BUXig nonimepy 3a 5 xB. ctaHoBuUTbL Bif 38% [0 59% Ons konosimepy pi3HOro cknagy.
Mpunyomy i3 3pOoCTaHHAM KiNbKOCTI NOMiBIHINMIPOMigOHOBUX NaHOK B KONomiMepi KOHBepCid
MMA yepe3 2 roguHu Big novaTtky nonimepusadii cTaHOBUTL Big 56% (Ans kononimepy i3
BMicTom naHok MBI 10%) po 68% (ana kononimepy i3 BmicTom naHok MBI 90%).
Haneuwa weunakicte nonimepusadii MMA cnoctepiraetbCs B NPUCYTHOCTI Kononimepy i3
BMmicToM naHok [MBIM piBHUM 65%. LBuakicte nonimepusadii i rmmbuHa nepeTBOpPeHHS
noniMep-MoOHOMEPHMX KOMMO3WULIN 3anexuTb Bigd NnpupoayM MoHoMepy. Tak, kKoMnosuuia 3
MeTuUnakpunaTom, MoniMepusyeTbCs 3 BULOK LWIBMAKICTIO | A0 6inbworo cTyneHs
KOHBEPCIl, WO BKadye Ha BULLY peakuinHy 3gaTHicte MA nopiBHAHO 3 MMA. 3MmiHow04m
CriBBIOHOWEHHA  KOMMOHEHTIB MOXHa [OOCArHYTM BWCOKY peakuiiHy 34aTHICTb
AocnifKyBaHUX KOMMO3WLIN i ogepXaTn nNpu KiMHaTHIM TemnepaTypi noniMepu 3 mManum
BMICTOM 3aruLLKOBOrO MOHOMEpPY, WO MOXYTb OyTM BUKOPUCTaHi AONs CTBOPEHHSA
cToMaTosoriYHMX MmaTepianis.
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BMiAMB TEMMEPATYPU TA NMPUPOAUN PO3YUNHHUKA HA CTPYKTYPHI
NMAPAMETPU MAKPOMOJIEKYI NONIBIHINMIPONIAOHY

B.C. Mopascbkui, B.€. JleBnuybkuin, T.M. Bypyak

HauioHanbHuin yHiBepcuTeT “JIbBiBCbKa nonitexHika”, Byn. C. bangepu, 12,
79013, JlbBiB, YKpaiHa,
VMoravskij@ukr.net

Po3uunHHicTb nonisiHinniponigony (MBI1) y BogHUX Ta CNMPTOBUX pPO34MHax AO3BONSE
BUKOPUCTOBYBaATU WMOro AOS51I8 NPOBEAEHHA MOBEPXHEBOI Moaudikauil pisHOMaHITHUX
noniMepis 3 MeTOK HafaHHS IXHiN NOBepXHi cneundivyHux BnactTmsocTen. [NoBepxHeBa
Moaudikauis, ska npoBoauTbCsa wWwnaxom copbuii MBI 3 po3ynHiB, B 3Ha4YHin Mipi byae
3anexatn Big KOHopMauin MakpoMmonekyn. Y 3B’a3ky 3 uum, 6ynu npoBefeHi
BICKO3MMETPUYHI OOCMIQXXEHHS BOAHUX i cnupToBmx po3unHiB MBI, aki ganu MoXnumeicTb
OUiHATM BMNAMB NPUPOAUN PO3YMHHMKA | TemnepaTypu Ha CTPYKTYpPHi napameTtpu
Makpomonekyn MBI Ta MibkmonekynapHi B3aemogil MK KOMNOHEHTaMU PO34MHIB.

[ns xapakTepucTuknm B3aeMofii MakpOMOMeKyn 3 PO3YNMHHUKOM BWKOPUCTOBYBasv
KOHCTaHTy XariHca (Kx), BenuumHa SKOI TMM MeHLWa, YMM TepMOAWHaMIYHO Kpaliuin
PO34YMHHUK. TepmMoaMHaMiYHi BNACTUBOCTI PO3YMHHUKA perynioBanu CTBOPEHHAM BiHapHUX
PO34YMHHWUKIB: Y BUNAAKy BOOAHWX PO34MHIB JofaBaHHAM ByTaHony, a y BMnagky cnMpToBmux
— Tonyony. Cnig Big3HaunTW, WO TOMyon nNPMBOAWUTL [0 3HAYHOrO MOKPaLLEHHS
TEePMOAMHAMIYHUX XapaKTEPUCTUK CNUPTOBUX PO3YMHHMKIB B LUMPOKOMY [iana3oHi
TemnepaTtyp, Npo WO CBiAYUTb 3MEHLUEHHA BenuyuuHu Kx. Y BuMnagKy BOOHUX PO3YMHIB
3anexHictb Kx Big Temnepatypy Mae CKNagHilIMiA XapakTep, Npu HU3bKUX TemnepaTypax
PO34YMHHMK BOAa-OyTaHON Mae Kpalli TepMOAMHAMIYHI MOKA3HUKKN, HiXK KOMMOHEHTU CyMilLli,
a npu NigBuULLEHMX TeMnepaTypax CrnocTepiraeTbCs ix CyTTeBe noripweHHs. Lle, ouesnaHo,
06yMOBNEHO MPUPOOOKD | XapakTepoM MIKMOMEKYNSPHMX B3aEMOAiN B CUCTEMI BoAa-
6ytaHon-rBr.

BctaHoBneHi 3HayeHHs KoediuieHTiB K i a 3 piBHAHHA Mapka-XyBiHka-KyHa gns
mMakpomonekyn MBIl y BogHMX Ta CAMPTOBMX PO34YMHAX B LUMPOKOMY TemnepaTypHOMY
inTepeani. OgepxaHi 3HauyeHHst o anst MBI y Boai (0,6) Ta GytaHony (0,5) npu 25°C
XapaKTepHi A5 THYYKMX MakpOMOSIEKY B XOPOLUMX pO34MHHMKaxX. Cnig BiA3HaAuMTH, WO 3
nigBuLWeHHAM Temnepatypu koedidieHT a ang MBIy BogHMX po3ynHax He 3MIHIETbLCS, a
y 6yTaHONMbHOMY PO34YMHI 3pOCTaE A0CAralyM 3HayYeHb, SIKi XapaKTepHi ONS >KOPCTKUX
MakpoMonekyr, To6To knyokis, WO ,,NPOTiKalTb”.

BcTaHoBneHi Taki CTpyKTypHi napameTpu makpomonekyn MBIy BOAHUX Ta CNUPTOBUX
po34mHax, sk koedilieHT HabyxaHHs MakpOMONEKynspHUX KIybkiB, pO3Mip CTaTUCTUYHOIO
CerMeHTy Ta 4YMCNO MOHOMEPHUX JIAaHOK Y HbOMY, i BCTAHOBIIEHO X 3arexHiCTb Big
npupoau cepeaoBuLLla, TemnepaTtypu i monekynspHol macu MBI1.
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BMNJINB ®OCPOPBMICHMUX OOOATKIB HA TEXHONOIMYHI TA EKCINITYATALIWHI
BJIACTUBOCTI NONIAMIAIB

A.B. TapHaBCbKui

JIbBIBCbKMI Aep>xaBHUI YHIBEPCUTET DE3MeKn XUTTEQIANBHOCTI
79007, YkpaiHa, M. JlbBiB, Byn. Knenapiscbka, 35
mail@ubgd.lviv.ua

OpraHivHi Ta HeopraHiyHi noxigHi goccopy LWNMPOKO BUKOPUCTOBYIOTb AN OAEepXKaHHSA
NoNiMEePHUX KOMMO3ULIMHUX MaTepianiB 3i 3HWKEHOW roptodicTio. Kpim Toro, 3a ix
AOMOMOrOK MOXHa BMMBATU Ha CTPYKTYPY HAOMOMEKYNSPHUX YTBOPEHb CyMillen
nonimMepis, perynoBaTy TEXHOMOrYHI BfACTUMBOCTI KOMMO3MUIN Ta ekcnnyaTauinHi
XapaKkTEPUCTUKM BUPODIB Ha X OCHOBI.

MeToto gaHoi poboTn Oyno BCTAHOBMEHHS MOXIIMBOCTI HanpaBfieHOro peryntoBaHHSA
eKkcnrnyaTauiiHx Ta TexHonoriyHux Bnactmeocten nosiamigis (MA-6 ta MNA-66/6 mapku
AK-60/40) 3a gonomorow (ocdoHaTiB, siKi B apOMaTUYHOMY KifbLi MICTATb POCAITHI
rpynu (RO)ZP(O)CGH4YCGH4[P$OR)], ne R — apun, 6Gipagukan 3 ¢ocdopoBMiCHUM
umkrnom; Y — O, S, CH(R1), R' — BogeHb, ankin Cq.g. BmicT docdoHaTiB B noniamigax
ctaHosuB 0-10 % mac.

Ha ocHoBi npoBeaeHux JocnigXeHb BCTAHOBIIEHO, L0 MiLHICTb HA pO3pMBaHHSA 3pas3kKiB
Ha ocHoBi 1A-6 3i 36inbLIeHHsIM B HbOMY BMICTY pocdoHaTiB AeLlo 3pocTae, a 3paskiB Ha
ocHoBi [MA-66/6 — mMaike He 3MIHIETbCS, NPOTe BIAHOCHE BUOOBXEHHS NpU PO3pUBaHHI
3pocTae. YaapHa B’A3KICTb KOMMO3WUTIB MPOSBNSAE eKCTpemanbHWUiA xapakTep i gocsirae
MaKkCcMMyMy npu BMICTi pocdopBMiCHOro goaaTky B cymiwax 2-3 %. [Noganblue 3pocTaHHs
KinbKOCTi dpoccoHaTiB NPMBOAMTL 0 3HWKEHHSA 3HAYeHHS yaapHOi B’A3KOCTI noniamigis,
WO MOXe BYTU BUKMMKaHE 3pOCTaHHSIM 3aranbHOI MIKPO- i MakporeTeporeHHOCTi CUCTEM.
lMoBepxHeBa TBEPAICTb KOMMO3UTIB TAKOX NPOSIBIISIE eKCTpeMarbHUA xapakTep i HabyBae
MaKcuMaribHOro 3Ha4deHHs Npu BMICTi gogaTky B noniamigax 4-5 % mac.

JocnigkeHHa peonoriyHMxX BNacTMBOCTEM KOMMO3MUIM  MOKasanu, WO TeKydicTb
noniamigis 3poctae i3 30inblweHHaM BMICTY ocdoHaTiB. Kpusi Teuii 3cyBaloTbCs B
0o6racTb MEHLUMX HarnpyxeHb 3CyBY, 3MEHLUYETLCA eHepria akTuBauil B’A3KOI Teuil, npoTte
3pOCTalnTb BUCOKOENACTUYHI MOKA3HUKN pO3Tony.

["optovicTb noniamigiB i3 36iNbIEHHAM B HUX BMICTY (pocpoHaTIiB 3HWXKYETbCA, a TaKi
Tennomi3anyHi NoKasHMKK, K TEMMOCTINKICTb 3a Bika, TemnepaTypa TONNEHHS i CKNyBaHHA
3poctaoTb. [lpy  uUbOMy  KOedIUiEHT OMMOYTBOPEHHSA  OAEepXaHUX  KOMMO3WUTIB
3MEHLLYETbLCS.

Takox cnig Big3HaunTK, WO TepMivyHa obpobka KoMNo3nTiB sik Ha ocHoBI [1A-6, Tak i [MA-
66/6 npu3BoAUTb OO0 MIOBULLEHHSA YCiX (Di3UMKO-MEXaHIYHUX MOKa3HWKIB Ta 36ifbLUeHHS
CTYNEeHs1 KPUCTanivyHOCTi, NpoTe BWUAOBXEHHA NpPU pPO3pUBI 3MEHLUYETBCA. [optovicTb
KOMMNO3UTIB TEX 3pOCTaE, WO MOxXe OyTn pe3ynbTaTtoM YTBOPEHHS 6inbll LWinbHOI
HagMONEKYNSAPHOI  CTPYKTYpW, SKa nepewkogxae audysii rasonogibHMX NpoaykTiB
DEeCTPYKLUIT B 30HY rOPiHHS.
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B3AEMOIA NONMIAMIAY 3 NoAIBIHIINIPOJNIIAOHOM B PO34UHI
H.M.BapaH

HauioHanbHuin yHiBepcuTeT JIbBiBCbka noniTexHika”,
79013, m. JlbBiB, Byn. C. bangepu, 12, ten.: (032) 258-25-97,
suberlak@polynet.lviv.ua

Ctpyktypa meMbpaH 4yTnvMBa [0 XapakTepy MNOSiMEepHUX PO3YMHIB, 3 SKMX BOHMU
opMytoTbCS. TOMY BaXMBUM € 3aBOaHHSA BUBYEHHS BNAcTMBOCTEN PO34YMHIB NoniMepis,
npoueciB, siKi BiAOYBaKOTbCSA NPU PO3YMHEHHI MOMNIMEpPYy YU Cymiwi noniMepiB Ta npu
YTBOPEHHI NosiMepHOi MeMBpaHn 3 PO34mMHY, | CTBOPEHHS Ha i OCHOBI CTIMKOI TEXHOSOTrIT
BUpOBHULTBA.

Po3unHn nonimepiB € ogHOPIOHOK OUCMEPCIEId MAaKPOMOSEKYN B PO3YMHHIN CUCUTEMI,
WO MIiCTUTb 0OAMH abo AeKifibka KOMMOHEHTIB, cMna B3aemMofii sSikMx 3 nosiiMepomM 3HayYHO
BULLIA, HDK CUa KOHKYPYKOYOI B3aeMOAil NoNiMepHUX MOSIEKY ofgHa 3 O4HOL0.

[ns BCTaAHOBMEHHS MapameTpiB B3aEMOAIl MK KOMMOHEHTaMM B PO34YUHI Hamu Bynu
NpoBeAeHi BICKO3MMETPUYHI AOCHIOXKEHHS MYpPaLUMHOKUCIIMX PO34YMHIB CyMillen noniamig,
(MA) i nonisiHinniponigony (MBIT).

JocnigXeHHAMN BCTAHOBNEHO, WO Npu HW3bkomy BMIcTi MBI y nonimepHin cymilli
B’A3KICTb PO34YMHIB 3MEHLLYETLCA MOPIBHAHO 3 YucTuM A 3 MiHiMymom npwu BmicTi MBI y
mexax 2...2,5 % mac. [logaBaHHA NoONiBiHINMiponigoHy 4O po34MHY nonimepy (noniamigy)
MOXE CMPUYMUHIOBATM MOHMXKEHHSA B’SI3KOCTI PO3YMHY nuvle TOAi, KONu A0AAaHOK npuriMae
aKTMBHY Yy4aCTb Yy CTBOPEHHI IHTEpnoniMepHOro KOMMMEKCY 3i CKNagHWKOM PO34uHy, a
came — noniamMigom, 3MeHLWY4YM MDKMOMEKynsapHy B3aemogito B [MA | cnpusioun
3ropTaHHIO MOro JflaHUHoriB, WO NO3HAYUIOCh Ha BENUYMHI MOMEKYNSAPHOT Macu nonimepy-
MaTpuLli, BUSHAYEHIN BiICKO3UMETPUYHO.

MigTBepoKeHHAM YTBOpPEeHHs komnnekcy Mixk A i TBIT MoxyTb cnyxutu gadi Y-
crnekTparnbHUX OOCAiMQKEeHb MAiBOK LMX nosiimepiB, coOpMOBaHNX 3 PO3YUHIB MypaLLUNHOI
KMCNOTW 3 A0faBaHHAM BOAMW.

PeornorivyHi gocnigXeHHA KOHUEHTPOBAHMX PO3YUHIB nokasanu, o 36inbleHHa BMICTY
MBIMT B cCyMmiWwi 3aKOHOMIPHO NPUBOAUTL A0 3HWKEHHA AWHAMIYHOI  B’SI3KOCTI
KOHLEHTPOBAHMX  PO34YMHIB, npuyoMy Ana  6inbll  KOHUEHTPOBAHMX  PO3YUHIB
CroCTepiraeTbCsa BiAYYTHILLE 3HWXKEHHS B'A3KOCTi npu 36inbweHHi Bmicty MBI B cymiwax
NOpPIBHAHO 3 uncTum MA-6.

JocnigkeHHamn BCcTaHoOBNEHO, Wo aoaaBaHHsa MBI go MNA cnpuynMHOE BUHUKHEHHIO
MakpomonekynsapHoro komnnekcy [[MA:MBI1] 3aBOoskM MiKMONEKyNApHUX BOLHEBUX
3B’A3KIB, 3MIiHIOKOYM  KOH(popmauito  NOsliMEepPHUX  NaHuloris, WO BNJMBAE Ha
HaaMOSEKYNApHY CTPYKTYpY | BNacTUBOCTI NMiBOK. Bnnue MiXMakpomMonekynsipHol
B3aemogii MNMA-IMBIM 3Ha4yHO MeHWuUn y BMNagky HeperynsapHoi 6ynosu [NA, Hanpuknagi
kononimepy NA-66-6.

TakuMm YnMHOM, goBefeHa MiKMakpomorekyndapHa B3aemogia mix MA i MBI y po3ynHi,
ska BNAMBae Ha KOHopMauilo Makpomorekyn nofiamigy, a, OTXe, — i Ha
HaAMOMNEKYNApHY CTPYKTYpPY Y CGOPMOBaHIN nfiBuj, WO, 3aKOHOMIpPHO, BMSIMHE Ha
CENneKTUBHO-TPAHCMNOPTHI XapakTepUCTUKN MeMOPaH.
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POM/PU/ALUMINA TERNARY COMPOSITES PRODUCED BY CONTINUOUS
MANUFACTURING: WATER-MEDIATED PRODUCTION

S. Siengchin, J. Karger-Kocsis

Institut fir Verbundwerkstoff GmbH (Institute for Composite Materials), University of
Kaiserslautern, D-67663 Kaiserslautern, Germany
suchart.siengchin@ivw.uni-kl.de

The extensive R&D work devoted to nanocomposites already resulted in new grades
and products. Nevertheless, still great efforts are undertaken to improve the dispersion of
“old” and novel “nanofillers” (layered silicates, carbon nanotubes /CNT/ and platelets).
Though their interfacial modification (“functionalization”) is very helpful (and in some cases
even a “must’) to achieve the desired dispersion, this is associated with some
disadvantages. The type of the modification should be adjusted to the related polymer,
which is usually rather costly. When preformed nanoparticles, like silica, TiOo, CNT are
incorporated, aspects of work health should be considered. This is necessary as the health
hazard effects of the long term exposure of such nanoparticles on the human being are not
yet known. An elegant way to overcome the above problems is to dosage the
nanoparticles in aqueous slurry, dispersion. CNTs can be exfoliated in aqueous media
using suitable surfactants. Pristine clays are water swellable as their cations between the
galleries become “hydrated”. This is accompanied with a substantial increase of the
intergallery distance. The latter is very helpful for the targeted intercalation and exfoliation
processes with polymer molecules. Several nanofillers, like synthetic boemite aluminas,
are water dispersible. When introducing the corresponding slurry in the polymer melt
during extrusion, nanocomposites can be produced. By suitable dosage of the “nandfiller-
giving” slurry, screw configuration with venting possibilities (to evaporate the water carrier)
and selecting the right polymers (less prone for hygrothermal degradation),
nanocomposites with improved property profile can be achieved in a cost-efficient way.
There is a further promising option with this water-mediated technique. Note that the
toughness of the nanocomposites is usually lower than that of the matrix (note that this
claim is adverse to many reports, but likely the rule than the exception!). This is the reason
why nanofillers are often used together with impact modifiers. It is noteworthy that the
particle size of polymeric tougheners (mostly rubbers) is in submicron range. But this is
exactly the mean patrticle size of polymer latices, the dispersing medium of which is water.
So, why not to produce nanomodified and toughened polymer systems at the same time,
on-line is a suitable extruder? The target morphology is a separate, fine and homogeneous
dispersion of both latex and filler particles — which is a challenging task [1].

The topic of the presentation is to show the feasibility of the above concept on the
example of polyoxymethylene (POM), polyurethane (PU) latex and water dispersible
boehmite. (Nano)composites were produced by different ways and their structure and
mechanical properties determined. The preliminary results are in line with the expectation.

1. Karger-Kocsis, J.: Water-Mediated Dispersion of “Nanofillers” in Thermoplastics: Is it the Right Way?
Express Polymer Letters 2 (2008), in press.
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BOIMHE3AXUCHI ENNACTOMEPHI TEPMOPO3LLUMPIOKOYI KOMNO3ULIT
O.MN. Oepk, A.T. NigHebecHun, J1.1N. Opebesosa, H.B. CaBenbeBa, H.l. Nacbko

Hep>xaBHUn HaykoBO-goCNiAHMI iHCTUTYT “EnacTtuk”, m. Kuis, Byn. MNpasbka, 5
elastic@itpark.com.ua, www.elastic.com.ua

BorHe3axmcT KOHCTPYKLUIN € CKNagoBOK YaCTUHOK CUCTEMM 3axodiB 3 3abesneyeHHs
noXeXxHoi ©e3nekn i BOrHecCTinKocTi byaiBenb i cnopya, sika HanpaBneHa Ha 3HWKEHHS
NoXeXHoI Hebe3nekn KOHCTPYKLiN, 3abe3neyeHHs iX HeobxigHOT BOrHECTINKOCTI.

OCHOBHMMK yMOBaMu BOrHe3axucTy €. 3anobiraHHs 3aropaHHi, MPU3YNMHEHHS
pPO3BUTKY NOYaTKOBOI CTagdii MnoXexi, CTBOPEHHA “nacuMBHOI” riokanisauii  noxexi,
nocrnabneHHs Hebe3neyHnx akTopiB MOXEXi, PO3LUMPEHHS MOXITMBOCTI 3aCTOCYBaHHS
HOBMX NPOrPECMBHMX NPOEKTHUX pilleHb. Lla 3agaya BUPILLYETLCSA LUNSIXOM BUKOPUCTaHHS
TENnno3axncHMUX i TenmnonorfnHalYnX eKpaHiB, chneuianbHUX KOHCTPYKTUBHWUX pilLEHb,
BOrHE3axncHMX martepianis.

Mactmkm i nactu, €Ki CnyyyloTbCA  (TEPMOPO3LWMPIOTLCS), €  HanbinbLw
nepcnekTMBHUMM MaTepianamun gna BOrHe3axncTy MeTtanesux i 4epeB’aHNX KOHCTPYKLIN.

B npoueci cnydyyBaHHA BUAINAIOTLCS HEroprodi rasw, ski CTBOPKOOTb TOBCTUW LLap
BYrNeBOAHEBOI MNiHOI30NALiT, ska sBRsie COOOK pOo3nsiaB 3aKOKCOBAHMX rasonofibHmx
NPOAYKTIB.

Po3pobrneHo peuenTypa Ta TEXHOMOrIS OAep)KaHHA BOMHECTINKOI TepMOpPO3LLMPHOYOI
erlacTOMepPHOI MacTUKKU, KA HAHOCUTLCS Ha MOBEPXHiI TOHKMM LWApOM Ta 3axuliae npu
NoXeXi Bi BOTHIO Ta Nonym’s npomucnosi 6yaisni Ta KOHCTPyKUil. O6’eMHe po3LLIMpPEHHS
MacTuKu B npoueHTax cknagae 220-280. Knac roptoyvocti no FOCT 28779-FV (IB) 0.

MacTuku, WO TEepMOopOo3LWNPIOTLCS, € ©0araTOKOMMNOHEHTHUMM CUCTEMAMMU |
CKNnagarTbCA 3 OCHOBM (NOMNIMEPHOI), aHTUNIpeHiB, HaMOBHIOBAYiB, PEYOBUH OIS
cnyJvyBaHHs, NpOTUCTaploBaYiB, agresiiHnx ob6aBok.

3acTocoByOTb KOMMNO3ULiI0O B Pi3HUX rany3sx rocnogapcrBa, a came: eHEepreTUYHiIn,
MaLwwKnHoObyAiBHIN, ByaiBenbHIA NPOMUCNOBOCTAX, TPAHCMNOPTI.
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NNIBKOBI MONIMEPHI MATEPIANU AN AETEKTYIOUYUX NPUCTPOIB

A.B. [ligeHko, J1.A. AHOPIOLLIEHKO

[HCTUTYT cumHTUNAUINHMX MaTepianis HAH Ykpainn, 610001, m. Xapkis, np. JleHiHa, 60
andryushenko@isc.kharkov.com

XapakTepuCTUKN OeTEKTOpPIB Ta iX CTiMKICTb Y npoueci ekcnnyaTauil BU3Ha4atTbCs SK
BNACTUBOCTAMM CLUMHTUNSLINHMX €MEeMEHTIB, TaK i BMacTUBOCTAMU OMTUYHUX MNIBKOBUX
mMaTtepianis, WO BUKOPUCTOBYIOTLCS AN CTBOPEHHA X ONTUYHOI cucTeMn. KOHKpeTHe
npu3Ha4YeHHs npeg aBnse cneyediyvyHi BUMOrn 4o noniMepHMx matepianis.

Y paHin poboTi npoaHani3oBaHi LUMSXM CTBOPEHHSA MNOMIMEPHUX KOMMO3MUIN, WO
3a6e3nevyloTb MOMIMNWEHHA XapaKTepUCTUK LEeTeKTOpiB, NPU3HAYeHUX AN MeaudHin
AiarHoCTUYHIN anapaTtypi Ta KOMOGIHOBaHMX AeTekTopiB Ans pagiomeTpii. MNMpeacraBneHi
pe3ynbTaTu AOCHIIKEHHS] CTPYKTYPWU, MEXaHIYHUX, ONTUYHUX Ta aaresinHnxX BnacTMBOCTEN
NoNiMEePHUX KOMMNO3UL,IN, WO BUKOPUCTOBYKOTLCSA Y SIKOCTI 3aXMCHUX, CBITNOBIAOMBaKOUNX,
CMNEKTPO3MILLYIOUNX | KITENOBUX LLAPIB.

BcTtaHoBNeHO, WO Ans ONTUYHOrO 3'€QHaHHS CUMHTUNATOpPa 3 BUXIAHMM  BiKHOM
AeTektopa Hambinbw NepcrnekTMBHUMKM — MaTtepianamMm € KOMMO3WLUii Ha  OCHOBI
OniroopraHOCUIOKCaHIB 3 (PYHKLIOHaNbHUMM BIiHINIbHUMW | MiAPUAHUMW rpynamu y aTomis
KPEMHIO, WO BYNKAHU3YKOTbCSA B MNPUCYTHOCTI NMATMHOBMX KaTanisaTopiB MO peakuii
noninpueagHaHHsA, SKi BOSTOAIKTb BUCOKOK CTINKICTIO 4O AeCTPyKUii. 3 nornagy 3MeHLEeHHS
BTpaT CBiTNa B OMNTU4YHIA CUCTEMI OeTekTopa ocobnuee Micue 3anmMaroTb KOMMO3uuil Ha
OCHOBi  CUJIOKCAHOBMX MOfiMepiB, WO MICTATb eHinbHi  naHkM. Ha  ocHoBI
noniMeTUN@EeHirICUNOKCaHOBUX NakiB i Kay4dykiB, AKi MICTATb OpraHiyHi NOMIHECUEHTHI
AOMILIKM  pO3pOOMEHO  CNEeKTPO3MILLytodi  KOHTAKTHI i 3aXUCHHi  MOKPUTTS, WO
NepeTBOPIOTbL CBIYEHHSA cUMHTMNATOpPIB 3 obnacTi Ay = 310...420 Hm B o6nactb A2 = 500...
565HM. Taki NOKpUTTS 30iNbLYIOTL CBITSIOBUN BUXIiA | MOKpaLLye eHepreTuyHe po3aineHHs
CUMHTUNATOPIB 3 hoTOAI040M.

Ona cknagaHHa  GaraTtoeneMeHTHUX  OeTekTopiB  Hambinblw  nepcrnekTMBHUMU
ceiTnosigbusatoummmn matepianamm € VM-2000, 3M, ki MalTb He TifIbKM BUCOKMM
KoediuieHT BIigOUTTS, ane 1 He 3MiHIOITb ONTUYHUX BIIACTUBOCTEN NPU BryYEHHi Ha TXHIO
NOBEPXHIO KIENOBUX KOMMNO3ULLN.
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OPIBHOAUCNEPCHI MAPOTENI, WO MICTATb NOMIBIHUINIPOMNIAOH, AK HOCII
AnA CUCTEM KOHTPOJIbOBAHOI'O BUBIJIIbHEHHA NIKIB

r.A. Oynok, H.B. CemeHntok, B.b. Bacunis

HauioHanbHui yHiBepcuTeT JIbBiBCbKa NoniTexHika”, kadpeapa xiMivHOI TexHonorii nepepobku
nnacTtmac, syn. CtenaHa bangepu, 12, JlbBi, 79013 YkpaiHa
galyna_lukan@ukr.net

PagukanbHa reTepodasHa nosnimepusauis € Hanbinbw nowupeHuMm  crnocobom
ofepXXaHHS NoniMepPHUX CYCMNeHsin, SKi LUIMPOKO BUKOPUCTOBYIOTLCA B MeauumHi, Bionorii i
BioTexHonoril, 3o0kpema Ansi BUTOTOBMEHHA CUCTEM HarpaBfieHOro Ta KOHTPOSbOBAHOIo
BUBINIbHEHHSA NikiB. OCHOBHMMM BMMOramu o noniMepHMX YacTUHOK € BionorivyHa i XimivyHa
CTIRKICTb B (i3iONOriYHNMX po3dnMHax, BY3bKe pPO3MOAINIEHHA 4YacTMHOK 3a po3Mipamu,
MOXITMBICTb YTBOPEHHA CTIMKOro 3B'A3KY MiXK (YHKUiOHanNbHUMK rpynamu 6ionoriyHo
aKTUBHUX PEYOBWH, JKIB i NONIMEPHMMW 4YacTMHKaMW cycneHsin. [ns BkasaHux uineun
NnepcnekTMBHUM € rigporenesi KonosniMepu Ha ocHoBI rniungunvetakpunaty (TMA) Ta
nonisiHinniponigony (MBIM1). Taki maTepiany € NPOCTOPOBO 3LUNTUMMU, HE PO3UYUHAIOTLCS Y
BOAI | (hi3po34mHi, a nuwe obmexeHo HabpsKaoTb Y HUX.

HocnigpxeHa pagukanbHa cycneHsiHa (Ko)nonimepusauia B OpraHidyHOMY PO3YUHHUKY
komnosauuin NMA, y npucytHocTi MBIMN. Ak iHepTHi po34YnHHUKK Bynn BMOpaHi TonyeH Ta
AekaHon, gk ctabinisaTopu cycneHsii — TOHKOOMCMNEPCHI KOMOIAW MarHito rigpokcmay Ta
Gapito cynbary.

BcTaHoBNeHa MOXMMBICTb PeErynioBaHHA OUCMEPCHUX XapaKTepUCTUK CUHTE30BaHUX
rigporeneBmnx rpaHynbHUX MaTtepianisa 3MiHOK KOMMO3MUIMHOMO cknagy Ta nigibpati
ONTUMarnbHi YMOBU CUHTE3Y SAKICHUX CHEpPUYHMX YaCTUHOK Pi3HMX po3MipiB. 3 MeTow
BU3HayeHHs Bnnuey [BI1 Ha po3Mmip Ta ¢opMy MONiMepHMX 4YacTUHOK JOCIigKyBanu
CYCMEeH3IinHYy Kononimepusadito npu pisHomMy cniseigHoweHHi TMA:TBI.

BusHadyeHa  3anexHictb  copOuinHo-gecopbuiiHMX  BRacTUMBOCTEM  FPpaHySIbHUX
(ko)nonimepis Ha ocHosi 'MA i MBIl BiA ymMOB CMHTE3y Ta 3anponoHOBaHi MOXIIMBI
MexaHi3aMmu iMmo0binisauii HUMM MOAENbHOI PEYOBUHM METUNEHOBOro. BcTaHOBNEHO BNNUB
pH cepepoBuwa Ta Temnepatypu Ha npouec copbuii-gecopbuii i niaTBepakeHa
NpuaaTHICTb PO3POBNEeHNX KONoniMepHUX CycneHsin Ans 3acToCyBaHHSA siK MPOSIOHraTopis
NiKiB 3 KOHTPOSIbOBAHUM X BUBIfIbHEHHAM. CUHTE30BaHi rpaHysnbHi YaCTUHKN BUTPUMYIOTb
cTepuvnisauito B aBToknasi npu Temnepatypi 120°C.
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OOCNIMKEHHA KOMMMEKCOYTBOPEHHSA Y ®OTOMONIMEPU3ALIMHO3OATHUX
CUCTEMAX 2-TAPOKCIETUIIMETAKPUNAT-NONIBIHINMNIPONIAOH-COJ1I 3ANI3A

0.3. NanuwwuH, M.J1. WekeTa

HauioHanbHuin yHiBepcuTeT “JIbBiBCbka NoniTexHika”
79013, YkpaiHa, m. JbBiB, Byn. C. bangepu, 12
suberlak@polynet.lviv.ua

HocnigkeHHaMn BNnMBY corien MeTaniB Ha doTononiMmepusadito nNoniBiHiNMiponigoH
(MBr) - 2-rigpokcietnnmetakpunatiux (FTEMA) cuctem  BCTaHOBrieHa  BMCOKa
OTOYYTNMBICTE KOMMO3ULiM 3 Manum (4o 1% mac.) Bmictom [MNBI1 y npucyTHOCTI conen
FexSO4 i Fey(SOy4)3 npu ix koHueHTpauii 0,02% mac. [1]. OgepxaHi pesynbtaTun, Ha OYMKY
aBTOPIB, MOXYTb NOACHIOBATUCb KOMMIIEKCOYTBOPEHHAM MiXK KOMNOHEHTaMN CUCTEMU, AKe
NigCcUeETbCA aieto ynbTpacioneToBoro onpoMiHEHHS.

B poboTi gocnigxyBanacb MOXIIMBICTb KOMMIEKCOYTBOPEHHSA Y BKa3aHWX CUCTEMaX i3
3any4eHHsaM MeToay OOTOKOSTIOpMMETPIl B Aiana3oHi A0BXWUH XBUSTb 315-490 HM.

BctaHoBneHo, wo B cuctemi MNBI1-H>O npn A=315 HM cnocTepiraetbca 3miHa oNnTUYHOT
ryctuHn (D) i3 3miHOtO koHueHTpauii B, aka gocsrae MOXNMBOrO MakCUMyMy Mpu
KoHueHTpauii MBI 0,5% mac. JogaBaHHA B cuctemy coni 3anisa(lll) npu Tin xxe OOBXWUHI
XBUWAi Pi3KO 3MIHIOE XapaKkTep 3aneXHOCTi ONTUYHOI r'yCTUHU Big cniBeigHoweHHsA MBI1:cinb
3aniza(lll), Wwo NposiBNAETLCA NOABOK eKCTpeMyMy nNpu BMICTI coni , 6nuabkomy o 0,02%
Mac. HesanexHiCTb KOHLEHTPaUilHOI TOYKM eKCTPEeMyMy Bif AOBXWH XBWUIIb, MPU SIKUX
NpPOBOAUSIUCE BUMIpKU, MOXe OyTM [0Ka30M YTBOPEHHS KOMMMEKCY 3 MNepeHeCceHHAM
3apsgy neBHol cTexiomeTpil. Hankpalie us ymoBa BUKOHYETbCS OM4 ynbTpadioneToBoi
obnacti. Ana cuctem [MBIl1-cinb 3ani3a(ll) ekctpemanbHa 3anexHicts D Big KoHUeHTpauii
coni € MeHW BupaxeHow. Ekctpemym 3anexHocTi D Big A 3anisoBMICHMX KOMMO3WLin
nposaBnAeTbLCA B ynbTpadioneTosin obnacti npu cniseigHoweHHi NBIM:'EMA=1:1 ocHoBoO-
MOSb/MOJb.

OpepxaHi pesynbTatn MOXYTb OYyTM BUKOPUCTaHI ANS 34IMCHEHHS KOHTPOSIbOBAHOMO
npouecy doTonosniMmepusadii NONiBiHINNIPONIAOH-2-Ti4POKCIETUIIMETaKpUIaTHUX CUCTEM Y
NPUCYTHOCTI COMnen 3anisa 3 MEeTOK odepXaHHA doTononiMepis 3 NPOrHO30BaHUMM
BNaCTUBOCTSIMU 3arexHO Bif ranysi iX 3aCTOCyBaHHS.

1. 0O.B.Cybepnsak, M.Jl.lWeketa, B.€.JleBuupkun. [loniBiHinNNiponigoH-2-rigpokcieTunMmeTakpunaTHi
kononimepun. OcobnmnBocTi ogepXaHHs doTononiMmepusauieto 3 BUKOpUCTaHHAM conen metanie // XK-n
«XiMiYHa npomMucnoBicTb YkpaiHn».-2007.-Ne4.-C.38-41.
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ACOUIATUBHI MPOLIECK Y 3MILLAHUX PO34YUHAX CYJIb®ATY OEKCTPAHY 3
BEH3ETOHIN XNTOPUOOM

Metpuwnn P.C., Contuc M.M., Apemko 3.M.

JIbBiBCbKUI HaUiOHanbHWA yHiBEpCUTET iMeHi IBaHa ®paHka
Byn. Kupuna i Medogis, 6, 79005 JlbBiB, YkpaiHa
soltys@franko.lviv.ua

MixxmonekynsipHa B3aemopgis Makpomoriekyn nonienekrponitis 3 [MAP y BogHux
pO34MHax 3anuaeTbCs akTyanbHOK NPOBNEeMOol CydacHo! i3MYHOT XiMil. 3Ha4yHUI
iHTepec Oo uiei npobnemu NiaTpUMye LUMPOKE BUKOPUCTAHHSA CyMilLIen NOoNienekTponiTie Ta
HU3bkomonekynsapHux NAP ana perynioBaHHS BriacTMBOCTEN KOMMNO3WULINHUX MaTtepianis 3
HaHOPO3MIPHMUMKN edoeKTamMm.

B ubomMy noBigoMneHHi 06roBoprOOTLCA pes3ynbTaTu B3aemogii  MakpoMOrekyr
NPUPOSHOro NOMIeNeKkTponiTy — cynbdaTy AekcTpaHy 3 KaTioHHow [TAP — 6eH3eToHin
XNopuaoM. XapakTepHor OCOBNUBICTIO CUCTEM, WO MICTATbL nonienektponit ta MNAP, €
SAACKpaBO BMPpaxeHi acouiaTUBHI npouecu, K CYNpOBOAXYIOTbCA YTBOPEHHAM
iHTEPMONEKYNspHUX acouiaTiB (arperaTiB, KOMMMEKCIB). IHTEHCUBHICTb acoLiaTUBHUX
npouecie ouiHOBaNM 3a ONTUYHOK TYCTUHOW 3MilWaHUX po3udnHis [MMAP -
nonienexkTponir.

AHani3 nonoXeHHa MakCUMyMy OMTUYHOI FYCTUHWU Bif CMIBBIAHOLWEHHSI KOHUEHTpauii
BGeH3eTOoHIN xnopuay Ta cynbdaTy AeKCTpaHy Noka3as, WO Len MakcMmyM pikcyeTbCcsa ons
OAHOro i TOro > CniBBIOHOLWEHHS IXHiIX KOHUeEeHTpauii, a came 2:1. Bucorta uboro
MakCUMyMy 3pocTae i3 30inblUeHHsAM KOHUEeHTpauii cynbdgaTy OeKkCTpaHy, a  MKoro
NONOXEHHS He 3anexuTb Big abConTHUX 3HaYeHb KOHLEHTPAaLil KOMMNOHEHTIB, a TiNbKu
Bi TXHbOro CniBBiOHOLIEHHS, WO BKAsye Ha B3aEMOLil0 MiXK KOMMOHEHTaMW 3a paxyHOK
€NeKTPOCTaTUYHOrO NPUTSAraHHS.

3MEHLUEHHS HeraTMBHOMO 3apsay Ha MakpoMonekyrni Ta 36inbweHHs i rigpodobHoCTi
3YMOBJSIIOE 3rOPTaHHA MAaKpPOMOSIEKYNAPHOro Knybka. 3ropHyTi MakpoMosekynu B
i30€MEeKTPUYHIA ToYli arperyioTb 3 YTBOPEHHSM HAOMOSMEKYNSPHUX YTBOPEHb Ha OCHOBI
MakpoKIybKiB nonienekTponity (BUHUKHEHHS MYTHOCTI cuctemu). MNMoganbue 36inblieHHs
KoHueHTpauii MAP cnpuse nepesapsagui MakpoMonekyn nonienekTponity, 36inblIeHHIo
IXHbOro 3apsagy Ta IxHW0 rigpodiniadito, WO 3yMOBMOE MNPUNUHEHHSA arperadil
MakpoknybkiB. CykynHa i umx [OBOX YMHHWUKIB 3YMOBIOE MOSIBY MaKkCMMyMy Ha
3anexHOCTi MYTHOCTI cuctemMu Big KoHueHTpauii AP, BucoTa i NOMOXEHHS $KOro,
OYEeBMAHO, NOBUHHI 3anexaTtwu Bif cniBBigHOWEHHA KOoHUeHTpauii AP Ta nonienektponity.

Takmm YnMHOM, B3aeMOfist MK KOMMOHEHTaMW cUCTeMU: Boda — CyrnbdaT AeKCTpaHy —
GEeH3eTOHI XNopua 3yMOBIIHOE YTBOPEHHS HAaAMOMNEKYNAPHUX YTBOPEHb ABOX Tunis: 1) y
nepegMiuensipHin - OinsHUi  KOHUEeHTpauin OGeH3eTOoHIM Xnopuay Ha OCHOBIi 3ropHYTUX
MakpoMonekyn cynbdaTy QAeKCTpaHy; 2) Yy nicnamiuensipHii LingHui  KOHUeHTpauin
GeH3eTOoHIN xnopmay Ha OCHOBI MiLern 6eH3eToHIn xnopuay.

96



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

3AKOHOMIPHOCTI NONIIMEPHOI MOAU®IKALIII OKCUAIB METAIIB B
FEETEPO®A3HUX YMOBAX

LLnbanosa A.M. , Tkayosa J1.I1., Cybepnsk O.B., JleBuubkun B.€.

HauioHanbHuin yHiBepcuTeT «J1bBiBCbKa NOniTEXHiKa»
79013, m. JlbBiB, Byn. C. baHgepu, 12, ten.: (032)2582504
suberlak@polynet.lviv.ua.

LLInpokoro BMKopucTaHHs HabyBaloTb MOMIMEPHI KOMMNO3WULiINHI MaTepianu, OO ckragy
AKX BXOAATb ApibHOAMCNEpCHI nopolwkonodibHi HamoBHoBaui. [JOo Takux Mmartepianis
CTaBnATb NiABULLEHI BMMOMN LLOAO PIBHOMIPHOMO PO3MNOAifIeHHA HanoBHIOBayYa B OO’eMi
aucnepcHoil gasn. [na BupilleHHa gaHoi npobnemu nposoannu mogudikauito NoBepXHi
APIOHOANCNEPCHNX OKCUAIB UMHKY i TUTaHy LWAAXOM nosiimepusadii psgy  BiHINbHUX
MOHOMEpIB (MeTunMmeTakpunar, CTMposn) B MNPUCYTHOCTI nonisiHinniponigoHy (MBIM) Ta
TBEpAOI NOBEPXHI.

Ha ocHOBI JoCnigKeHHs KIHETUKM nofimepuaauil BiHINbHUX MOHOMEPIB B MPUCYTHOCTI
MBI Ta gpibHOOMCNEPCHUX YaCTUHOK OKCUAIB UUHKY abo TuTaHy BCTAHOBIEHO, LUO
3aKOHOMIPHOCTI Mpouecy BU3HA4YalTbCA NPUPOLAOK MOHOMEPY, MOJSIEKYNAPHOK Macoro
MBI, a TakoX KOHUEeHTpauiMHMMKM Ta TemnepaTypHuMM napameTpamn. Ha npouec
noniMepusauii TakoX CyTTEBUM BNAMB Mae npupoga teBepnoi asun, Tak, B NPUCYTHOCTI
ZnO nonimepu3aauiqa BiabyBaeTbCs 3i 3HAYHO BULLOK LIBMAKICTIO, HiXX B npucyTHOCTI TiO..
Mpn LbOMY AOCAraeTbCs BULLMA FPaHUYHUIA CTYNiHb KOHBepCii MoHoMepy (98-98.,5 %).
Cnig Big3HauMTK, WO BMAMB NpUpOAW TBEpLOi MOBEpPXHi MPOSBNSETbCA AK Ha cTagii
iHiLitOBaHHSA, Tak i 0OpmBY NaHutora.

BusaeneHo, wo MBI 6epe akTMBHY y4acTb B NPOLECI iHiLilOBaHHA noniMepu3adii yepes
YTBOPEHHSI KOMMNMEKCY 3 NepeHeceHHAM 3apsay 3 Mofiekynamm MOHOMeEpY Ta iHidiaTtopa,
a TaKoX Yy B3aeMofisiX 3 aKTMBHUMM LEeHTpamMuM Ha noBepxHi okcupie meTtanie. Lle
NigTBEPAXYETbCA  pe3ynbTaTaMu  MOTEHUIOMETPUYHUX Ta  POTOKONOPUMETPUYHUX
AocnigXeHb.

BcTtaHoBneHo, WO Ha npouec nonimepusauii B OCNIAXYBaHUX CUCTEMAX Mae BNSvB
Linun pag gakTopis, HaMBaXMBILWI 3 SKMX € MDKMOMEKYNSPHI B3aeMOAil MakpoMoriekyn
MBI 3 monekynamu ZnO abo TiO, Ta Monekynamv MOHOMEPY, KOMMOHEHTIB CMCTEMU 3
BoAol, agcopbuis Monekyn Ha TBepain nosepxHi. Y pesynbTaTi nonimepusadil
OLEePXYITbCA CTiMKi 4O Koarynsuii noniMepHi gucnepcii, aki MoXyTb 6yTU BUKOPUCTaHI sk
OCHOBa AN BoaHoaucnepcinHux dapb. BusaBneHi 3akOHOMIPHOCTI  BigKpvBalOTb
MOXIUBOCTI  OAepXaHHA Ta Moguduikauii emynbCih  nonimMepiB  AOCTYMHUMMU
NPOMUCNOBUMM METOOaMWN, a TaKOX CNPSAMOBAHO perynoBaTtv BAACTUBOCTI MoniMepis
6esnocepedHbO Nif Yac CUHTE3Y.
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KPEMHINOPIAHIYHI CUMHTUINAUIAHI MATEPIATIN

T.€. [opbayoBa, J1.A. AHagptouieHko, A.l. Begpik

[HCTUTYT cumMHTUNALINHKX MaTepianis HAH YkpinHu
610001, XapkiB np. JleHiHa, 60
andryushenko @isc.kharkov

Y paHi poboTi NpoaHanisoBaHO LUNSAXU CTBOPEHHSI KPEMHIMOPraHiYHMX KOMMNO3ULIn Ans
ofepXXaHHS PigKMX i enacTUYHUX CUMHTUNATOPIB. NMpoBeaeHo JOCHIMKEHHSA BNIMBY Pi3HOT
MOMEKYNAPHOI Macu OpraHOCUIIOKCaHiB, XiMiYHOI OyaoBM akTMBaTopiB, 3MillyBadis
CMEKTPY, PO3YMHHUKIB, 34aTHUX YTPUMYBATUCA B OPraHOCWUSIOKCAHOBOI MaTtpuui nicns
OTBEPAIHHSA KOMMO3MWLiA Ha ONTUYHI | CUMHTMASUINHI BRNAcTMBOCTI CLMHTUNSATOPIB.
BctaHoBneHo, Lo mpem-6ByTinTonyon Bonoaie BMCOKOIO PO34YMHHICTIO B
OpraHocusfoKcaHax, Lo A03BOMSE BUKOPUCTOBYBATM MOro B KiNbKOCTI A0 70 % W Tum
camuMm 3abesneyye po3WMPEHHA aCOPTUMEHTY aKTMBATOpPIB i 3MillyBa4iB CNeKTpy i
NiABULWMTU CLUMHTUNALIMHY e(PEKTUBHICTb CUMHTUAATOPIB. Bu3HayeHo onTuManbeHi cknagu
CUMHTUNALIMHMX ~ KOMMO3UUiA, WO  3abe3nedvyioTb  MiABULWEHHA  CUMHTUNALINHOL
edeKkTMBHOCTI  cuuHTUnaTopiB  Oinbw  Hix B 1,3-1,6 | HeoOxigHWi  piBEHb
NoXXeXXHobe3neyHocTi i Hagae MOXNUBICTb CTBOPEHHS BenuMKMX 3a  o0b6’emMom
CUMHTUAALINHUX NIYNNBHUKIB OS5 BAKOPUCTAHHSA Y (Di3nLLi BUCOKUX EHEPTiN.
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MODIFICATION OF ALKYD FILM-FORMING SUBSTANCES WITH CARBON
NANOMATERIALS TO CREATE NEW PAINT COATINGS

Nikalaichyk H.V., Prokopchuk N.R.

Belarusian State Technological University, Republic of Belarus, 13a, Sverdlov St., Minsk, 220050
polirana@mail.ru

On the basis of worldwide experience in the use of nanotechnologies in the production
of paints, we modified the most promising pigmented paints of polycondensation type
which are produced industrially in the Republic of Belarus - alkyd enamels - with carbon
nanomaterials (CNM) of differing chemical type. The carbon nanomaterials employed
were carbon nanotubes (CNT), a diamond-containing charge (DCC) and ultradisperse
diamond (UDD), which are by-products of domestic industry.

When carrying out this research, we took into account the difficulty of introducing finely-
disperse patrticles into a polymeric matrix, and utilised surface treatment of the particles in
combination with modern dispersant technology in order to ensure their dispersity,
resistance to aggregation and uniform distribution in the paint.

It was found that introduction of the disperse diamond materials DCC and UDD
produced the greatest improvement in the adhesive, mechanical and protective properties
of the alkyd paints. When carbon nanotubes were used as the alkyd coating modifier, a
doping effect occurred, in which the most effective modifying influence of the nanoparticles
was manifested when a small ("doping") amount of the additive (up to 0.05 wt.%) was
introduced.

A mechanism is proposed for the action of CNM on the properties of alkyd coatings, and
this evidently has two aspects. On the one hand, the introduction of nanoadditives into the
paint formulation leads to change in the nature of the structuring of coatings due to
interaction of the film-forming substance with the nanoadditives. On the other hand, the
addition to polymeric material of small amounts of substances which do not react
chemically with it may influence the morphology of the supramolecular structure, which for
lightly-crosslinked polymers differs little from that for linear polymers.  Electron
microphotographs of the coatings show that the nanoparticles, which are nucleation
centres, facilitate formation of the finely dendritic structure found in the modified material,
and thus improve the deformation-strength characteristics of the coating.
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SODIUM CELLULOSE SULFATE AGAINST TOBACCO MOSAIC VIRUS INFECTION

A.S.Turaev', Z.Kadirova?, N.S.Normakhamatov'

! Institute of Bioorganic Chemistry of Uzbek Academy of Sciences,
M.Ulugbek str. 83, Tashkent-100125, Uzbekistan
nodirali@gmail.com
2 |nstitute of Genetics and Plant Experimental Biology of Uzbek Academy of Sciences,
Tashkent region, 702151, Uzbekistan

The sulfated polysaccharides belong to many plants and provide their structural and
protection functions. The extensive range of their physiological functions only recently
started to evaluate and investigate. These functions depend on the content and a spatial
location of sulfate groups (SG).

Sano and his colleagues [1] have been studied chondroitin sulfate (Chs) and
alginate(Alg) for their activities against Tobacco Mosaic Virus (TMV). TMV - the most
harmful disease of tomatoes, significantly influencing their growth, development and
productivity. When mixed solution of TMV and the preparations were centrifuged, most
infectivity was found in the precipitate. But these substances could not inactivate TMV,
even when incubated for 3 days, suggesting that the substances do not combine
irreversibly with the TMV particle, and therefore, the interaction of TMV and active
substances was reversible at least on dilution.

In the course of searching for antiviral substances against TMV, it was found that
sulfated derivatives of cellulose (CS) have a high inhibitory activity against TMV. Like Chs
and Alg the CS is an ionic polysaccharide and behaves as a strong polyelectrolyte, which
forms polyelectrolyte complexes, including insoluble polysalts with cationic polyelectrolytes
[2].

CS does not content different functional groups (i.e. -COOH, —NH,), and branched
patterns in contrast to other biologic active anionic polysaccharides, allows to control of the
biological active group (-SO3") by the macromolecule. Thus, the mechanism of biological
action can be determined in a molecular level and all these data can be a basis for further
study of synthesis and antiviral activity of CS, including against TMV infection.

Investigations showed that the considerable quantity of SGs is required to total
inactivate the infectivity (from concentration dependence). The location of SGs by the
macromolecule and in the anhydroglucopyranose unit is effect to the biological activity. A
sample with only O-6 substitution (degree of substitution 1,4) could inactivate up to 65 %
infection. Another sample with the same sulfate contents but containing di- and tri-
substituted units had stopped the infectivity fully. These dependences may be caused by a
flexibility of macromolecule structure. The mono-substituted sample has most flexible
structure among other di- and tri-substituted variations, because of absence of O-3
substitution.

Investigations on mechanism of action of CS against TMV are continued.

1. Y.Sano. Carbohydrate Polymers, 38 (1999), pp. 183-186.
2. N.S.Normakhamatov. Ph.D. thesis, Tashkent -2006.
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BB MONAPHOIO CrniBBIAHOLWEHHA ETOKCUCUITIAHIB HA
TEPMOMEXAHIYHI BJIACTUBOCTI ENMOKCUAHO-CUITOKCAHOBUX KOMIMO3UTIB
AHIAPMAHOIO TBEPAIHHA

XKunbuosa C.B., Muxanb4yk B.M.

[oHeubkWi HauioHanbHWI yHiBEpcUTeT, BYN. YHiBepcuteTcbka, 24, [loHeubk, 83055
svetlana_zhiltsova@rambler.ru

OOHUM 3 HanMnNoOLWMPEHIWNX MEeTOoAIB OAepXKaHHA enoOKCUMAHO-CUNOKCaHOBUX ribpuaHmMx
MaTtepianis € 30fb-refib CUHTE3, iICTOTHOK NepeBaro SKOro MOPIBHAHO i3 3BUYANHUM
MEXaHiYHUM HaMNOBHEHHSIM OpraHiYHOro nomniMepy € MOXNUBICTb (POpPMYBaHHA OMNTUYHO
Npo30opux KOMMO3UTIB. 3HAHHS TEPMOMEXaHIYHUX BMACTMBOCTEW TaKMX CUCTEM B
3anexHoCTi Big4 IXHbOro CcKnagy BaxnuBe N9 BU3HAYEHHS MeX eKcnryaTauinHux
MOXNUBOCTEN MaTepianis. TomMy MeTOW [gaHoro AochnigXeHHA Oyno BCTaHOBIEHHS
3anexXHOCTI TEPMOMEXaHIYHUX XapaKTepUCTUK KOMMO3UTIB Bi4 BMICTY CUIIOKCAHOBOI
KOMMOHEHTH.

OpraHiyHy MaTpuulo odepXxyBann 3 BUKOPUCTAHHSAM €MNOKCUMAHOI CMOMW Ha OCHOBI
Tpuenokenay  1,1-aumeTmnon-3-uUMKnorekceHy Ta  i30-MeTunTeTparigpodranesoro
aHrigpuay; AOns  NPUCKOPEHHA  peakuil TBepdiHHa  3actocoByBanu  2,4,6-mpuc-
(N,N-oumetunamiHomeTun)deHon. HeopraHiyHy cknagoBy KOMMo3uTy opmMyBann Ha
ocHoBi TeTpaeTokcucunany (TEOC) i miumpokeunponintpuetokeucunany (EC-1) y
MONSAPHMX cniBBigHoweHHsX 1:0, 1:1, 0:1, i3 3aranbHOO KiNbKiCTIO CUIOKCAaHOBMX YaCTUHOK
y KiHUeBux ribpmaax y nepepaxyHky Ha SiO» Big 0,25 go 10 mac%.

I3 36inbweHHAM BMIiCTy komnatmbinizatopa (B gaHomy Bunagky EC-1) ictoTHO
3MEHLUYETLCA Yac roMoreHisauil enokCcMaHO-CUNOKCAHOBUX 30SiB, i CUCTEMMU CTaloTb
3Ha4yHO cTabinbHiwWnMMKN. 3 iHWOro 60Ky, BMKOPUCTAHHA E€TOKCUCWMMNAaHYy 3 €enoKCUAHOM
YHKLIOHANbHICTIO NPU3BOAUTL A0 POPMYBaHHA OGinblu OedEeKTHUX CiT4acTUX CTPYKTYpP
yepe3 YTBOPEHHSI KOBASNIEHTHMX 3B’SI3KIB MK €MOKCUAHOK MaTpuLer i CUNOKCaHOBUMM
YaCcTUHKaMW, WO MPOSABASETLCA B ICTOTHOMY 3HWXKEHHI KOHLUEHTpauil MiKBY3rnoBUX
naHuloriB i TemnepaTtypu CKNyBaHHs OnOKOBMX 3pa3kiB KOMMO3UTIB  (AKWO Ang
HemoaudikoBaHOro noniMepy TemnepaTypa cknyBaHHsA cknagae 198°C, To gns cuctemu i3
BMICTOM CUITOKCaHOBMX YacTMHOK 10 mac% npwu cniesigHoweHHi TEOC:EC-1 = 0:1 — nuwe
78°C). MeHwWw BupaxeHun edekT nnactudikauii ana ribpuaie Ha ocHosi Tinbkn TEOC:
BiICYTHICTb XiMiYHOI B3aeMOAii MK KOMMOHEHTaMW Cnpusie MiHiMarbHOMY HeraTMBHOMY
BMSIMBY CUSTOKCAHOBUX YACTUHOK Ha TOMOJOri0 enoKCUAHO-aHrigpuaHol matpudi. NpoTe
3aranbHa TeHAEeHUis 00 3HWKEHHS TeMnepaTypu CKNyBaHHSA 3 MiABULEHHAM YacTKu
HeopraHiyHOI CKIagoBOi CNOCTEpPIraeTbCs i B UbOMY BUNAAKY, WO MOXe 6yTu NoB’si3aHo 3
YKPYMHEHHAM CUSTOKCAHOBUX YaCTUHOK i CTEPUYHUMU OBMEXEHHSAMW NPWU  YTBOPEHHI
OpraHi4HOI MaTpuLli KOMMO3UTY.

Taknm YnMHOM, 36inbLUEHHSA BMICTY CUSTOKCAHOBOI KOMMOHEHTU, a TakoX YacTkm EC-1 y
cuctemax BUKIMKAE nnactudikauito enokCUaHO-CUIOKCAaHOBUX KOMMO3UTIB aHrigpuaHoro
TBEPLiHHA.
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ADHESIVE A COMPOSITION ON THE BASIS CARBOXYMETHYLCELLULOSE FOR
DEMOUNTABLE DENTAL PROSTHESIS

Khaytmetova S.B., Gulyamov T., Turaev A.S.

Institute of Bioorganic chemistry of the Uzbek Academy Sciences,
M.Ulugbek-83, 100125, Tashkent, Uzbekistan

Obtaining of adhesive composition on basis of modified natural polysaccharide for
application in orthopedic stomatology for improvement of fixing and achievement of earlier
adaptation to demountable dental artificial limbs was investigated.

The opportunity of the using the composite as an adhesive application with the
increased antimicrobial effect on basis of natural polysaccharide and their derivatives,
which are Na- carboxymethylcellulose (CMC), H-CMC and fruit pectin was estimated.

A modification of industrial Na-CMC, having DP=450-530 and DS=0,70-0,85 were
carried out by hydrolysis. Heterogeneous hydrolytic splitting was spent with mixture of
ethanol and mineral acid as HCI.

At treating of carboxylmethylcellulose by the acid occurs reaction of hydrolysis and
celluloseglycolic acid is formed which is acid form of CMC.

The opportunity of the directed modifying of structure of macromolecules CMC is
shown. Are appreciated by MM and MMD products hydrolytic splittings.

On basis of the carried out medical, biological and technological investigations the
composition as a powder with antimicrobial effect, having good distribution on the surfaces
of an artificial limb and high adhesive properties was chosen.
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SYNTHESIS AND APPLICATION OF GRAFTED CHITOSAN WITH POLY(ETHYLENE
GLYCOL) METHYL ETHER ACRYLATE AND METHYL METHACRYLATE

|. Gerasimcik, D. Zarskute, T. Romaskevic, S. Budriene

Department of Polymer Chemistry, Vilnius University,
Naugarduko str. 24, Vilnius LT-03225, Lithuania
irina.gerasimcik@chf.vu.lt

Graft copolymerization is one of the most attractive modification methods because of it
is a useful technique for modifying the chemical and physical properties of natural
polymers [1]. Chitosan (Chs) is water-soluble biocompatible and biodegrading polymer.
Chemical modification of Chs is an important topic for the production of biofunctional
materials with a wide practical application in many areas, such as pharmacy, medicine,
cosmetics [2].

The aim of present work was to study synthesis of grafted Chs with two different
acrylates. Poly(ethylene glycol) methyl ether acrylate (PEGMEA) (water-soluble monomer)
and methyl methacrylate (MMA) (organic-soluble monomer) of various amount were used
for graft copolymerization. Syntheses were carried out using cerium ammonium nitrate as
an initiator when Chs and monomer molar ratio was changed. Molar composition of
copolymers was estimated from determined values of nitrogen, amine and hydroxyl groups
in copolymers. Influence of initial molar ratio of components on molar composition of
copolymers and percent grafting (PG) was investigated. In both cases, increasing of
amount of monomer in initial reaction mixture resulted in increasing of monomer unit in
copolymers (PEGMEA from 1.8 to 19.2 mol. %, MMA from 8.0 to 44.6 mol. %) as well as
increasing PG.

PG was increased from 3.5 to 93.2 %, when initial molar ratio of Chs and PEGMEA was
varied from 1:1 to 1:5, respectively. In the case with Chs-g-MMA, PG was increased from
12.0 to 156.9 %, when [Chs]:[MMA] from 1:1 to 1:20 was used. Nature of monomer has
influenced on solubility of obtained copolymers in different solvents. Synthesized grafted
copolymers were used as carriers for immobilization of maltogenase. Enzyme was
immobilized onto grafted Chs microparticles by covalent binding using glutaraldehyde as
crosslinking agent. The best efficiencies of immobilization of maltogenase (92.0 % and
86.9 %) were obtained when Chs-g-MMA microparticles with initial molar ratio of
[Chs]:[MMA]=1:10 and Chs-g-PEGMEA with initial molar ratio of [Chs]:[PEGMEA]=1:5
were used.

ACKNOWLEDGEMENT. The study was supported by Lithuanian State Science and Studies
Foundation according to Contract No. N-10/2008.

1. R. Jayakumar et all, Carbohydr. Polym., 2005, 62, 142-158.
2. K. G. Skriabin et all, Chitin and Chitosan. Production, properties and usage, Moscow, 2002.
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3ACTOCYBAHHA HOBUX METOAIB TBEPOO®A3HOI EKCTPY3Ii Ans
CTPYKTYPHOI MOOU®DIKALUII MONIMEPIB, LLLO KPUCTANI3YIOTbCA

BosHsik A.B, Bosnsik HO.B.

YkpaiHa, [JoHeLbK1i i3nKo-TEXHIYHMI IHCTUTYT iMeHi O.0. NankiHa HAH YkpaiHu,
83114 m. JoHeupk, Byn.P.JTiokcembypr,72
woznyak@mail.ru

OcTaHHIMN pokaMn 3Ha4YHUN IHTEPEC BUABNSIETLCSA A0 METOAIB NNacTUYHOI gedbopmalii,
LLIO 3aCHOBaHi Ha NPOCTOMY 3CYBI | SIKi OTpUManu HasBy MeTOAiB iHTEHCUBHUX MAACTUYHNX
aedopmauin. BoHn BurigHO BIiApPI3HANOTLCS Big TpaauuiHMX crnocobiB TBepaodasHoro
3MILUHEHHS NoniMepHUX Martepianis, 30Kpema, TMM, WO He NpuBOoAATb A0 POPMO3MIHU
3aroTiBkM. ABTopamu [1,2] BrepLle nokasaHO NepCcrneKkTUBHICTb 3aCTOCYyBaHHA OAHOro 3
HUX — piBHOKaHanbHOI KyTtoBOI ekcTpy3il (PKKE) ana moaudikauii CTpykTypy i
BNacTMBOCTEN NOniMepiB.

B [oHeubkomy i3nKo-TeXHIYHOMY iHCTUTYTI iMeHi O.0. Tlankina HAH Ykpainu
po3pobneHi mogudikauii PKKE — piBHokaHanbHa 6aratokytoBa ekctpysia (PKBKE) i
piBHOkaHanbHa T-nogibHa ekcTpysia (PKTE), a takox meton reuHTOBOI ekcTpysii (TE). Y
pasi PKBKE uuniHapuyHa 3aroTiBka NpoAaBfIlOETLCA Yepes NPUCTPIn, SKUIA cKnagaeTbeq 3
AEKINbKOX Nap KaHanis O4HOro AiameTpa, WO nepeTuHalTbCa Nig 3agaHnMu KyTamu (Ha
BigMiHy Big PKKE, ge npucytHa Tinbkm ogHa napa kaHanie). Npu PKTE 3arotiBka
BMAOABMIOETBCA 3 BEpPTMKANbLHOrO B [ABa [OPWU3OHTamnbHi  KaHanu, MpuUyYOMY MJIOLL
nonepeYyHnx nepeTuHiB Beix kaHaniB piBHi. MNMpouec 'E € npowToBXyBaHHAM NPU3MaTUYHOI
3aroTiBKM Yepes3 MaTpuLIO 3 TBUHTOBUM KaHamoM.

B paHin pobGoTi gocnigkeHa MOXMIMBICTb 3aCTOCYBaHHA HOBUX CXeM TBepaodasHoi
ekcTpysii (TPE) ana CTpykTypHOi mMogudikauii psagy amopgHO-KpUCTaniyHnx noniMmepis:
nonieTuneHy HN3bKOoI i BUCOKOI NYCTUHW, nosiamigy-6, nonitetpadptopeTtuneHy. Bapitosanu
TemnepaTtypy i WBMAOKICTb eKCTPY3il, iIHTEHCUMBHICTb Aedopmalil, BENMUYNMHY HaKONUYEHOI
aedopmadil.

BcrtaHoBneHo, wo BkasaHi metoan TOE npmsBogsatb 00 NiABULLIEHHST MILHOCTHUX
XapakTEPUCTUK aMOpPdHO-KpUCTanivHnX nonimepis. JocnigXXeHHs, dki BAKOHaHI MmeTogamm
AndpepeHuianbHOI CKaHy4Ooi KanopumeTpil, ginatomeTpil, Y- cnekTpockonii, eNekTPoOHHOT
CKaHylo4Oi MikpocKonil cBig4aTb NpPO CTPYKTYpHI nepebynosu, WO BigbyBawTbCsa B
Matepianax nicna obpaHoro cnocoby obpobkKM | KOPENHOYMX i3 3MIHOK MIKPOTBEPAOCTI Ta
MILHOCTHUX XapakTepPUCTUK.

OTpuMaHi pe3ynbTaTu NOSACHIOKTLCS i3 3any4YeHHSM Cy4acHUX YSBMEeHb MPO MexaHi3mMu
nnacTtnyHol gecpopmadii B noniMmepax, Wo KpUcTaniayTbCs.

.—J. Sue, H. Dilan, Y. Li. Polymer Engineering and Science, 1999, Vol.39, Ne12, p. 2505-2515.
. Xia, H.-J. Sue, A. J. Hsieh, J. W.-L. Huang. Journal of Polymer Science: Part B: Polymer Physics, 2001,
l.

1. H
2. Z
Vol. 39, p.1394-1403.
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BMN/NB AHFTAPMOHIYHMX E®EKTIB HA TEMJIO®I3NYHI BIIACTUBOCTI
KOMMNO3UUIMHUX MATEPIAJIB HA OCHOBI JIIHIMHUX AMOP®HUX MNMOJIIMEPIB

LWeB4vyk T.M.

PiBHEHCbKMIA AepxXaBHWUIA r'ymaHiTapHuii yHiBepeuTeT, Byn. OctadoBa 31, m. PisHe, 33000,
vmb82@mail.ru

3 ypaxyBaHHAM TapMOHIYHUX | aHrapMOHIYHMX edpekTiB npu po3rnagi KonvBaHb
CTPYKTYPHUX €fEeMEHTIB MaKpOMOSIEKYSl, BU3HAYeHi PeLliTKOBUA Ta TepMoguMHaMIYHUIA
napameTp [proHan3eHa, a TakoX kKoediuieHT lNMyaccoHa. Ha OCHOBI X 3HayeHb OLHEHO
CTYnNiHb @HrapMOHIYHOrO BiAXWNEHHSI CTPYKTYPHUX enemeHTiB nonisiHinxnopuay (MBX) Big
PIBHOBa)XXHOrO CTaHy i NokasaHo, Wo B obnacTi Temnepatyp T>T, Ta BMICTy iHrpedieHTIB

(0-20) 06.% HeobxigHO BpaxoByBaTW aHrapMOHI3M TPETbOro | YeTBEPTOro NOPSAKIB.

30iNcHeHO aHani3 po3paxyHKiB  3HAYeHHS  KBa3iMPY>XHUX  CUMOBMX  KOHCTaHT
BHYTPILLHLOMOSIEKYNAPHOI Ta MiKMONEKYNAPHOI B3aeMogil Ang BMnagky MoamngikoBaHUx
dopm docgorincy (Pr). MNokasaHo, WO iX BenNUYMHa BU3HAYAETLCA HE NULIE TUMOM
nosniiMepHol MaTpuui, TemnepaTtypu, ane i HasBHICTIO BigMOBIOHMX aKTMBHUX LIEHTPIB Ha
NMOBEPXHi BMCOKOAMCMNEPCHOro HanoBHOBa4va. Bukopuctosytoun napametpu [proHanseHa,
noteHuiann JleHHapa-[bkoHca i Mop3e, BM3HaAYUIM a@HraPMOHIYHI CUMOBI KOHCTaHTU
TPETBOro i YETBEPTOro MOPSALKY, a TaKOX €Heprilo B3aemMofil CTPYKTYPHUX €NeMeHTIB
MaKpoMOMeKyn 3 iHrpedieHTaMun y BignoBigHOMY TemnepaTtypHOMYy norsi.

BcTaHoBMEHO, WO Yy BMMNAAKy aHanisy TeMnepaTypHUX 3anexHocTten TensnoisnyHmx
BNacTMBOCTEN MOMIMEPHNX CUCTEM HEOOXiAHO BpaxoByBaTW aHrapMOHIYHY CKnagoBy
KONMBaHb CTPYKTYPHUX enemeHTiB Makpomorekyn. Lle obymoBneHo 3MiHaMn OOHOHHOro
CreKkTpa CTPYKTYPHUX efieMEHTIB  MaKpOMOSeKyr, 3yMOBMEHWX CUNOBMMW  Ta
eHepreTMYHMMKN XapaKTepucTMkamu matepiany, siki 3anexartb TakoX Big TUny Ta BMICTY
iHrpegieHTiB. BUKOPUCTaAHHA MOAENbHOro nigxoay A03BOSIMNO OTpUMAaTK CriBBigHOLLIEHHS
AN 3HaxXoOKEHHA TennonposigHOCTI reteporeHHnx cuctem [BX+®r, TMBX+®dMyg,
MBX+®lpp, T[NBX+®Plg. CniBcTaBneHHs TEOPETUYHO pPO3paxoBaHMX 3HAYEHb |
eKCrnepuMMeHTanbHNMX OaHuX MnokasaHo, WO BOHW Ha 2-7% Bigpi3HATLCA MK coBOto.
AHanis TemnepaTypHuX 3anexHocTten TennonposigHocTi NBX-cnctem go3sonue 3’sscyBaTu

. - oA . ,
YMOBU 3MIHU TemMnepaTypHOro KOGCbILI,ISHTa E | BCTAHOBUTU, 3a AKNX YyMOB BIH 6y,ue

.. . dC
nponopuinHun v,
p pu T

JocnigkeHHs TeNNOEMHOCTI reTeporeHHUX MomniMepHNX cuctem B obnacTi TemnepaTyp
T<T, 4ano moxnueicTb iHTepnpeTyBaTn Cy SK NiHIMHY (PyHKUiIO TemnepaTypu i BU3HaYNTH
BHECOK aHrapMoHIYHMX YneHiB Yy po3knag eHepril B3aemMofii CTPYKTYPHUX eneMeHTIB
TPETbOro i YeTBEPTOro NOpPsAKY B 3HaYeHHs Cy.

105



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

OCOBJINBOCTI BUSBHAYEHHA AJ],COPBLI,II;]HO'I' €EMHOCTI MIHEPAJIbHUX
HAMNOBHIOBAYIB KOMMO3ULUIMHUX MATEPIANIB

MwupoHtok O.B., KopHieub K.J1.

HauioHanbHWUi TexHivHniA yHiBepcuTeT Ykpainn K117,
M. Kuig, np-T MNMepemorn, 37, kopn. 21, kadbegpa XTKM
oleksiy _myronyuk@mail.ru

[aHa poboTa npucesyeHa mMeToAaM BCTAHOBMIEHHS CTYMEHK0 MiXK(a3HOro KOHTakTy B
cucTeMi MNiBKOYTBOPHOKOYMIM nosiimep-HanoBHoBad. O6G’ekTamMu OOCHIOXKEHHS B OaHiv
poboTi BUCTynanM KOMMO3ULUINHI CUCTEMU Ha OCHOBI NOMIMETUNEHINICUNIOKCaHOBOIro
noniMepy 3 Ppi3HUMU MiHepanbHUMKM HarnoBHIOBa4YamMu (MapMypoBUK MUA, OOSIOMIT,
BOMACTOHIT).

BuaHadyeHHsa cTyneHs Mibk(as3HOro KOHTaKTy MPOBOAWMNOCH 3a AOMNOMOrow MeToniB
XpomaTtorpadii Ta ctaTtuyHol agcopbuii. BukopuctoByBanuca posyumHu nosimepy pisHol
KOHUeHTpauii — Big 0,1 go 6 r/n, BignosigHo Ao akux 6ynn nobynosaHi agcopOuinHi KpuBi
noniMepy Ans KOXXHOro HanosHoBaya. KoHueHTpauito nonimepy 6yno BU3HAYEHO LUSAXOM
nobygoBn  KanibpoBoyHOro  rpadiky  Mix
o] ] 3Ha4YeHHAM UbOro napameTpy Ta ryCTUHOK
] ./\ PO34nHy .(If’mc.). 3anexHicTb B LbOMY BUNaKY
He € MiHiNHO, TOMY ANA OAepXaHHSA TOYHOI
Kopendauii MK 3HA4YEeHHAM  TYCTMHM  Ta
KOHUEeHTpauil  noniMepy  BUKOPUCTOBYBAaBCS
MeTo[q PO3BEAEHHS: 0 PO3YNHY NEBHOro 06’eMy

0,905 -

0,890 +

0,885

0,880 -

lyctunHa, r/iem®

s IEAN / Jopasanacs eKBiBaneHTHa KinbKiCTb
08701 / . PO34YMHHMKA. [licns BU3HAYeHHS ABOX TYCTUH
ol 4 pO34YMHIB — HEepo3BeOeHOro i po3BedeHoro,

MOXHa Oyno 3  [JOCTaTHbOK  TOYHICTHO
BCTAHOBUTU  KOHLEHTpauito Ha Buxodi 3
PucyHok. KanibpoBouHnit rpacpik XpomaTorpadiyHOT KOMOHKMW.

CTtaTtnyHMn MeToa BM3HAYEHHSA MUTOMOI COpOLiMHOT 34aTHOCTI HE € 3aCTOCOBHUM B
LUbOMY BUMAAKY, OCKINIbKA HE Hadae MOXIMBOCTI PO3AiNUTU ABa KOHKYPYHUMX (bakTopu —
copbuito nonimepa i copbUit0 PO3YMHHUKA MiHEPATTbHUM HaNOBHIOBAYEM.

3HayeHHs nNUTOMOI rpaHn4HOI agcopbuii MiHepanbHMMKU HanNoOBHIOBaAYaMu 3ragaHoro
BuLLEe noniMepy 3 po34nHy HaBeaeHi B Tabn.

KoHueHTpaLisi po3uunHy, r/n

Tabnuus. Cop0buinHi BNacTMBOCTI HAaNnoBHOBaYIB

HanosHioBau CepeaHin po3mip 4acToK, MKM 3HayeHHs A, 1/t
CaCOs; 25,0 0,023
CaCOs 3,0 0,075
BonacTtoHit 3,2 0,632
Donomit 2,5 0,025
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3B’A3YIo4l AnA KOMI'Ip3I/ILI,II7IHI/IX NMOKPUTTIB HA OCHOBI
ANKIAKPEMHIMOPIAHIYHOIO OJl1ITOMEPY

KynpieHko H.IN., Tkay H.O., 3emnaHon I.B., KopHieub K.J1.

HauioHanbHWUn TexHiYHUIM yHiBepceuteT YkpaiHn «Kll», np.Mepemorn, 37

OaHuMm i3 HanbinbL NepcnekTUBHUX LUNSXIB NiABULWEHHA eKcnnyaTauiiHOi HaginHOCTI
KOMMO3NLINHUX 3aXMCHUX MOKPUTTIB, TX KOPOS3INHOI CTIMKOCTI Ta 3aXMCHO-AeKopaTUBHUX
XapaKTPUCTUK ABNSETLCS po3pobka Ta CUHTE3 HOBUX BUAIB 3B’A3YHOYMX HA OCHOBI Pi3HMX
Kracis nniBkoyTBOpIOBaYiB.

OTpyMaHHA HOBOrO arnkigKPEMHIMOpraHiyHOro 3B’sA3yH04Oro, AKe Crnosiydyae MNo3UTUBHI
BNacTMBOCTI BUXiOHMUX KOMMOHEHTIB, ABNANOCH METOK AaHOI pobOoTK.

MopgundikyBaHHSs BNacTUBOCTEN anKigHUX 3B’A3YHOYMX 34INCHIOBANM LUNAXOM BBEAEHHSA
00 X cknagy KpeMHiropraHivyHOI CKnagoBoil Ha OCHOBI NoniMeTUngeHincunokcaHa.

MigibpaHo cniBBiQHOLWEHHSA CKNagoBUX, BCTAHOBEHO TeMMNepaTypHUN PEXUM CUHTE3Y
(Mpn NpoBeaeHHi peakuii cnisnonimepusadii 6e3 TepMoobpobKM OTpMMaHi KOMNO3ULiT He
MaloTb CTabifIbHOCTI, CXUMbHI A0 pO3LWapyBaHHS) Ta PEXUM OXONOMKEHHS, BU3HAYEHO
BNacTMBOCTI MMiBOK, OTPMMaHUX Ha OCHOBI CMHTE30BaHMX KOMMO3UUin (aaresis, MiUHICTb
Ha ydap, BOAO-, BOSOro-, aTMOCHEpPOCTINKICTb, €NeKTpUYHa MPOHMKHICTL), a TaKoX
BCTAHOBSIEHO 3asieXHICTb (i3VKO-MEXaHIYHUX BIIaCTMBOCTEN LUMX NMiBOK Big npupoau
ankigHoi ckrnagoBol.

3a pgornomoroto 14-cnekTpanbHOro aHarnisy, no 3MmilleHHI0 CMYr MOrfMHaHHA 3B’A3KiB
=C-0 i C=0 B KOPOTKOXBUILOBY 06nacTb cnekTpy (4o 14 cM™), Lo BKa3ye Ha yTBOPEHHS
B CMHTE30BaHUX CUCTEMax BOOHEBOro 3B’s13KY, BCTAHOBSIEHO HAABHICTb XiMI4YHOI B3aemMogii
MiXX BUXIQHUMM KOMMOHEHTaMu. [1]

HaaBHiCTb BCTaHOBMEHOI B3aemMofii MK  BUXIOQHAMWM  KOMMOHEHTaMU  Crpusie
NiABULLEHHIO TEPMOCTINKOCTI KOMMo3uuii. 3a AaHMMKU KOMMIEKCHOrO TEPMIYHOro aHanisy
TEPMOAECTPYKLIA OTPMMAHOrO MOMiMepy MOYMHAETLCA NpKU TemnepaTypi Ginblie Ha 55°C
BiZ NovaTKy TepMoAecTpyKLUil ankiga.

Ha ocHoBi pgaHux [Y-cnekTpanbHOro Ta KOMMSIEKCHOrO TEpPMIYHOro aHanisis
3anpornoHOBaHO MexaHiaM peakuil cnisnonimepusauil ankigHMX Ta KpeMHinopraHiyHnx
iHrpenieHTiB.

MpoBeaeHMMM  OOCNIMKEHHAMM  OOKa3aHO MNPUHLMNOBY MOXIUBICTE  OTPUMAaHHS
cTabinbHOI  ankigcuniKoHOBOI  KOMMO3uuii 3  NigBUWEHUMM  GDi3NKO-MEXaHIYHUMU
BNacTMBOCTSIMU  LUMSXOM  HamnpasfieHOro  MoaudikyBaHHS  neHTadTaneBux  CMOs
KPEMHIOpraHiYHMMKU nonimepamu.

1. B.A.TepeHTbeB TepmoguHamumka BogopoaHon ceasu. / N3g-so CapatoBckoro yHueepcuteta, 1973, ¢.256.
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NONIUCUNCECKBUOKCAHbI KAK KOMMOHEHTbI PE3UHOBbLIX CMECEN
Oawmn [1.C., XopowaswuHa K0.B., Hukonaes I".A., puHbnat M.IM.

Oryr HANCK vnm. C. B. llebenesa, CaHkT-INeTtepOypr, Poccus.
dimodin@pochta.ru

MonunopraHocuncecksmokcanbl (MOCC) — npoaykTbl 30Mb-refib  NonMMmepusauum
opraHocunaHos (RSiCl; unu RSi(OEt)s) amnupuyeckon dpopmynel [RSiO15]. HecMmoTps Ha
BbICOKMN  ypoBEHb (YHKUMOHANbHOCTM OpraHocunaHoB, B npouecce rmaponusa
06pasyloTCa Kak «MOSMMHOCTbI CKOHAEHCUPOBAaHHbIE» MONMagparibHble CUIICECKBUOKCAHbI,
Tak n «HEMNOJSTHOCTbIO CKOHOEHCMPOBaHHbIE» T-cmonbl, obnapatowme
peakLMOHHOCNOCOBHbIMU — OH - rpynnamu.

MOCC-monekynbl MOryT paccMaTpmMBaTbCA Kak MefbyanlumMe 4YacTuubl HanonHUTEens
(SiO2), ogHako B otnmume ot SiO, B Mmonekyne MOCC kaxabih atom Si cooepxuT
yrneBogopogHbin - 3amectutens R (Hanpumep, Ph-,  Cp-), cnocobecTByOWNIA
COBMECTUMOCTU HanonHuTens ¢ matpuuen nonumepa. PasHoobpasHble CUHTETUYECKuEe
noaxoAdbl MO3BOMAKT MofyyYyaTb MaTepuarnbl, COBMECTUMbIE MOYTU CO BCEMWU TuUNamu
nonMMepoB, B TOM 4ucre n anactomepHoiMu. BeegeHne MOCC B KOMNO3uuMM 4acTo
CHMXaeT Heob6X0ANUMOCTb B MPUMEHEHNN 0ObIYHbLIX HANONHUTENewn, Takmx kak SiO,.

Hanbonee nepcnekTUBHbLIM npeacrasnsieTca cosgaHue nocc C
PEaKLMOHHOCNOCOOHBIMN  (DYHKUMOHAmNbHLIMK  FpynnamMu,  aHanorMyHbiMM  npupoae
OCHOBHOIO MOHOMepa, YTO MO3BOSISET WCMOMb3oBaTb UX B KadeCcTBE COMOHOMEPOB,
nonyyass  rmbpugHble  opraHo-HeopraHudeckne  nonumepbl.  [lpumepom  Takux
PYHKUMOHAMNbHbLIX rPYNMN MOTYT CIYXUTb BWHWUIbHbIE, aKpUaTHbIe, ANOKCUAHbIE U 4.

BeegeHve B nonumepsbl B kadectBe HanonHutensa MOCC npuBoauT K ynyylleHuto
3KCNJyaTaumMOHHbIX XapakTEPUCTUK KOMMNO3NLUIA HA UX OCHOBE.

Kak komnoHeHTbl cmecerr TMOCC ynydwarT 3neKTPou3onsuMoHHbIE CBOWCTBA,
NOBbILIAKT M3HOCOCTOMKOCTb, TEPMOCTOMKOCTb PasfiMyHbIX MOKPbITUIA, YCTOMYMBOCTb K
OKUCMEHMIO, NPU 3TOM CHMXaeTCs TenSIonpoOBOAHOCTb, FOPOYECTb M TENNOBbIAENeHne Npu
cmeweHnn komnosnuui. Kpome toro, MOCC MoryT ucnonb3oBaTbCs Kak CluMBaroLLme
areHTbl, MOAndMKaToOpPbl BA3KOCTU, TEPMOMOAMNGPUKATOPDI
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INVESTIGATION OF SURFACE ENERGY OF COATINGS FORMED FROM COMBINED
POLYMER AND PARAFFIN DISPERSIONS

O.G. Kreicberg

Yaroslavl State Technical University, Russia, 150023, Yaroslavl, Moscovsky pr. 88
olya kro@mail.ru

Application of hybrid water-based dispersion paintwork materials is one of perspective
directions of the coatings performance regulation on their basis and broadening of their
fields of application. One of versions of such approach is the combining of hydrocarbon
dispersions (paraffin, ceresin, petrolatum) with polymer dispersions. These hydrocarbons
are chemically inert substances and they not destroy work materials. Coatings what
contain hydrocarbons have insignificant value of moisture adsorption, permeability for
water vapour and elevated hydrophobic property.

For study of the effect hydrocarbons on hydrophobic property of coatings quantitative
determination of their surface energy is necessary.

Therefore purpose of this work is surface energy investigation of the coatings formed
from combined water-based paraffin dispersion and various water-based polymer
dispersions.

The surface energy of coatings was evaluated by limiting wetting angle of liquids with
well-known dispersion and polar components of surface tension and was calculated by
adhesion work equation.

It was shown what at increase amount the paraffin in coatings they surface energy are
decrease. Moreover occur intense decrease of the polar component of surface tension.
But at sufficiently large amount of paraffin in coating (>50%) polar component and total
surface energy are increase insignificant. It is explained of presence of the polyvinyl
alcohol as stabilizing agent in composition of water-based paraffin dispersion.

Thus the investigation of the surface energy of coatings formed from combined water-
based paraffin dispersion and water-based polymer dispersions were carried out. The ratio
of polymer and paraffin what assure optimum value of the surface energy and the best
hydrophobic property was determined.
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MODIFICATION OF POLYMER DISPERSIONS WITH HYDROCARBONS
Anastasia E.Tereshko

Yaroslavl State Technical University, Russia, 150023, Yaroslavl, Moscovsky pr. 88
tereshkoae@ystu.ru

Application of hybrid water-based dispersion materials is one of perspective directions
of the coatings performance regulation on their basis and broadening of their fields of
application. One of versions of such approach is the combining of hydrocarbon dispersions
(paraffin, ceresin) with polymer dispersions. The presences hydrocarbons of petroleum in
coatings allow improve their water resistance against water in vapour state and water
repellency properties. The obtaining paintwork materials from combined dispersions do the
study of the individual dispersions compatibility necessary.

The compatibility research of water-based dispersions of paraffin (melting point - 60 °C),
ceresin (melting point - 75 °C) and water-based dispersions of acrylic, styrene - acrylic and
polyurethane polymers was carried out by measurement of they isoelectric points.

The researches of effect hydrocarbons on the minimum-film forming temperature (MFT)
of polymer dispersions were carried out. Introducing of hydrocarbon dispersions in water-
based polymer dispersions reduces their MFT insignificantly with interstructural
plasticization. The ceresin dispersion is capable in the greater degree to reduce the MFT
of water-based polymer dispersions because of the ceresin has branched and cyclical
molecules of hydrocarbon in its composition. Therefore the ceresin has smaller degree of
crystalline. It gives the greater thermodynamic affinity of ceresin to polymers as contrasted
to by paraffin.

It was revealed that, in addition to well-known hydrocarbons ability to increase
hydrophobic property of coatings, hydrocarbons plasticize polymers and decrease MFT of
water-based polymer dispersion. This phenomenon allows decreasing amount of
coalescing aids in water-based dispersion paintwork materials. It will improve ecological of
water-based dispersion coatings, what vary significant in consequence of complicated
legislation about environmental and health in Europe.
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WCCNENOBAHME CTABUITU3UPYIOLLIEIO OENCTBUA TEPMEHO®EHONbHbIX
COEAMHEHUW B NMPOLIECCAX CTAPEHUA KAYYHYKOB

ConoBbéga F0.[.", N.A. HoBakos', O.M. HoeononbLesa?, A.B. Kyuun®, U.10. Yyknuesa®

'Bonrorpaackuii rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET,
400131, Poccus, r. Bonrorpaga, np. JleHnHa, 28
rector@vstu.ru
*BOrmKCKNIA MONUTEXHUYECKUIA MHCTUTYT (cbrnman Bonrorpaackoro rocyAapCTBEHHOro
TexHun4yeckoro yHmeepcuteTa), 404112, Poccus, r. Bomkckui, yn. QHrenca, 42a
nov@volpi.ru
3I/IHCTMTyT xumumn Komn HLL YpO PAH, 167982, Poccus, r. ChikTbiBKap, yn. NepBomarickas, 48,
chukicheva-iy@chemi.komisc.ru

AKTMBHas Hay4Has paboTta no CUHTE3y TepneHOMEHObHbIX n
aMMHOTEepNeHOMEHONbHbIX coeanHeHmn B Poccun  nposogutca B nabopartopusx
nHctutyta xummm HLU, YpO PAH pecnybnukn Komm B r. CoikTbiBKape. LUupokoe
nNpMMeHeHMe 3aMeLlléHHble eHOoNbl Hawnu Gnarogaps psay NPevMyLLecTB C TOYKU
3pPEHNSA TEXHOMOrMM — 3TO BblCOKaA 3PPEKTUBHOCTb aHTUOKUCIIUTENBHOIO AENCTBUSA Npu
OTHOCUTENBHO BbICOKOW TEPMUYECKON CTabUNBHOCTU, HU3KOWM TOKCUYHOCTU U AELLEeBU3HE.

Wccnegyemble TepneHOMEHONbHbIE COeANHEHUA: 0-u3060pHUNdeHon, 2-meTun-6-
n3obopHundeHon, 2-n3obopHun-1,4-anokcmnbenson, 4-metun-2,6-gn-n3obopHmundeHon,
4-meTnn-2-n3o0bopHUNgeHon, BBOAUNIUCL B CTaHAAPTHblE PE3NHOBLIE CMECU Ha OCHOBE
CUHTETUYECKOro N30rnpeHoBoOro Kayyyka CKW-3. OueHka ahpeKkTMBHOCTH
TepneHOEHONbHbLIX COEeAMHEHUA B KadecTBe MNpOTMBOCTapuTenen nposogunacb B
CpaBHEHUM LUMPOKO NPUMEHSEMbBIMWU B HAcToSLLEee BPEMS B PE3VHOBOM NMPOMBbILLIEHHOCTU
npoTnBocTaputensaMmm amumHHoro Tuna: [OuadeHom @I (N’-dpenun-N’-nsonponun-n-
deHuneHanamuH) n AuetoHaHunom H, n npotuBocTapuTenieM (eHoNbHOro Tuna 2,6-
anunsonponun-4-metundgeHonom (MoHon unn bucankoder bI1).

Mo pesynbTataM (PU3NKO-MEXAHUYECKUX WCMNbITAHUA BYIIKAHM3aTOB [0 W nocne
CTapeHnss YCTaHOBMEHO, 4YTO BBEeOEHHble B WX peuentypy TepneHodeHOomnbHble
coefMHEeHNs NPOTUBOAEWCTBYIOT MNpoLeccaM TEePMOOKUCIUTENbHOM OeCTpyKuuu uenen
Kaydyyka. Y obpasLoB C TeprieHoeHonamu nokasatenn U3MeHeHUst MPOYHOCTU nocne
CTapeHus no 3HaveHuto B6nmsku K pesynbTaTtam obpasuoB ¢ IOHONMOM, HO HECKONbKO
ycTynaT obpasyam ¢ aHTUMOKCUAaHTaMn aMuHHoro tuna. JaHHble guddepeHumnansHo-
TEePMUYECKOro aHanumsa MNOATBepaunv AeNCTBME TepneHOMEHONbHbIX COeAMHEHUN Kak
NHIMBUTOPOB TEPMOOKUCIINTENBHBIX NPOLLECCOB AECTPYKLUUN NONIMMEPHbBIX Lienen Kaydyka.
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BAKTEPMOCTATUYECKUE CBOUCTBA MNIEHOK ®UBEPOUHA, COOEPXALLMX
HAHOYACTULbl CEPEBPA

Oy6kosa O.U., CawwuHa E.C., HoBocenos H.I1.
CaHkT-TeTepOyprckmin rocyaapCTBEHHbIN YHUBEPCUTET TEXHOSOMMM U au3anHa

[MneHoOYHble MaTepuanbl Ha OCHoBe 6MOCOBMECTUMOro W GuopaspyLuaemoro
npupogHoro nonumepa @UOpPoOUHa SABNSAIOTCA NEpPCnekTUBHLIM — MaTtepuanoMm  Ans
MeauUMHbl 1 BuoTexHonormn. XapaktepHass And AaHHOro nonumepa ubpunnapHas
CTPYKTYpa W pasBuTad cuctema nop CrnocobCTBYOT cTabunmsaumm HaHOpa3MepHbIX
yactuy B ero matpuue. Beegenne B maTpuuy GubpouMHa HaHodacTuy, cepebpa
crnocoOCTBYET NpuaaHuio matepmany 6akTepmocTaTMYecKnx CBOUCTB.

Llenbto paboTbl SBMNOCH M3YyYEHWE BO3MOXHOCTU MOSydeHMs HaHo4acTuy, cepebpa B
mMatpuue punbponHa HatypanbHoro wenka Bombyx mori. Quddy3nio 1 BOCCTaHOBNEHUE
MoHoB cepebpa B nneHkax ubpomHa npoBoaunu 6Gopormgpuaom u rmnogochuTom
HaTpuda, cynbdaToM rugpasvHa, MeTOfIoM M3 BOAHOrO pacTBopa HuTpaTa cepebpa,
KOHLEHTpaLUmMs KOTOPOro BfMSIET HA MaccoBoe cogepxaHue cepebpa B obpasue. [o
pe3ynbTaTtaM WCCReAoBaHU ONTMMarnbHbIM BOCCTAHOBUTENEM siBrnsieTcs Gopornapug
HaTpus, BOCCTaHOBIIEHME KOTOPbIM CNocobCcTBYET 0Opa3oBaHMIO Ha MOBEPXHOCTM BOJTIOKHA
yacTuy cepebpa ¢ paamepamu 5,0 — 100 HM, Npuyem yBenuveHne cogepxaHus cepebpa B
obpasue conpoBOXaaeTcsa BO3pacTaHNMEM OTHOCUTENBHOW 4ONW YacTuy agnametpom 5,0 —
50 HM (Tabnvua).

Tabnuua - PacnpegeneHve yactuy cepebpa no pasmepam B 3aBMCUMOCTM OT €r0 MacCOBOro
coaepxaHus B obpasLie

CopepxaHue Ag B PacnpepeneHne yactuy no pasmepam, %

obpasue, macc.% 5,0—-50HM 50—-100HM 100 — 200 Hm > 200 Hm
0,895 64 32 4 0
1,22 81 14 3 2
2,31 91 5 3 1

PEeHTreHOCTPYKTYpHbIM  METOO4OM MNOKa3aHo, 4To cepebpo B nNneHkax umeer
Kpuctannuyeckyto popmy ¢ napameTtpamu Kybunyeckon ayenkm a = 0, 408 Hm, e = 0,408
HM, ¢ = 0,408 UM, a, B, y =90 °.

lMpuBedeHbl pe3ynbTaTbhl  U3y4eHUss  BakTepumocTaTUyeCcKux CBOWCTB  MIEHOK,
coAepXxalmx HaHo4YacTuLbl BOCCTaHOBNEHHOro cepebpa.
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CUHTE3 N AHTUOKUCIIUTENBbHASA AKTUBHOCTb KAPBOHUIbHbIX
COEAMHEHUN XUHOUOHOWU CTPYKTYPbI

Kpacmuk H.A.", Cakunuam B.T.", BoporunxuH B.[.2, FopHocTaes N1.M."

'roy BMo «KpacHosipckuiA rocyaapCTBeHHbIN negarorndeckun yHueepcuteT um. B.T1.
ActadbeBa», Poccuiickas ®enepauus, r. KpacHosipck, yn. A.Jlebegeson, 4. 89
sakilidi@kspu.ru
2roY BrO «Cubnpckuit rocyaapCTBEHHbI TEXHOMOMMYECKUI YHUBEPCUTET»,
Poccuinckasa ®epepaums, r. KpacHospck, np. Mupa, g. 82
vvd-77@mail.ru

B nocnegHve rogbl HameTMNacb TEHAEHUMSA K UCMOSb30BAHMUIO BbICOKOMOSEKYIISIPHbIX
aHTuokcmgaHtoB [1, 2]. OHuM npuaaloT [AOCTaTOYHY CTabuUNbHOCTb U3genusam u3
NoNMMEpPOB Ha ANUTENbHbLIN Nepuos UX AKCcnnyaTaumm B pasnnyHbIX YCroBUSX.

C uenblo noucka IPEPEKTUBHLIX CTAabMNN3ATOPOB 3NACTOMEPHbBIX KOMMO3ULINNA,
OCYLLLECTBIIEH CUHTE3 KapOOHUIMbHbBIX COEANHEHNA XMHOMAHOW CTPYKTYPbl U UccreaoBaHa
BO3MOXXHOCTb MX MPUMEHEHNS Ans cTabununsaumm KoOMNo3numin Ha OCHoBe kapbouenHbIX
NonNMMepoB.

CuHTe3 KapBOHWUNBbHBIX COEOUHEHUA XWMHOWOHOW  CTPYKTYpbl (HA(TOXMHOH- W
AHTPaXMHOH-NPON3BOAHbIX) OCYLLECTBASANCS Kak B COOTBETCTBUN C U3BECTHON [3], Tak 1 C
pa3paboTaHHbIMM HaMU METOANKaAMM.

OueHka aHTUOKMUCNUTENbHOMW aKTUBHOCTU KapOOHWUITbHBbIX COEANHEHUN XMHOWMAOHOW
CTPYKTYpPbl  OCYyLleCTBNsAfiaCb B CTaHOAPTHbIX W MPOMBILWEHHbIX  MNONMUMEPHbIX
Komnosnumuax Ha ocHoBse 1,4-yuc-nonunsonpeHoBoro kaydyka CKW-3 B cooTtBeTCcTBUMM C
AENCTBYIOLLEN HOPMaTMBHO-TEXHMYECKOM OOKymMeHTaumen. B kayectBe 0ObekToB
CpaBHEHMS1 UCMOMb30BanMCb MNPUMEHSEMbIE B MNPOMbIWIIEHHOCTN CcTabununsaTopbl
aMMHHOrO xapakTepa.

YCTaHOBMNEHO, YTO Ans 3 dOEKTUBHON 3aLLUNTLI 3NACTOMEPHbBIX KOMMO3NLWIA B LUMPOKOM
TemnepaTypHO-BpEMEHHOM WHTepBane uenecoobpasHo ncnonb3oBaTb 2,3-
OVNXTTOPXUHU3APUH.

1. TNwuotpoBckun K.b., Tapacoea 3.M. CtapeHne 1 crTabunmsaumss CUHTETUYECKUX KayyykoB W
BynkaHunsatoB.— M.: Xumus, 1980.— 263 c.

2. TeHkuHa HO.M., KayH C.M. lNNepcnekTuBbl M3MEHEHWUS acCOPTUMEHTa CTabunM3aTopoB AN LUMHHbIX
MapOoK Kay4yKoB poccumnckoro nponssoactea / Kayyyk n peanHa, 2001, Ne 6

3. Topenuk M.B. XumMunsa aHTpaxnmHOHOB U UX Npon3BogHbIX.- M.: Xumunsa, 1983, 186¢.
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®TOPUPOBAHHbIE B PO NONMUAPUIOBBIE 3®UPbl: CUHTE3 U CBOUCTBA

TkadveHko .M., LLlekepa O.B., LLeByeHko B.B.

WHCTUTYT XMMWM BbICOKOMOMEKYNAPHbIX coeanHennn HAH YkpaunHbl
XapbkoBckoe wocce, 48, Knes, 02160, YkpaunHa
tkachenko_im@i.ua

B HacTosiwee BpemMsa CUHTE3 U M3y4YeHWe CBOWCTB pTopcodepKalunx nonnapunoBbiX
acmpoB (PIMA3J) Ha ocHoBe pfekadpTopbucdbeHnna (OPE) npeactasnser 6onbLion
Hay4YHbI! W MPaAKTUYECKUM WHTepec. Takume MonuMepbl XapaKTepusyrTCA BbICOKUMU
XUMUYECKON M TEepMUYECKOM CTabunbHOCTbIO, TeMnepaTypon CTEKNOBaHUS, HU3KUMU
3HAYEHUAMM [OUINEKTPUYECKMX KOHCTaHT, OMTMYECKMX noTepb WM Ap. Komnnekc aTtux
CBOWCTB OTKpbIBaeT nepcnektnsy mcnosib3oBaHns OIAS B COBPEMEHHbIX TEXHOSOMMSX
(MUKPO3NEKTPOHMKE, ONTUKE, adPOKOCMUYECKOW MPOMBIWSIEHHOCTM M T.4.). B TO e
Bpemsi, PINAD Ha ocHoBe OPE n OGucdeHonos, y KOTOpbIX nepdTopapomaTmyeckmee
3BEHbS OTAEeNeHbl OT IMAPOKCUITbHBIX FPYNn HEPTOPUPOBAHHBLIMU (PEeHOKCUrpynnamMmu, B
nnTepatype He OnucaHbl.

[aHHoe wvccnegoBaHWe MOCBAWEHO CUMHTE3Y M U3YYEeHU CBOWCTB HOBbIX PI1ADJ,
KOTOpble cogepXaT B OCHOBHOW LEnuM Kak MOHOMEHUrbHble, Tak U AUdEeHUrbHbIe
TOpMpOBaHHble sApa B CcoYeTaHMM C  HedTOPUPOBAHHBIMU  DEHUIEHOKCUAHBIMU
dparmeHTamm.

®MADS BbINM CUMHTE3NPOBAHbLI BbICOKOTEMNEPATYPHON nonukoHaeHcaumen OPb c 1,4-
6uc(okcndpeHokeun)teTpadpTopbeH3onom B cpeae ammaHoro pactesoputens. NonyyeHHble
nonumepsbl oXapakTepu3oBaHbl MeToaamm NK-®Pypbe crnekTpockonuu,
TepmorpaBmumMmeTpuyeckoro aHanmsa (TMA), a Takke renb-npoHuKatoLen xpomarorpaduen.
N3yyeHo BnvsiHne TemnepaTtypbl U BPEMEHWN peakummn Ha xapaktepuctukmn Gr1A3.

CuHTe3snpoBaHHble ®IAD nonyyeHbl C BbICOKUM BbIXOOOM M SBNSAOTCA MNOPOLUKaMu
KopuyHeBoro uBeta. OHM o6nagaldT Xopowen pacTBOPUMOCTbIO B aMUOHbIX
pacTBopuTensix, TeTparngpogypaHe, aueToHe.

B WK-cnektpax ®IMA3 npucyTcTByeT nomnoca normnowerns npu 1004 cm™ (Ar-O-Ar); ¢
obpasoBaHMeM 3(hUPHON CBA3N McyesaeT nonoca nornoweHns B obnactn 3200 — 3400
cM', OTHOCALIAsiCS K BaneHTHbIM KoneGaHUsM FMAPOKCUMbHBLIX TPYMMN  UCXOAHOMO
oucdeHona.

YCTaHOBMNEHO, 4YTO TemnepaTypa W  BpPeEMS peakuMn CyWeCTBEHHO BWUAT Ha
MOMeKynspHo-maccoBble xapaktepuctnkn OIA3D. MonekynapHas wmacca (M,) wu
nonuancnepcHoctb (My/M,) CMHTE3MpPOBaHHbLIX NONUMEPOB HaxoaaTcsa B npegenax 13000
— 87000 r/monb n 1,17 — 3,59, cooTBeTCTBEHHO. Pasnnuns B MOMeEKynspHO-MacCoBbIX
xapaktepuctukax OIMAD BnuaT Ha WX Tepmuyeckme cBoncTBa. [lo gaHHbim TrA
Hanbonbllas WHTEHCUMBHOCTb MOTEPUM MacChbl NONUMepHbIX obpasuoB HabnwogaeTcs B
obnactn 450-700 °C.
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SORPTION PROPERTIES OF HYBRID ORGANIC-INORGANIC COMPOSITES BASED
ON ALKALINE SILICATES

I.M. Bei, S.S. Ishchenko

Department of Polymer Composites, Institute of Macromolecular Chemistry of National Academy of
Sciences of Ukraine, Kharkivske shose 48, 02160 Kyiv, Ukraine
irynabei@meta.ua

Organic—inorganic hybrid materials are nowadays of great interest due to their potential
applications. These materials have the unique combination of the typical properties of the
constituents, such as elasticity and chemical resistance of organic polymers and hardness,
stability, electrical behaviour provided by inorganic components. The properties of such
hybrid materials are strongly dependent on the nature and relative content of the organic
and inorganic components.

In the present work hybrid organic-inorganic composites were synthesized from
urethane oligomers and soluble alkaline silicates. Effect of the alkaline cations as well as
flexibility of the polymer network on the sorption behaviour of the composites obtained was
studied.
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NONYYEHME KOMNO3ULIMOHHBIX MATEPUANIOB HA OCHOBE
NONMUMNPONMUIIEHA U AUCKPETHbBIX TKAHbIX HAMOJIHUTENEN

A.A. MuxuHa, A.B. CypoBueBs, 3.A. CnopsarvH

[HenponeTpoBCKMiA HaLMOHanNbHLIN yHUBEpcuTeT, Np. [arapuHa, 72, HenponeTtpoBck, 49010
absurov@mail.ru

LLInpoko MCNONb3ylTCS Ha NpakTUKe KOMMO3WUMOHHbLIE MONMMEpPHble MaTepuarnbl Ha
OCHOBE apMWPOBAHHbIX TEPMONMacToB, CoAepXallMx HanosHuTenb B AUCNEPCHOMN,
BOMOKHUCTON dhopmMe wnn B dopme nucta. Hapsgy € ynyydlweHvem MexaHUYecKuXx,
AN3ANEKTPUYECKNX, TPUBOTEXHNYECKUX, OEMMNPUPYIOLLNX, XUMUYECKUX U OPYrMX CBOWNCTB,
BBEJEHNE 3HAYUTENbHbIX KONMYECTB AeLUeBbIX HAMOMHUTENEN NPUBOAUT K yAELIEeBEHNIO
KOMMO3ULMOHHOrO MaTepuana.

AHanna Hay4yHO-TEXHMYECKOW nuTepaTypbl HE BbISBUST YNIOMUHAHUS O MPUMEHEHUN B
KayecTBe BOMIOKHUCTOrO HamnoSIHUTENS U3MEeSTbYeHHOW TKaHW, No3TOMYy Oblna nocTaBneHa
3agadya — M3y4nTb BO3MOXHOCTb MOSTyYEHMUS] KOMMO3ULMOHHBLIX MatepuanoB nogobHoro
TMMNa 1 OLEHUTb YPOBEHb UX CBOWCTB.

B paboTte npoBoaunocb nccrnegoBaHue KOMMO3vuMi M3 nonunponuineHa n Hambonee
pacnpoCTpaHeHHbIX MO MPUMPOAE BOJSIOKOH TKaHbIX MaTepuanoB: XfOMoK, Mnonuadup
(naBcaH), nonunacump - xnonok (65%/35%), nonuacpup - Buckosa (38%/62%), nonuacpup -
xnonok (50%/50%). OucnepcHbli HanonHUTENb MornyyYany U3MernbyYeHUEM TKaHen Ha
pparmeHTbl gnuHon 1 - 1,5 cm n wupmHon 0,5 - 1 cm. PaccmoTpeH Takke BapuaHT
npegBapuTesNibHOro annpeTUpoBaHUSA HanosHUTENSA nepes CoBMELEeHNEM C NMONMMEPHOM
MaTpuuen.

BBegeHne B nonunponuneH HanonHeHuTens B Konuyectse OT 3 A0 20 mac.%
NpoOBOANIIOCH NepepaboTKoM MEXaHNYECKON CMECU KOMMOHEHTOB Ha YepBAYHO-ANCKOBOM
3KCTpydepe C nocneaywwmnmMm u3MenbYyeHMeM 3KCcTpydaTa U M3roTOBfIEHMEM METOLOM
NnTbs Nof AaBreHneM cTaHa4apTHUX 00pa3LoB AN OUEHKU yaenbHOW yAapHOW BA3KOCTU
C Hagpe3oMm wn 6e3 Hagpesa, NPOYHOCTM MpU CTaTUYECKOM u3rnmbe, OTHOCUTENBHOrO
yOSIMHEHUST NpW  pa3pbiBe, OTHOCUTESIbHOIMO OCTaTOYHOrO YASNIMHEHUS Mpu  paspbiBe,
NPOYHOCTW NPU paspbiBe, BOAOCTONKOCTU.

AnnpetTvpoBaHMe  HanomHWUTEeNns  ynydwaeT  TEXHOSIOMMYHOCTb  nepepaboTku
KOMMO3MLMOHHOIO Marepuarna v no3BosisieT NoBbICUTb codepXaHne HanonHutenst ao 20
Mac.% Npu 3HAYUTENBHOM MOBLILWEHUN MNPOYHOCTM MpPU CTaTU4YecKom u3rnbe u npu
paspbiBe, NpyY 3TOM TaKkKe CYyLWEeCTBEHHO Yry4llaeTcs BOAOCTOMKOCTb Aaxe Ans
KOMMO3MLMI, coaepXaLlmx rmapodusibHoe BOSTOKHO (XMOMOK).

lMokazaHa npuHUMNUanbHasi BO3MOXHOCTb MOSMyYEHUS HOBUX  KOMMO3ULMOHHbIX
MaTepuanoB Ha OCHOBE MONuNponuieHa U W3MeNbYeHHbIX TKaHen, noanexalmx
yTUnn3aumm.
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COMPATIBILIZATION OF IMMISCIBLE POLYURETHANE / STYRENE-ACRYLIC ACID
COPOLYMER BLENDS VIA IONIC INTERACTIONS

O.V. Slisenko, O.P. Grigoryeva, L.M. Sergeeva

Department of Chemistry of Heterochain Polymers and Interpenetrating Polymer Networks,
Institute of Macromolecular Chemistry of the National Academy of Sciences of Ukraine, 48
Kharkivske sh., 02160, Kyiv, Ukraine
olgaslisenko@rambler.ru

Compatibilization of immiscible blends via ionic interactions is one of the successful
methods of increasing miscibility. The method is based on incorporating specifically
interacting groups into the polymers to be mixed. Both the number of interactions per
polymer chain and the strength of the individual interactions are of importance. Also, the
introduction of ionic groups into polyurethanes having an outspreaded own network of
physical bonds leads to creation of an additional “ionic network” that highly influences on
their structural peculiarities and properties.

The purpose of this work is study of an influence of the introduction of ionic interactions
on compatibility and property enhancement of polyurethane (PU) / styrene-acrylic acid
copolymer (S-co-AA) blends. Compatibilization of the blends is achieved via preliminary
functionalization of the both components by partial sulfonation of PU with H,SO4 (PUS),
and by partial neutralization of the acrylic acid units of S-co-AA with KOH (S-co-AA(K)),
respectively. PUS was prepared by sulfonation of MDI which was synthesized from DEG,
POPG, TDI (molar ratio was 1:2:6) and extended by hydrazine hydrate. S-co-AA(K) was
synthesized by a bulk radical copolymerization (component ratio was S/AA=80/20 wt.%)
followed by partial neutralization of carboxylic groups with potassium hydroxide, the
degree of neutralization was ~0.65. Films of the blends studied were prepared by using
solution technique.

Structure-property relationships of the PUS/S-co-AA(K) blends in a wide range of
compositions was studied by using FTIR, DMTA and TGA methods. It was found that all
the blends studied exhibit a two-phase behaviour. The FTIR research has shown that the
spectrum of the blend differs of the spectra of both the individual components. In general,
the FTIR studies of the individual components and PUS/S-co-AA(K) composites reveal the
mutual effect of components on the formation of a network of intermolecular physical
bonds between urethane and SOzH groups of the PUS and COOH and COOK groups of
the S-co-AA(K), respectively. Strong dependence of T, of the blends on composition is
observed and can be explained by partial incorporation one of the component into a
microphase reached by the other one due to formation of new physical intermolecular
interactions. The growth of the T, value of the PUS component by 3-11 °C and the
reduction of the T, value of the S-co-AA(K) component by 3-15 °C at increasing S-co-
AA(K) content is evidenced of improving compatibility of the components in the blends
studied. TGA measurements have shown that PUS/S-co-AA(K) blends containing 5-20
wt.% of S-co-AA(K) are characterized by improved thermal stability compared to the
corresponding additive data. We suppose that more energy is required to overcome
additional intermolecular forces.
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HOBbIE OPTAHO-HEOPITAHUYECKUE KOMIMO3UTbl HA OCHOBE MNOJINYPETAHA

JintBsakos B.W.

WHCTUTYT XMMnM BbICOKOMOMNEKYNAPHbIX coeanHeHnn HAH YkpaunHbl
02160 Knes, XapbkoBckoe wocce,48

OpraHo-HeopraHuyeckne HaHokoMnoautel (OHH) nposBnalT CUHEpPrusm CBOWCTB
NMCXOOQHOW NonvypeTaHoBOW MaTtpuubl U HanonHutens.MNonyyeHbl HoBble OHH Ha ocHoBe
nonuypetaHa (1Y) pasBeTBNEHHOW CTPYKTYpPbl WU OpraHuyeckn MogumduumMpoBaHHOro
CNOUCTOro cunukaTa.

B kayectBe HeOpraHM4eckoro KOMMOHEHTA WCMNOSIb30BaH CIIOUCTbIA CURAUKaT —
MOHTMopunoHnTt  (MMT), moguduumpoBaHHbii  ankun(Czy ©n  Cpp)-aMMOHMEBBLIMU
coeanHeHuamu. NMonydeHHble komno3nTtbl cogepxat 1,3,5,10 n 15 % MMT.

[nsa nonyyeHus HaHopo3mepHbix Yactuy MMT nogsepranu HabyxaHuto B Tonyorne unu
aumeTundopmammge (AMODA). Pasmep yacTuu onpenenanu Ha
doTO3NEKTpOKONopnumMeTpe, Kotopbin coctaBun 75-100 HM. HaHOKOMNO3uTbLI nonyyanu
nyteMm cMmewwvBaHusa pactBopa [1Y ¢ 3% pgucnepcuen MMT. BeegeHue
moanduuymnposaHHoro MMT 3HauMTenbHO BNUSET Ha PU3NKO-MexaHndeckne n 6apbepHble
ceonctea komnoautoB. [pn cogepxaHunm 5 mac.% opraHosamelleHHoro MMT B T1Y,
3aBWCUMOCTb Pa3pbliBHOM MNPOYHOCTM OT €ro CoAaepXaHusi HOCUT IKCTpemaribHbIv
XapakTtep, npeBbillasg UCXOOHbIe NokasaTtenu Ha 52%, N CONPOBOXAAETCA YMEHbLUEHVEM
nokasatenen OTHOCUTENbHOMO N OCTATOYHOIO YASIMHEHWS.

C yyeTOoM p[aHHbIX  PU3NKO-MEXAHUYECKUX XapaKTepUCTUK W BOAOMOrMOLEeHUs
onTumarnbHoe cogepxaHue MMT B komnosnuusx c MY coctasnsaet 1-5 mac%.

1 |
2+ ) oo Puc. Kpueble LLUPPJT OHH Ha ocHoBe Y
. M matpuubl, HanonHeHHow 10 %

] MogudumuymposaHHoro MMT 1 nonyvYeHHbIMK
0 —— T n3 pacteopos B Tonyone (1) n AM®A (2)

Kpmeble LWPPJT nossonsoT caenath BbIBOA O MNPaKTUYECKU MOSTHOW 3dKcdonunaumm
Martepvana CWUNUKaTHOrO CIOUCTOrO HaHOHAaMOMHUTENs B Clyyae MCMNoNb30BaHUs
nongapHoro pacteoputens OM®A. (puc.)

lMonyyeHHble  HAHOKOMMNO3UTbl  MOrYT  paccMaTpmMBaTbCA  Kak  MNepcnekTUBHbIE
Martepuarnbl 4151 ICNONb30BaHUSA B BMOMEOULIMHCKNX Llensx.
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NONICTUPOJIbHI KOMNO3UTU 3 BATATOLLAPOBUMU BYTTIELEBUMMU
HAHOTPYBKAMU

.C. 'yHbKO, KO.M. Bonbbyx, I".I1. Npuxoabko, B.A. TeopTux

IHCTUTYT Ximii noBepxHi im. O.0.Yyiika HAH Ykpainu, Byn. leHepana HaymoBa, 17,
03164 KwiB, YkpaiHa, Ten. +38 044 4229673, dakc +38 044 4243567,
gunko.galyna@mail.ru

CuHTes Ta gocnigXeHHs BnacTUBOCTEW BYrineueBmx HaHOTPYOOK Ta martepianiB Ha ix
OCHOBi npuBepTae yBary GaraTbox @axiBuiB. Lle 3yMOBNEHO MOXNUBICTIO CTBOPEHHS
NPUHUMNOBO HOBUX MaTtepianis i3 3agaHUMuM  i3UKO-XIMIYHUMK, MeXaHiYHUMK Ta
eNEeKTPUYHUMUN XapaKTEePUCTUKAMMU.

MonepeaHbo Byno NpoBeAeHO AOCHIAKEHHSI, MOXIMBOCTI KepyBaHHSA AucnepryBaHHAM
HaMoBHIOBa4ya B MOMIMEPHiA MaTpuui WssxoMm 0BpobKM MOBEpPXHi HAHOTPYOOK pPi3HUMU
aganTusamun. Ak agauTUBKM BMKOPUCTOBYBANM KOHLEHTPOBAHY XIOPOBOAHEBY KUCIOTY W
rigpookcung amoHito (25%). Takox 6yna npurotoeneHa cymiw BLIBHT i3 HaHoancnepcHum
OKCMAOM KPEMHi0, WO, 3rigHO 3 niTepaTypHUMU OaHUMW, COpUSE  NigBULLEHHIO
AncnepryBaHHIO HaHOTPYBoK y cepegoBuLli nonimepy. [is NOCTIMHOMO MarHiTHOro nons
3acTocoByBasacs Afsl KepyBaHHSA YyNopsAKOBAHICTIO CTPYKTYPU KOMMNO3WUTIB. [OCnigaKeHHs
nposoaunu 3 nonictuponom ta HT.

3 NpUroToBaHMxX cymiwen 6ynn ogepxaHi KOMNO3nUTU, TBEPAHEHHS SKUX NnpoBoaunu 6e3
Ta nig AQieto noCTiMHOro marHiTHoro nons. OgepxaHi KOMNo3vTu nicnd BuaaneHHs
po34mHHKKa Bynu npoaHanisosaHi I4-cnekTpansHo.

MpencraBneHi CnekTpy CMHTE30BaHMX KOMMO3UTIB, aHani3 akMx BKasye Ha MOXMUBICTb
KepyBaHHSA CTPYKTYPOLO MOMICTUPOSIbHOrO KOMMNO3UTY [A0AAaTKOBOK 06pobBKO ByrneueBmnx
HaAHOTPYOOK Ta Aieto NOCTIMHOIO MarHiTHOro Non4.

3MiHa CTpykTypy Matepiany nig Agi€lo  O3HAYEeHUX YUHHWUKIB NIATBEPAXYETHCA
pesynbTaTaMy BUMIpPOBaHHA MNPOBIOHOCTI MartepianiB Ha pisHMX 4acTtoTtax. 3rigHO 3
ofepXaHnmu pesynbTatamu, Hambinblwa npoBiAHICTL ofepxaHa Ans 3paska 3
ByrneueBMMn HaHoTpybkamun, o6pobrneHmmun nyrom, Ta [[OTBEpPAHEHOro nig Aieto
MarHiTHOro nons.

Pi3Hnn xapakTep 3anexHoCcTi NPOBiAHOCTI MaTepianiB Big 4acTOTW TaKoX CBIiAYUTb MNpO
3MiHY CTPYKTYpPY KOMMNO3UTIB Npw Ail nonsa Ta 3a ymoBu 06pobkn HT nepea HanoBHEHHAM.

1. Yu.l.Sementsov, A.V.Melezhik, G.P.Prikhod’ko et al. Synthesis, structure, physico-chemical properties of
nanocarbons materials. In Physics and Chemistry of Nanomaterials and Supramolecular Structures.,
A.P.Shak, P.P.Gorbik (eds.), Kyiv, Naukjva Dumka, 2007, V 2, P. 116-158.

2. Yu.l.Sementsov, N.A.Gavrilyuk, G.P.Prikhod’'ko et al. Properties of PTFE-MWNT composite materials. In
Hydrogen Materials Science and Chemistry of Carbon Nanomaterials, T.N.Verizoglu et al (eds.), Springer,
2007, P. 757-763.
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THE ACID CATALYST DEBLOCKING IN VARIOUS SOLVENTS

V.G. Kurbatov, P.S. Khruleva, I.A. Kudinkina, M.E. Ladinin

Yaroslavl State Technical University, Russia, 150023, Yaroslavl, Moskovsky pr., 88
ilyinaa@ystu.ru, ladininme@ystu.ru

The influence of the solvent on deblocking of acid catalyst (para-toluene sulfonic acid
(PTSA) neutralized with triethylamine (TEA)) was established by PM3 quantum-chemical
method and potentionmetric titration. As solvent were used: isobutyl alcohol (IBA),
ethylene glycol monobutyl ether acetate (BGA), methoxy propyl acetate (MPA), diethylene
glycol monobutyl ether acetate (BDA), ethylene glycol monobutyl ether (EGME), xylene
(ortho-, meta-, para- isomers), toluene, water.

It was established solvents molecules to form hydrogen bond with atoms of oxygen and
hydrogen sulfo-acid group. The maximal additional polarization of these atoms is reached
at a milieu of the complex PTSA-TEA by molecules of polar solvents and waters, also thus
lengths of bond changes in greater degree. The atom of hydrogen sulfo-acid groups PTSA
moves to atom of nitrogen TEA. At the same time, non-polar molecules of the solvents
(toluene or ortho-, meta-, para- xylene) influence on charges of atoms oxygen, hydrogen
and nitrogen to a lesser extent, and do not lead to change of lengths of bonds O-H and
H---N. It is suppose on the basis results of computer simulation, that process of deblocking
acid catalyst in polar solvents will go more quickly, than in non-polar.

A quantum-chemical calculations result for various solvents was proved experimentally.
It was established with potentiometric titration, that quantity free PTSA in solution increase
with increase polarity of solvents.
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HAHOKOMMNO3UTU HA OCHOBI NMONIBIHINXNOPUAY | BYTNELEBUX
HAHOTPYBOK: ENNIEKTPUYHI TA TEPMOMEXAHIYHI BNACTUBOCTI

JleByeHko B.B., MamyHs €.11., Ilebenes €.B.

[HCTUTYT XiMil BUCOKOMORNEKynsapHUX cnonyk HauioHanbHoi akagemii Hayk Ykpainu,
YkpaiHa, Knie 02160, Xapkiscbke Lwoce, 48
passwolf@ukr.net

B poboTi gocnigKyBanucb enekTpuUYHi Ta TepMOMEXaHiYHI BNacTMBOCTI MNOSlIMEPHUX
HaHOKOMNO3NTIB Ha ocHoBI nonisiHinxnopuay (MBX) Ta Byrneuesnx HaHoTpy6ok (BHT), Ak
doyHKii TemnepaTypu Ta KOHUEHTpaLii HanoBHoBavya. OTpumaHi pesynbTaty nokasanu, Lo
AienekTpuyHa KoHcTaHTa €' i npoBigHicTb 0 NBX/BHT HaHOKOMMO3MTIB 30iNbLyOTLCA i3
3pOCTaHHAM Temrnepatypu i BMICTy HamnoBHoBaya. [Ona enekTpu4Hoi MpoBigHOCTI
HaHOKOMNO3NTIB ByNno OTpMMaHO HagHU3bKe 3Ha4YeHHs nopory nepkonsauii ¢.=0,00045,
obymoBfieHe BUCOKUM CMIBBIAHOLWEHHAM OOBXUMHU 0 AiameTpy HaHOTPYOOK Ta HasBHOCTI
BMOPSIAKOBAHOI CTPYKTYPU HarnoBHIOBa4va B MNOMIMEPHi MaTpuui.

Ha puc.1 nokasaHa TemnepaTypHa 3anexXHiCTb [Ai€NeKTPUYHOI MPOHUKHOCTI &7
KOMMNO3WUTIiB Big4 BMICTYy HaroBHioBa4Ya. B TemnepatypHomy iHTepBani 102-127 °c
crnocTtepiraeTbca cTpubkonoaibHe niasuleHHs €7 Llen edpekT noB’a3aHnn 3i CTPYKTYPHUMU
3MiHaMn B noniMmepi, Wo BiAOyBalOTLCA NPWU CKNyBaHHI. 3pOCTaHHA BeNUYUHWM &7 i3
30iNblWEHHsM KOHUEHTpaUil HanoBHIOBa4ya B KOMMNO3WTax, O4YeBWAHO, OOyMOBMEHO
BHECKOM [MpOBIAHOCTI B penakcauinHiin npouec. TepMoMexaHiYHUW aHani3 Mnokasas
HasfBHICTb 4iTKO BMpaxkeHoi 006nacTi BWCOKOENaCTUYHOCTI Ha KPUBUX 3aneXxHOCTI
pedopmadii Big TemnepaTypu AN HaHOKOMMO3MUTIB 3 KOHLEHTpauieto, BULLOK 3a nopir
nepkonauii, Wo BKasye Ha (popMyBaHHS B KOMMO3UTaxX MaKpPOCTPYKTYPHOI MPOCTOPOBOI
CiTKWN, yTBOPEHOI HAaHOTpYyBkamu.
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NONIMEPHI HAHOKOMIMO3UTU: KOMINJIEKC BIACTUBOCTEN

BonowwuH M.O., Nawyk T.I".

PiBHEHCBKMIA AepXaBHUI rymaHiTapHui yHiBepcuTeT, 33000 m. PisHe, Byn. OcTtadosa, 31
voloshinm@ukr.net

OcTtaHHiM Yacom B YKpaiHi dyHaAamMeHTanbHi Ta NpyMKNagHi AoCnigXeHHs CKepoBaHi Ha
OOEepXKaHHS, BUBYEHHSA BNACTUBOCTEN | 3aCTOCYBAHHA HAHOCTPYKTYPHUX MaTepianis.

MpencraeneHi pesynbTaTu JocnigXeHb Bf1IaCTUBOCTEN nosliMepHNX
HaHokomno3uTie (MMH) meTogamu o6’emHoi gunatomeTtpii, ACK, OATA, TTA Ta iMnynbCHUM
ynbTpa3sykoBumMm Metogom. [H opgepxyBanu wnaxom 6Ge3nocepeaHbOro BBEAEHHS Y
Pi3HNX KOHUeHTpauisax (@) HaHogucnepcHux nopowkis (HOM) migi y nonictnpon (MC),
nonimetunmetakpunat (MMMA), nonisiHinxnopug (MBX) Ta noganbloro raps4oro
npecyBaHHs B T-p pexumi npu T= (T, +30)K i p=12 MIMa. HAM migi ogepxysanu 3a
AOMOMOro MeToay enekTpuyHoro Bubyxy nposigHukis (EBIM).

JocnigpkeHHss nokasanu, LWo eKcnepuMeHTanbHi 3HayveHHs ryctuHu (o) TMH  npu
T =293 K BigxunatTbCa Big TEOPETUYHUX, PO3PaxOBaHUX 3a MPUHLMMNOM agUTUBHOIO
BHECKYy KOMMOHeHTIB. BennumHa p MNMH wBungko 30inblwyeTbes 3i 3pOCTaHHAM @ B obnacTi
KoHueHTpauin 0,01 + 0,04 06.% HOM Cu i mae nokanbHWA  MakCUMyM  Mpu
@ = 0,04 06.% HAOM Cu. 3miHa ryctnHm MNMH obGymoBneHa CTPYKTYPHUMKU OCOGNMBOCTAMM
Matepiany i 3HaxoAuTb CBIN NPOSB i Y B’A3KONPY>XHUX BACTUBOCTAX CUCTEM.

BcTaHoBneHo, WO rpagieHT 3MiHW AINCHOI i YSBHOI CKNagoBUX MOAYIIB MNPY>XHOCTI npu
nos3goBxHin (E', E"), nonepeyHin (u, u") i oB'emuin (k', k") pedopmauiax [MH
cnoctepiraetbca npu Bmictax 0,01 = 0,04 06.% HAMN Cu i 0,07 + 0,10 06.% HAM Cu.
CuHbatHO E'(@) i p'(p) 3MiHIOWOTbLCA LWBWAOKOCTI MNO3A0BXHLOI (V) i nonepevHor (vy)
ynbTpasBykoBux xBunb Yy [MH. JlokanbHi MiHiMymn 3HadeHb E" i u" HasBHi y AOiana3oHi
0,06 + 0,10 06.% HAOM Cu, wo cBiguYnTb NPO 3MiHY PYXIIMBOCTI SIK OiNAHOK MakpOMOeKy-,
Tak i HAOMOMNEKYNSPHUX CTPYKTYPOYTBOPEHb.

HAOM Cu 3miwytoTe T, (ae T.— TemnepaTtypa cknyBaHHs) MH B obnacTtb 6inbLu BUCOKUX
Temnepatyp. MakcumanbHe Ta MiHiManbHe 3HadyeHHda T, MH maloTb y gianasoHi BMICTY
0,04 + 0,06 06.% HAOM Cu. Ona Bcix pgocnigpkyBaHux [MH HasBHICTb iHKpEMEHTa 3MiHu
eHTanbnii Ha 3anexHocTtax AH = f(T) obymoBneHe 3pOCTaHHSM PYXSIMBOCTI CTPYKTYPHUX
ernemeHTis NMH.

3poctanHHa Bmicty HAOM Cu y MNH npuBoguTe A0 3MiHM eHTponii (AS) Ta BenvyYuHK
BinbHOI eHeprii (AG). TemnepaTypa noyaTky nepLloi ctagii npouecy TepmoaecTpykuii (Ts)
ans Bcix gocnimkyBaHux NH 3miwyetbcsa B obnacte Ginbl BUCOKMX TemnepaTtyp, HiX y
BMXigHMX nonimepis. MNpun ubomy Hambinbw TepmocTiviki — MH 3 @ = 0,04 06.% HAOM Cu, i
MalTb MakcMmarnbHe 3HayYeHHsM eHeprii  akTtmBauil (E;) nepwol cTagii npouecy
TepMoaecTpyKuii.

3pobneHo BUCHOBOK Mpo Te, Wo wnsxom 6esnocepeaHboro seegeHHs HOM migi y MC,
NMMMA Ta lNBX MOXHa cTBOprOBaTK MOsliMEPHi HAHOKOMMO3UTU Ta CKEPOBAHO perynoBaTu
KOMMJIEKC TXHIX BNAacTUBOCTEN.
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BIODEGRADABLE MICRO- AND NANOSPHERES ON THE BASE OF POLY(3-
HYDROXYBUTYRATE) FOR CONTROLLED RELEASE OF INCAPSULATED
MEDICINAL PRODUCTS

V.A. Livshits, A.P. Bonartsev, T.K. Makhina, V.L. Myshkina, G.A. Bonartseva

A.N. Bach Institute of Biochemistry, Russian Academy of Sciences,
119071, Leninsky avenue, 33, Moscow, Russia
liverlin@gmail.com

Last years a lot of researches are devoted to polymer systems for long-term release of
biologically active substances. These systems are basically developed with use of
biodegradable polymers.

As the good alternative for synthetic polymers (polylactides and polyglicolides) usually
used we can offer the effective microbiological method for production of different Molecular
Weight poly(3-hydroxybutyrate). The usage of this biocompatible and biodegradable
polymer help to avoid inflammatory complications occurred after chemically synthesized
polymers application.

The long-term delivery of the drugs help to avoid a lot of disadvantages of traditional
medicinal dosages such as: hypertoxicity, drugs instability, nonuniform and ineffective
usage of an active drug component. The poly(3-hydroxybutyrate) microspheres for
controlled release allow to systematically introduce required dosage of the drug. It is
especially important for therapy of chronic diseases. If the polymer dosage form is used,
it's possible to change the release time from a few minutes to several months

We have developed the new modification of the oil-in-water emulsion method for
preparation of poly(3-hydroxybutyrate) microspheres. Changing different conditions it's
possible to prepare the microspheres of required size to vary incapsulated release time.

We have successfully prepared the microspheres of different diameters (from 4 to 92
micrometers) with incapsulated antithrombotic drug dipyridamole as well as spherical
particles with the size less the 0.5 ym, which should practically have the properties of
nano-particles. Also we have obtained the poly(3-hydroxybutyrate) microspheres loaded
with medicinal products of different actions: antiproliferative drug indomethacin,
antituberculous drug rifampicin and antibiotic levofloxacin.

The kinetics of the incapsulated substances in vitro (PSB, pH = 7.4, t°= 37°C) has been
studied. And it was shown that kinetics profiles is defined by two steps of release: initial
diffusion stage where release speed is non-linear and high followed by final stage of
release related to polymer destruction with constant release speed. Investigation of the
controlled release has demonstrated evident dependence of drug release time from a
microparticles size (from few days for microspheres less then 10 ym to a month or longer
for 60 um and larger particles).

The produced polymer systems can be applicable for treatment of different significant
diseases: cardiovascular diseases, tuberculosis, infectious diseases, chronic inflammatory
diseases.
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COMPUTER SIMULATION OF NANOCONTAINER PROPERTIES OF DENDRIMERS
WITH LONG FLEXIBLE BRANCHES

M.A. Ratner

Institute for Single Crystals, 60 Lenin Ave., Kharkov 61001, Ukraine,
mratner@kharkov.ukrtel.net

Dendrimers are hyprerbranched macromolecules that combine properties of polymers
and solid particles, which makes them unusual nanoobjects with highly promising
applications as nanocontainers for targeted drug delivery, creation of high quality surfaces,
liquid crystal screens etc.

In the present work, Monte-Carlo simulation of dendrimers with flexible branches (the
branch lengths is much larger then Kuhn length) in good solvent was conducted on three-
dimensional cubic lattice. Dendrimers with generation numbers up to ninth were
considered. It was shown that such dendrimers demonstrate universal conformational
properties. In particular, there exist critical dendrimer generation number G.=4 at which
the transfer occurs from coil-type structure with scaling properties similar to those of linear
polymer coil to fractal structure with fractal dimension Dy=2.56.

Both critical generation number G,~4 and fractal dimension Dy=2.56 are universal
values, independent on details of dendrimer internal building. Dendrimer size R depends
on its generation number G as (MG)*® at G < G, and (MGg,)*® 2G0T gt GG, (here M
is the number of periodic units in the model dendrimer branch). Thus, critical size,
corresponding to transfer from coil to fractal structure is Re~(MG)*".

Fractal properties of dendrimers leads to the fact that concentration distribution of
dendrimer nodes is not spherically symmetrical, but rather forms islands and cavities. The
minimal size of islands and cavities, at which process of fractal subdivision stops is R
defined above. It was shown, that energy, required for introduction of a particle into
dendrimer grows drastically when particle size reaches R,.

Thus, dendrimers with long flexible branches possess unusual nanocontainer
properties, that can be of importance for various dendrimer applications, in particular for
the formation of dendrimer complexes with drug molecules.
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MOOANDPULIMPOBAHHBIE HAHOKJTACTEPDI XXEJIE3A — HAMOJNHUTEJIN
NMOJIMMEPHBIX CUCTEM

PoavH B.M., EmenbsaHoB .A., Bo3HsakoBckuin A.T1.

®ryr Hay4yHo-uccnenoBaTenbCKUA UHCTUTYT CUHTETUYECKOTO Kayyyka UM. akaa. Jlebegesa C.B.,
Poccusa, 198035 r. CankT-lNeTepbypr, yn. Mancansckas, 4.1
rodin_viktor@mail.ru

M3BecTHO, 4TO CBOMCTBa MOSIMMEPHOrO MaTtepuana MOXHO WM3MEHUTb C MOMOLLbIO
CO3[aHNA KOMMO3UTOB Ha OCHOBE HaHOpas3MepHbIX YacTuu. B yacTHoCcTu npumeHeHue
HaHOpa3MepHbIX MEeTanfoB MO3BOMSAET He TOMbKO YNyywnTb PU3INKO-MEXaHUYecKne
CBOWCTBA, HO 1 NpuaaTb HOBblE, HAaNpUMep, MarHUTHbIE.

Ana nonyy4yeHns KOMMNO3UTOB Ha OCHOBe (pTOpKayyyKOoB Hamu paspaboTaHa cxema
MoAMMMKaLMM HaHOKNACcTepoB Xeresa, NyTeM NpUBMBKU DTOPOPraHNYEeCcKoro pagukana
yepe3 atoMm cepbl. HaHopasmepHoe >kenes3o nony4anu MEeTOAOM WCnapeHus B
3MeKTPoa4YroBOM Mfa3MeHHOM paspsiie U BbICOKOCKOPOCTHOM oxnaxaeHuu napos [1]. B
KayecTBe NpeKkypcopoB ObINM UCMNOMb30BaHbl hTopopraHndeckne gucynbduabl Tvna Ri-
SS-RfZ
CICF2CH,-SS-CH,CFClI
CF3-SS-CF;

CF30CF>CF,CF,OCF2CF2-SS-CF>,CF>,OCF,CF2CF,OCF3
FSO,CF(CF3)-SS-CF(CF3)SO2F
FSO,CF,CF,OCF(CF3)CF,OCF(CF3)-S

I
FSO»CF>CF.0CF(CF3)CF>0CF(CF3)-S

B pesynbTtate Ha MNOBEPXHOCTM MeTanna obpasyeTca MOHOMOJSEKYNSAPHbIA CrOW,
KOTOpbI MpegoTBpallaeT arperauyilo  4actuy W cnocobecTByeT  paBHOMEPHOMY
pacnpegeneHnio ux no obbemy nonumepa. [lokaszaHa BO3MOXHOCTb MOSyYEeHUS Ha
NMOBEPXHOCTM HaHOKIAcTepoB (OYHKUMOHANbHbBIX Fpynn, Hanpumep, cynb(odTopnaHbIX,
OS5 BKNIOYEHNS YacTul, B NOSIMMEPHYIO Lierb.

1.BbicokonponsBoguTenbHblE TEXHOMOMM MONyvYeHUs HaHogucnepcHbix MaTepuwanos / [lasnosey [.A.,
Menewko B.1O., l'eHepanos M.B., TpytHeB H.C. // XIX Cumno3anym “CoBpemMeHHas xummnyeckasi pmanka”
Tesncel goknagos.- Tyance: MY, 2007. — C. 59.
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OCOBEHHOCTU PACHETA ®U3UKO-XUMNYECKUX MAPAMETPOB COPBLIUU ANA
MUKPOTETEPOIEHHbIX U CYNMPAMOJIEKYJIAPHbIX NOJIN®TOPUPOBAHHbIX
NOJIMMEPOB (METO[ OrIX)

Waounosa E.E.

Hay4Ho-nccnenoBaTenbCKUn MIHCTUTYT CMHTETUYecKoro kaydyka um.C.B.J1lebenesa,
198035 r. CaHkt-leTepbypr, Mancanbckas yn., 1
schadilova_kat@mail.ru

Metog obpaweHHon rasoBon Xxpomatorpadum (OMX) B HacTodwee Bpems
paccmaTpuBaeTcss kak Haumbornee MHGOPMATUBHBIA MPU  M3YYEHUU  MPOLIECCOB
pacnpegeneHns HU3KOMONEKYNSAPHbIX BeLecTB B nonumepHon Matpuue. OpHako
npMMeEHeHMe 3TOro Metoda Ans pacdeTa (PU3MKO-XMMUYECKMX NnapamMeTpoB copbuun B
MUKPOreTeporeHHbIX NOMMMEPHbIX CUCTEM (TaKMX Kak NONMTOPMPOBaHHbLIE CONOSIMMEPDI
N UX HAHOKOMMO3UTbI) OCIIOXKHSETCA HanMynemM HeCKONbKUX MeXaHM3MOB pacnpeneneHus
Monekyn copbata no NnonMMepHon maTtpuue.

B pabotre ana onpegeneHus  PU3NKO-XMMUYECKMX  MapameTpoB  copbuum
HWU3KOMOJEKYNSAPHbIX BELLECTB MMUKPOreTeporeHHbIMMU CUCTEMaMM MCMNONb30BaH MeTo[
OrXx. TlpegnoxeHa Mogenb copbuMM, OCHOBaHHas Ha npoueccax KOHKYPEHTHOM
conbBaTauMM Makpouenen MNoMMMEPHON MaTpuubl U MOJSIEKYN HU3KOMOSEKYNSPHOro
BellecTBa Ha rpaHuue pasgena a3 MUKpPOreTeporeHHonm cuctembl. AHanus
MaTeMaTU4eCcKoro BbIPaXEHUS, MOSYYEHHOT0 Ha OCHOBE MpPeASsIOKEHHOW MoAesnu,
Nno3BONWMST  MOMNYYUTb  pacHeTHble  BblpaXeHWs  ANs  onpedenieHusl  3Ha4vyeHun
yaepxvsaeMoro obbema B npeferibHbIX crnyydasx 6ecKOHeYHO MarnbiXx U 6ecKOHeYHO
bonbwunx npob. BblpaxeHne Ons ygepxvBaemoro obbema npu GEeCKOHEYHO OOonbLUMX
npobax MCNonb3oBaHO AfA pacdeTa MNPaKTUYECKM BaXXHOrO 3Ha4YeHWs napumnanbHOro
BKMaga pacTBOPEHUS, BXOAdAWEro B pacdeTHble OpMynbl  TepMogMHaMUYECKNX
napameTpoB copbumn. lNMonyyeHa TemnepaTypHas 3aBMCUMOCTb BKlaga pacTBOPEHUS
(anarpamma yaoepxuBaHus). [poBefeH ee aHanus U HaWAeHbl BblpaXeHust AN pacyeTa
N30bITOYHBIX NapuunarnbHbIX MOSbHbLIX Benuuve Ons LWMPOKOro kpyra copbatos. AHanua
NMOMY4EHHOr0 MaccMBa [daHHbIX BecbMa MOfe3eH npu  PacCMOTPEHUU  TOHKOM
CynpamoneKynsapHON CTPYKTypbl NONIMTOPMPOBAHHBIX MOMMMEPHbLIX CUCTEM.

lMonyyeHHble MoAgenbHble NpeacTaBneHns U UX MaTtemMaTUYecKUn aHanui3 npuMeHeH
Ans pacyeta TepMOAMHAMMYECKMX NMapamMeTpoB copbumm HU3KOMONEKYNSAPHbIX BELLECTB,
ANDAPY3NOHHBIX CBOMCTB WM CTPYKTYPHbIX OCOOEHHOCTEN COMONMMEPOB 3TUMeHa C
nepdTopnpoBaHHLIMU hUpamu.
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WCCNEQOBAHMUE 3ABUCUMOCTU ®U3UKO-MEXAHUYECKUX CBOMUCTB
HAHOKOMMNO3UTOB NOJINYPETAHOB OT KOHLEEHTPALIUA
AINIMA3OCOOEPXALLUENO MOOUPUKATOPA

Eenawerko C.A., Janbrpen WN.B., BosHsakosckum A.l.

@Iyl Hay4yHo-uccnenoBaTenbCKUA UHCTUTYT CUHTETUYECKOTO Kayyyka UM. akaa. Jllebenesa C.B.,
Poccus, 198035 r. CankT-lNeTepbypr, yn. Mancansckas, 4.1
voznap@mail.ru

B HacTodwee Bpemsa 3agada nosiydeHus MNOSIMMEPHbIX MaTepuarioB C  HOBbIMU
CBOMCTBaMWU peLlaeTcsd He nyTeM CUHTe3a, a Co3gaHMeM KOMMO3UUMA U3 yXe
NPOMBILUSIEHHO BbIMyCKaeMblX KOMMOHEHTOB (HamonHuTens u matpuvubl). B pesynbtate
HaMoMMHEeHUs Nosly4yarT mMaTepuarbl, OCHOBHble (pbM3nYeckne N MexaHm4yeckme CBOWCTBA
KOTOpPbIX CYLLLECTBEHHO OTIMYAKOTCHA OT CBOWCTB MaTpuLbl.

HecmoTpss Ha TO, 4TO nonuypeTaHbl o06nagalT OOHUMMWU U3 CaMblX BbICOKUX
NPOYHOCTHBIX MapameTpoB, AN MHOrMX obnactenm COBPEMEHHOW MPOMbILLIIEHHOCTH
XenaTtenbHO 3aMeTHOoe  ynydweHne (U3NKO-MEXaHUYECKMX CBOWCTB  MOSIMMEPHbIX
MarTepuanos.

CuHTeanpoBaH psg  nonuvypeTaHoB,  MOAMEUUMPOBAHHBLIX  HaHOYrnepogHbIMU
Yactmuammn (koHU. oo 1 macc. % anmasocogepxawero HaHoyrnepoga — TAY — ¢
cogepxaHuem Kpuctannudeckon dasbl 50%), U nccrnegoBaHbl PU3NKO-MEXaHUYECKMe
CBOWCTBa KOMMO3UTOB.

[MokasaHO 3aMeTHOE ynydleHne PU3NKo-MexaHMYeCckux CBOMCTB Afis nonuypeTaHa Ha
OCHOBe yrrnesogopogHoro guona. HanmgeH uHTepBan KoHueHTpauum TAY, B KOTOPOM
npoucxoauT Haubonbluee ycureHne MNPOYHOCTHbIX napamMeTpoB. [lpeanonoxeHo, 4To
adppekT ycuneHus obycnosneH obpaszoBaHMEM AOMOMHUTENbHOM CynpamoneKkynsapHomn
CTPYKTYPbl, COPMMPOBAHHOW NOA OENCTBMEM CUMNOBbLIX NOSEN HaHOYrnepoaos.

[Ons nonuypetaHoB C rmMbknum 6G1OKOM Ha NPOCTOM W/WMMM CROXHOM NonMadmpax
nonyyYnTb appekT ycuneHnsa He yaanocb. BeposaTHO, 3TO CBSA3aHO C TeM, YTO BBeAEHUe
AaXe MUHMMAaNbHOIO KONMYecTBa HaHOYrnepoaoB HapylaeT MeX- U HagMOMNEKYnsipHYo
CTPYKTYpbI NONMypeTaHoB ¢ 06pa3zoBaHNEM HOBbIX MPOCTPAHCTBEHHbIX CTPYKTYP.
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MOAOEPHU3ALUUNA PEOMETPOB ANA UCCINEAOBAHUA NMPOLIECCOB
FENEOBPA30OBAHUA B PEAKLUMOHHbLIX MOJIMMEPHbLIX CUCTEMAX

Babuy O.B., KoHoBantok B.[.
WHCTUTYT XMMUM BbICOKOMOMEKYNAPHbIX coeanHenun HAH YkpauHsbl, r. Kues

WccnenoBaHne peonorMn NONMMeEpPoB, PEOKMHETUKM MX CUHTE3a U MpeBpalleHun
TpebyeT BbINOSTHEHNSA 3KCNEPUMEHTOB, TPeOYOLWMX ANUTENBHOrO BPEMEHN U LOCTAaTOYHO
TpyaoeMkux pacyeToB. C Uenbo 3KOHOMUM BPEMEHU U NOBbILLEHWUST TOYHOCTM 06paboTkm
3KCMepUMeHTarnbHbIX AaHHbIX OblIM MOAEPHU3UPOBaHbLI cnegyouime npubopbl: peomeTp
MAPCI1-3 n poTaunoHHbIN BUCKO3UMETP MNOCTOSAHHBIX HanpsXeHun BIMTH-02.

CyTb MOAepHM3auuKn cocTosana B cregyowem:

e 3ameHa LWTaTHbLIX Y3M0OB perncrpauum (aHanoroBble camMonucubl U UUdpoBble
Tabno) Ha coBpeMeHHble aHanoro-uMdgpoBble NnpeobpasoBaTenu, NpeaHasHavYeHHble Ans
conpsixeHust peonormnyeckoro obopygosanua c¢ K. Yto no3sonuno MmHMMM3NpoBaTb
3aTpaTtbl BpEMEHN 1 Tpyda Ha perncTpaumio pesynbTaToB.

e CosgaHve nporpammHoro obecneveHus ana (1K, npegHasHadeHHOro Ans
perMcTpaumm u BU3yarbHOMO OTOOpPaKeHUA AaHHbIX, MOfyYEHHbIX OT PEeOosyiorM4yeckoro
obopyaoBaHUsA, Takke MNO3BOMAKOLWEro MNPOU3BOAUTL MaTemaTuyeckue pacyeTbl C
NnonyyYeHHbIMM gaHHbIMK (Nporpammbl ViscoWin ons potaunoHHoro Buckosumetpa BIMH-
02 n WInPIRSP gns peometpa MNUPCI1-3). YTO0 no3Bonuno yBenuuuMTb HarnsgHoCTb
3KCnepuMeHTa B peasibHOM BpeMEHU 1 n3bexaTtb TPygoeMKUX MaTeMaTUYECKUX pacyeToB
(mocTpoeHne Tabnuu 1 rparKoB BPYYHYHO).

Ha MogepHM3MpoBaHHbLIX peoMeTpax WuccrnegoBann  3aBUCUMOCTU  BSIBKOCTU U
KOMMOHEHT KOMMEKCHOro MoAynsa CABUra OT BpeMEHU peakLuMoHHOro qoopMoBaHus in situ
cMmecen TepMOAMHAMMYECKM HECOBMECTUMbIX MOSiIMypeTaHa W nonuMmeTunMeTakpunarta
BMMOTb A0 refb-TOYKN.

Bbino  ycTaHOBNEHO, YTO BCe WCCMNefOBaHHble CUCTEMbl nepexoaunv B
BbICOKO3MACTUYHOE COCTOSHUE (UCTUHHAS reNb-TOYKa) MpU 3HAYEHWsIX BS3KOCTW Bbl 10°
Ma-c. MNMokasaHo, 4yTo Anga ucxogHolx MY n NMMMA renb-TouKa COOTBETCTBYET CYLLECTBEHHO
OTNIUYHLIM CTeneHsaM KoHBepcun (cootBeTctBeHHo 0,71 wn 0,11). lpu atom Aanga
KOMMOHEHTOB B CMECSIX PasfIM4yHOro cocTaBa 3TO pasfnnyMe MeHee BbIPaXeHo, 4TO
BEPOSATHO CBSI3AHHO C KMHETUYECKMMU ycrioBuamMu oopmoBaHus cmecen MY/NIMMA.

Havyano @asoBoro paccroeHnsa B OPMUPYHOLUUXCH CMECSIX, OLEHEHHoe Mo
BPEMEHHbIM 3aBUCUMOCTSIM PEOSIONMYECKUX XapaKTEPUCTUK, KOppenupyeT C AaHHbIMMU,
nony4YeHHbIMM METOLOM CBETOPACCESHUS.
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BNMUAHME CTPYKTYPHbIX OCOBEHHOCTEW HA NOHHYIO MPOBOAUMOCTb
NMONUMEPHbIX YHETBEPTUYHbIX AMMOHUEBbIX COJIEU

Yepeakoe O.B., Nom3sa HO.I1., AHapusHoea M.B., Pa6enko B.B., Knenko B.B.

YKpanHCKUIN rocyaapCTBEHHbIN XMMUKO-TEXHONOMMYECKUA YHUBEPCUTET
49005, r. lHenponeTpoBck, np. MarapuHa, 8, YkpauHa
chervakov@email.dp.ua

Mcnonb3oBaHne TBepAbIX NOSIMMEPHbBIX MaTepuanos B PasfnUYHbIX 3N1EKTPOXUMMUYECKNX
YCTPONCTBax (TOMMMBHbLIX 3fIEMEHTax, COfIHeYHbIX 6aTapesx, rasoBbIX CeHcopax,
NNTUEBBIX UCTOYHMKaxX TOKa WM Ap.) npegnonaraet obecnevyeHve HeoObXoOMMOW WMOHHOWM
NpOBOAMMOCTM B LUMPOKOM MHTepBane Temnepatyp (o1 mumHyc 20°C go nntoc 200°C).
MpoBOAMMOCTE MOSIMMEPHBIX JNEKTPONUTOB OnpeaensieTcs NoABUMXHOCTbIO CEerMeHTOB
NONIMMEPHOM LENnnu W KOHUEHTpauuen HocuTenen 3apsga (kaTMOHOB Bogopoda B
MeMbpaHax TOMSIMBHbLIX 3NIEMEHTOB, KaTUOHOB IUTUSA B 3NEKTPONUTax Ansa JIUTUEBbIX
WCTOYHUKOB TOKa). [lepeHOC WOHOB B MOMMMEPHbLIX CUCTEMAxX OCYLLECTBSEeTCH
NPeENMyLLLECTBEHHO 4Yepe3 ero amopgHble yvacTkn. B cBA3M € 9TUM, NepCnekTUBHbIM
SIBMISIETCS UCMOMb30BaHME B Ka4yeCTBe MaTpuL, MOHNPOBOAALMX MaTtepmanoB aMopHbIX
WU NPOCTPAHCTBEHHO-CLUNTLIX MaTepuanoB. Mpy 3TOM HECOMHEHHbIN MPaKTUYECKUA U
TeopeTUYEeCKUN NHTepeC NpeacTaBnseT UccrneaoBaHne B3avMMoCBA3M MUKPOreTeporeHHom
CTPYKTYPbI 1 NOHHON NPOBOAMMOCTU MaTepuanos.

B paHHOM paboTe C MCNONb3OBaHMEM METOAOB LUMPOKOYINIOBON WM  MaroyrioBou
peHTreHorpacmMm n3yvyeHbl OCOBEHHOCTU BHYTPEHHEW CTPYKTYpbl WOHMPOBOOALLMNX
NONMMUMEPHbIX YeTBEepPTUYHbIX aMMmoHueBbix conen (MYAC), npeacrasnsaowmx cobon
NPOCTPaHCTBEHHO-CLUNTbIE MPOAYKTbI COBMECTHOM KOHAEHCauun NONUBUHUANMPUAMHA U
romornonumepa  MNONUAaNUXNoprugpuHa  (unu  cononumepa  anuxnoprugpuHa ¢
3TUNEHOKCUAOM).

YcraHoBneHo, 4to [MYAC xapaktepusyroTca amMopdHbIM XapakTepOM CTPYKTYpbl
MaTepuana, B ObBbeme KOTOpPOro BbIOAESNATCA WOHHO-KMAcTepHble 0obpa3oBaHus C
pasmepamu nopsigka eanHUL, HAHOMETPOB, (hopMUpPYIOLLIME B CBOO ovepeab dpakTanbHoO-
arpermpoBaHHble CTPYKTYpbl criegyowero macwrtabHoro ypoBHs. [MokasaHo, 4To Takue
CTPYKTYpPHble OCOBEHHOCTM OKa3blBalOT onpeaensiowee BrMsiHAE Ha Npouecchl nepeHoca
MOHOB B 0ObemMe nonumepHorm Matpuubl. Mpy 3TOM YPOBHM MOHHOW MPOBOAMMOCTMU,
nneHouHblx MYAC gocturaioT ypoBHs ~ 5.5-10° Om™'-cM™' npu koMHaTHOIH TemnepaType.
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POLYACRYLAMIDE-BASED HYDROGELS MODIFIED WITH PHOTOZYMES:
PHOTOACTIVITY AND PROPERTIES

S. Grishchuk, J. Karger-Kocsis

Institut fir Verbundwerkstoffe GmbH Erwin-Schrédinger-Str., Geb. 58
67663 Kaiserslautern

Our work is focused on the preparation, modification and property assessment of
polyacryalamide (PAAm)-based hydrogels with photocatalytic activity. The latter is a
prerequisite of the targeted water purification, i.e. decomposition of organic pollutants. The
substances with photocatalytic activity, denoted photozymes, are either chemically linked
to the PAAm network or physically absorbed within. The PAAm gel is produced by
(co)polymerizing acrylamide with methylene-bis(acryalamide) (MBAAm) whereby the
amount of the latter controls the crosslink density of the resulting gel. In order to improve
the mechanical performance of the PAAm-based gels attempts were made to “strengthen”
the gels by in situ formed nanosized silica. For this purpose, to the agqueous polymerizing
solution of AAm and MbAAm water glass (WG) was added as silica “source” in presence
and absence of photozymes.

It is noteworthy, that the PAAm-based hydrogels containing 5 % WG exhibited a
compressive stress of 12 kPa being ca. 70% smaller than the unmodified gel. This was
accompanied with an improvement in the compressive strain (ca. 20%), which is highly
favourable for some applications of this gel. Scanning electron microscopic investigations
showed that the silica particles are incorporated in nanoscale (ca. 50 nm). Moreover, the
swelling behaviour was positively influenced by incorporation of WG as the swelling ratio
increased by a factor of 7.

The photoactivity of the materials was tested by the methylene blue (MB) method. 500
mg of a swollen gel submerged in 10 ml of 10° M MB aqueous solution. The samples
were then UV irradiated for different times. After each irradiation the UV spectrum of the
solution was acquired with UV/Vis spectrophotometer.

The UV-Vis spectral results have shown that transmittance of MB solution decreases at
both 280 nm and 670 nm due to the photochemical decomposition of MB. It was found that
the absorption of MB in the nanomodified hydrogels is more intensive than without — this is
likely an effect of the enlarged surface due to the formation nanoscaled filler particles.
Most important is, that this modification allows us to fix (i.e. graft) the photoactive
substance to the hydrogel matrix through the silica gel.

Acknowledgement: this work was supported by the EU (PhotoNanoTech)
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THERMOSET POLYUREA HYBRID RESINS: STRUCTURE, PROPERTIES

Castella N., Grishchuk S., Karger-Kocsis J.

Institut fir Verbundwerkstoffe GmbH, Erwin-Schrédinger-Str., Geb. 58
67663 Kaiserslautern

Preparation of hybrid thermoset resins is one of the most interesting research topics
nowadays. In our work thermoset polyurea based hybrids were produced from poly
(methylene diphenylisocyanate) (PMDI) and water glass (WG) using phosphate emulsifier
(termed to 3P resin as generated from polyisocyanate, phosphate, polysilicate). For the
modification of this 3P system vinylester (VE), epoxy (EP) and melamine formaldehyde
(MF) resins were used. WG when dispersed in PMDI and phosphate yields a water-in-oil
type reactive emulsion. In the resulting crosslinked polyurea the polysilicate particles,
derived from the WG, are coarsely dispersed.

The mean particle size of the polysilicate in the 3P resin is the largest. The hybridisation
of the 3P resin with VE decreases the mean particle size of the polysilicate but does not
make finer its distribution. Replacement of the phosphate emulsifier by MF and EP
improves the dispersion and reduces the mean patrticle size of the polysilicate.

The hybridization yielded the following benefits: improved fracture mechanical
performance, enhanced resistance to thermal decomposition. In addition, MF and EP were
found to be suitable reactive emulsifiers that can replace the presently used phosphates
(which may be contaminant as leaching out). This is a great achievement as 3P resins are
widely used in infrastructure (e.g. repair of buried and corroded pipes without digging) and
mining (e.g. wall stabilization).

Acknowledgement: This work has been supported by the German Science Foundation
(DFG Ka1202/15)

131



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

SYNTHESIS OF POLYTETRA-(2, 3-PYRAZINO)PORPHYRAZINE
METALLOCOMPLEXES

Ju.l. Belozerova', S.V. Efimova’, O.l. Koifman'?, |A. Korzhenevsky|'*?

! Ivanovo State University of Chemistry and Technology, 153000, Ivanovo , Russia
e-mail: sef@isuct .ru
2 |nstitute of the Solution Chemistry of Russian Academy of Science, lvanovo, Russia

Metallocomplexes of polymeric phthalocyanines have been obtained earlier. They are of
great interest as a foundation for creating new functional materials with unique properties

For the first time polytetra-(2,3-pyrazino)porphyrazine and its metallocomplexes with
Cu?* and Zn?* have been obtained by template polytetramerization in the presence of
corresponding metal salts and of catalytic amount of ammonium molybdate using
2,3,4,5-tetracyanopyrazine as synthons, which was synthesized by the condensation of
diaminomaleonitrile (DAMN) with diiminosuccinonitrile (DISN).
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Synthesised compounds are small crystalline powder which is infusible to ap 300°C,
hygroscopic, insoluble in water and in a majority of organic solvents. The polymerization
degree does not depend on using a metal and does not exceed 6. The structures obtained
were identified according to the electronic absorption spectra and elemental analysis.

This work was supported by the Russian Fund for Basic Research (grants 07-03-
121125-0fi).
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SYNTHESIS AND MODIFICATION OF STYRENE AND METHYL ACRYLATE
COPOLYMERS FOR THE PRODUCTION OF MATERIALS WITH A DEFINITE SET OF
PROPERTIES

O.l. Nikolaeva', N.V. Jeglova', T.A. Ageeva'?, O.I. Koifman'?

'lvanovo State University of Chemistry & Technology, 153000, lvanovo, Russia
onik@isuct .ru
?Institute of the Solution Chemistry of Russian Academy of Science, Ivanovo, Russia

Among the polymers-carriers of biologically active materials the copolymers containing
active hydroxyl groups the presence of which allows to fix covalently various low-molecular
compounds in mild conditions are of great interest. However, the direct method of
introduction the hydroxyl-containing monomers into a macromolecular chain by a
traditional method of copolymerization is rather difficult. For designing such polymers-
carriers a two-stage way of the synthesis of styrene and methyl acrylate copolymers with
the subsequent reduction of ester groups up to hydroxyl by lithium aluminium hydride has
been proposed.

Styrene and methyl acrylate copolymers of various composition are synthesized by a
method of radical copolymerization in an emulsion in the presence of potassium
persulphate at 80°C. The composition of the copolymers obtained was determined with the
use of chemical methods of the analysis, with the use of the an element analysis and IR-
and NMR 'H spectroscopy. Changing an initial comonomer ratio the copolymers with the
content of methyl acrylate parts in a copolymer from 5 up to 60 % are obtained. The
dependence of the composition of an initial monomeric mixture on quantitative composition
of copolymers is shown. It is underlined, that with the increase of methyl acrylate in initial
reaction mass the conversion level of monomers decreases.

The modification of copolymers obtained was carried out in a solution in the
environment of tetrahydrofuran with a subsequent precipitation in water. The lead research
of the reaction conditions for ester groups reduction in a copolymer on a polymer yield and
the contents of hydroxyl groups allowed to choose optimal conditions for synthesis:
copolymer-reducing agent ratio — 10.0:1.0 (mass %), temperature - 50°C, duration of the
process - 7-8 hours.

The Identification of the copolymers and the products of their reduction was carried out
with the use of UV-, IR-, and a nuclear magnetic resonance 'H spectroscopy and the
element analysis. Molecular-weight characteristics of the synthesized and modified
copolymers (average-number, average-mass molecular mass and polydispersity) are
determined with the use of viscosimetry and a gel-permeation method of chromatography.

Thus using styrene copolymers with methyl acrylate of various composition and varying
conditions of copolymer modification, it is possible to obtain targeted polymers - carriers
with definite contents of active functional groups.

This work was supported by the RFBR (grant N 07-03-00818).
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PREPARATION TRANSPARENT MATRIXES DOPED WITH COMPLEXES OF RARE
EARTHS ELEMENTS

T.S. Lyubova, E.Yu. Ladilina, A.Yu. Dolgonosova, V.V. Semenov

G. A. Razuvaev Institute of Organometallic Chemistry of Russian Academy of Sciences,
603950, Tropinina str, 49, Nizhny Novgorod, RUSSIA.
llena@iomc.ras.ru

Novel organosilicon monomer (bis-(trialkoxysilypropyl)amide perfluoroadipine acid) was
obtained by the reaction between dimethyl ether perfluoroadipine acid and
aminopropyltrietoxysilane (APTES).

N -0
CCCF),Cl T+ 2HNYTSIOC ) —
CH30 OCH;,

—_—
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) C(CF,)
(CHS0) S HN T N Si(0C,H,), T 2 CHaOH

Compound 1 is sufficiently stable on air product. It is able to efficiently solvate
complexes with praseodymium hexofluoroacetylacetonate 2 and europium
benzoyltrifluoroacetonate 3.
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According to the IR-spectroscopy date compound 1 displaces of H.O molecules from
coordination sphere of metals. This water spends on hydrolysis of alkoxysilyl groups.
Matrix doped with complex 2 and 3 hasnt water or OH-groups. Concentrations of 2 and 3
in matrix can reach values 44.46% (Cp,=12.89%) and 21.72% (Cg,=5.02%) respectively.

Hydrolysis of compound 1 with triple or fourfold excess water gives oligomers
(according to elemental analysis and SEC date):
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Transparence thermostable film can be obtained from the solutions of these oligomers
in THF. The Powder XRD study shows that films are crystalline. After heating up to 100°C,
these oligomers turn into network poorly soluble crystalline polymer. Films become
amorphous at 200°C.

The rare earth metals complexes show excellent solubility in these oligomers
(concentration of complexes in matrix can be 50%). Transparent films doped with
complexes 2 and 3 are amorphous without heating.

Films were investigated with AFM, TGA and elemental analysis.
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NNEHKOOBPA3YIOLLUE COMNOJIMMEPbLI 3TUNEHA C NEP®TOPUPOBAHHbLIMU
SPUPAMU. CTPYKTYPA. CBOUCTBA.

Lagnnosa E.E., BosHakosckuin A.l., MNMnawkuH B.C.

Hay4Ho-nccnenoBaTenbCKUn MHCTUTYT CMHTETUYecKoro kaydyka um.C.B.J1lebenesa.
198035 r. CaHkTt-lMeTepbypr Mancansckas yn. 1
schadilova_kat@mail.ru

dTopnonumepsbl, obnagasi BbICOKOWM CTOMKOCTbIO B arpeccuBHbIX cpedax Aaxe npu
BbICOKMX Temnepartypax, SIBMSTCA eCTeCTBEeHHbIMU KaHaugatamMu Ons U3roTOBMEHUS
NPOTEKTOPHbIX MOKPbLITUMN.

lMneHkn bTOpNoONMMEPOB HALUMM LUMPOKOE MPUMEHEHME B XMMWYECKOW TEXHOMOIUW.
OpHako KOHKpeTHast 0b6racTb Ux NpUMEHEHUs 3aBUCUT OT AN dy3HOM NpoHMLaemMocTu. B
CBA3W C 93TUM, AN nreHkoobpasyrwmnx MnonaMMepoB HayyHblii U HECOMHEHHbIN
NPakTUYEeCKUn UHTepec npeacTaBnsalT AaHHble N0 WX B3aMMOAEWNCTBUIO c
HWU3KOMOJEKYNAPHbIMU BELLECTBAMM - NOTEHLUMaNnbHbIMU KOMMIOHEHTaMWN BHELUHEN cpefbl.
B HacTosiwen pabote TakMe [aHHble MOfyYeHbl A1 CUHTE3NPOBAHHbLIX Hamu
COMoNMMEpPOB 3TUMEHa C PSAOM  NepdTopankuiBMHUAOBBLIX 3UPoB 0bLen popmynbl
[-CH2-CHa-]x[-CF(-O-Rf)-CF2-]y, rae  Rr= -CF3, -CoFs5, -CsF7

Llenbto HacTosiwen paboTbl SBNANOCH WU3YyYEeHUE PU3NKO-XMMUYECKUX CBOWCTB
CONONIMMEPOB C Leribio Novcka obracten KOHKPETHOMO NPUMEHEHMS.

lMoka3zaHo, 4YTO coyeTaHue B JNIMHEWHOM LUenn TepMOAWHAMUYECKM HECOBMECTUMbIX
yrneBoopoOAHbIX M NepddTOPUPOBaHHLIX MocneAoBaTesNibHOCTEN B COnonMMepax
npvBOAUT K (POPMMPOBaHWMIO YrNeBOLOPOAHbLIX KnacTepoB. HecMmoTpsi Ha yBenuyeHue
COAEepXaHusa yrneBo4OPOAHbIX NOCNeaoBaTeNbHOCTEN, CTOMKOCTb AaHHbIX COMONIMMEpPOB
B MNOMNSAPHbIX W  HYKNEeoWnbHbIX cpefax  3HauYuTenbHO  Bbllle, 4YeM  Ans
NoNMTOPUPOBAHHBLIX aHANOroB.

Meton obpaileHHon rasoBov xpomaTorpacum  6bin NpUMEHeH Ana  pacyeTta
KoadhpuumeHToB AndPY3nun HEKOTOPbIX HEMNOSAPHbLIX YrNeBOoOOPOAOB Yepe3 TOHKue
NNEHKN CUHTE3NPOBAHHbLIX COMONMMEPOB. bBbiNn nonyyYyeHbl HEOXWOAHHO BbICOKME
KOadhdpUumeHTbl anddysmm, KoTopble, NO-BUOAUMOMY, CBSi3aHbl C (OpMUpPOBaHUEM
yrneBogopoAHbIX KracTepoB B 0b6beMe nepdTopupoBaHHOW cpedbl. Takmm obpasom,
NONMMEpPHbIE MAEHKM COMOSIMMEPOB 3TUMEHa C  nepdTOPankuNBUHUIIOBLIMU adhnpamm
nepcneKkTUBHbI AN NOSy4YeHUs CENEKTUBHO NPOHMLAaeMbIX MeMbpaH.
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CUHTE3 | BIACTUBOCTI ENOKCUANIOMO®OCOATHUX KOMIMO3ULIN, LLIO
MICTATb METAJIEBUA HANMOBHIOBAY

Martkoscbka O.K., Wangpyk M.1., MamyHsa €.11.

[HCTUTYT Ximii BUCokomonekynsapHux crnonyk HAH Ykpainu
YkpaiHa, 02160, Knis-160, XapkiBcbke Lwoce, 48

EnekTponpoBigHi noniMepHi KOMNO3UTK 3HaxXo4ATb LUMPOKE 3acTOCyBaHHSA B HaraTtbox
obnacTtax TexHikn. OgHuUM i3 edeKTUBHMX crnocobiB OTPUMAHHS eneKkTponpoBIOHOCTI €
HaMOBHEHHSI MOMiIMepiB AUCMNEPCHUMU MeTaneBMMn HamnoBHOBaYamu. Po3pobneHi Hamu
enokcuantomodocdartHi komnosmtn (EAPK) maoTb BUCOKI agresiviHi BNacTMBOCTI, ane ix
erleKTPUYHI BNacTUBOCTI He BUBYEHI. B 3B'A3Ky 3 UMM NpeacTaBnsie iHTepec A0CHiLKEeHHS
BM/IMBY METaneBoro HanoBHOBava Ha enekTponposigHicTb EAOK.

JocnigkeHHa nokasanu, Wwo enekTponpoBigHicTe EA®K 36inbwyetsca 3 nigBuUWeHHAM
BMICTY HeopraHiyHOro oteepaxysada — kucrioro oocpaty antomiHito (AP) Big 10 oo 30%.

3anexHicTb norapudmis enektponposigHocTi EA®K Big o6'emHOro BMIiCTYy MigHOro
HaMoBHIOBaya CBigYMTb MNPO HasiBHICTb TPbOX oObnacten: HEBENUKOro JiHiInHOro
30iNbLUEHHS, eKcTpeMarnibHOro 3pOCTaHHA MPOBIAHOCTI | AOCATHEHHS MOCTIMHOrO 3HAYEeHHS
€NeKTponpoBigHOCTI. TakunM Xxapaktep 3MiHM €eneKTPOonpoBiOHOCTI, 3rigHO Teopil
nepkonsuii, 3B'A3aHNN 3 YTBOPEHHAM HeckiHdyeHoro knactepa (HK) — akun asnse coboto
NPOBIAHY CTPYKTYPY 3 YaCTMHOK HaMOBHIOBAYa, O KOHTaKTYHOTb MiXK co60t0. [locniaXeHHs
nokasanun, wo EA®K 3 Bmictom A® 10, 15, 20, 25, 30 % BUABMAITbL NEPKONALIMHY
noBediHKy, ane BigPI3HATECA BENUUYMHOK MOPOry nepkondAuil Ta pPisHUM piBHEM
€MNeKTPonpoBIgHOCTI NpW Nepexoni Yepes nopir nepkonsaLii.

BueyeHHs apgresinHmnx Bnactmsocten EADK nokasano, WO Ha agresiHy MilHIiCTb
KnemoBoro 3’€AHaHHA MeTaneBuX MOBEPXOHb Ta yAapHy B'A3KiCTb BMAMBAE BMICT
oTBepaxyBada A® i meTaneBoro HanoBHOBava.
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OPTICAL MATERIALS BASED ON LANTHANIDE-CONTAINING COMPEXES AND
COMPOSITES

A.T. Zdvizhkov', L.N. Puntus?, K.A. Lyssenko', A.S. Shaplov',
E.l. Lozinskaya', M.I. Buzin' and Ya. S. Vygodskii'

'A.N.Nesmeyanov Institute of Organolement Compounds Russian Academy of Sciences,
Vavilov str. 28, 119991, Moscow, Russia.
%Institute of Radio Engineering & Electronics, Russian Academy of Sciences,
11-7 Mokhovaya, 125009, Moscow, Russia
Zipper@ineos.ac.ru

The applications of lanthanide complexes having the high quantum yield and color
purity in the fields of optoelectronics and photonics stimulated the intense research of
these complexes. Light emitting diodes, liquid crystals, optical fiber lasers, luminescence
polymers for optical amplifiers are only some of the areas that benefit from the
characteristic properties of the lanthanides. Every of these areas has special desired
properties of lanthanide complexes, but the high intensity of the emission is one of the
main condition for the effective work of optoelectronic materials and devices. Therefore,
two main tasks were solved in the frame of this research. The first was to create
composites based on highly luminescent lanthanide complexes and different ionic liquids
(ILs) matrixes. The second one consisted in the synthesis of “polyionic liquids” (PILs)
possessing best anions and in preparation of polymer/La complex composites.
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Two europium complexes were studied as a
dope, namely EuCl3Phens(H20)3 and
Eu(NOs)3Phen,. Europium ion was chosen since
it is the well-known probe for chemical
surrounding. The first complex has one
uncoordinated chloride anion and two
coordinated water molecules which can be
removed easily and so one can expect the interaction of complex with IL. In contrary, the
second complex has only strong bonded ligands. All composites contained 1 mol% of the
lanthanide complex. The luminescence spectra, integrated intensities and lifetimes of
excited states were analyzed to estimate the influence of IL on the structural features of
europium complex and the luminescent characteristics of composite. The luminance of the
composites prepared was estimated as well. Based on these results, best PlLs were
synthesized and composites with 5 mol % of europium complexes were obtained. Such
polymer composites revealed relatively high luminance and are quite attractive in terms of
their possible application as a solar cell, where the lanthanide complex promotes more
effective photovoltaic effect. Moreover, starting PlLs have their own emission in the region
around 450 nm and thus the emission color of the polymer composite can be turned from
blue to red depending on the excitation of wavelength.

E“(NO3)3Phen2

600 650 " 700 nm

This work was supported by Russian Foundation for Science Support and Russian
Foundation for Basic Research (Ne 07-03-12196_ofi_a).
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INFLUENCE OF HISTONE H1 ON FORMATION OF THE COMPLEXES BETWEEN
DNA AND NON-HISTONE PROTEIN HMGB1

Kipenko 1.B., Polyanichko A.M.

Physical Faculty of Saint-Petersburg State University, Saint Petersburg,
198504, Russian Federation
polyanichko@gmail.com

The present work is aimed on studying the processes that accompany the formation of
the supramolecular DNA-H1-HMGB1 complexes, with an emphasis on the influence of
protein-protein interactions on compaction of DNA in these complexes. It is known that in
vivo both H1 and HMGB1 bind to the linker region of the DNA. However it is still a matter
of debate as to whether these proteins are assisting each other or competing against each
other upon binding, and we tried to address this issue in our work. Moreover, structural
consequences of protein interactions inside the complex are important not only for
understanding the functions of these proteins in the chromatin, but also for revealing the
structural organization of the chromatin itself.

We used gel electrophoresis to check the purity of the proteins. We investigated
structural changes of DNA and proteins during the formation of the complex depending on
the (r) and (R) ratios in the DNA-H1-HMGB1 complex and on the ionic strength of the
solution. Using circular dichroism spectroscopy we estimated the degree of a-helicity of the
proteins at different stages of the complex formation. We observed an increase in a-
helicity upon complex formation, which can be explained by the ordering of the proteins in
the complex with respect to the unbound state.

CD spectra analysis also revealed strong light scattering in solutions at high protein to
DNA ratios. The critical ratio reit was found to be dependent both on (r) and (R). The CD
dataof such solutions are not informative with respect to the secondary structure of the
molecules and some other methods such as dynamic light scattering should be employed
to study the DNA-protein complexes at these conditions.

The authors are grateful to the Russian Foundation for Basic Research (07-04-01072)
and the President of Russian Federation (MK-2126.2007.4)
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NONIYPETAHOBI CUCTEMU 3 IMMOBINII30BAHUMMU IN SITU KOOPOUHALIMHUMMN
CNOJNYKAMU €BPOIIO

No6ko €.B., Kosak H.B., domeHko, A.O., Hisenbcbkuii FO.M)

[HCTUTYT Ximii BUCokomonekynsapHux cnonyk HAH Ykpaixu,
YkpaiHa, 02160, Kuie-160, XapkiBcbke woce, 48
lobkojenia@ukr.net

BBegeHHA KOMMNNEeKCHUX CronyK pigko3eMenbHUX enemMeHTiB B TBepAi HOCII BigkpuBae
MOXIUBICTb OTPUMAaHHA HOBMX OMNTUYHO akTUBHUX cepegosuw, [1, 2]. OpepxaHi
HaHOCTPYKTYpOBaHi MNiHiMHI Ta cityacti noniypetann (IMY) 3 iMmmobinizoBaHnumun in situ
xenaTtonogibHMMnM crnonykamuM pigko3emeribHOro MeTany €Bponito, $Ki - YTBOPHOKTb
KOOpAWHALiMHI 3B’A3KN 3 (PyHKUiIOHaNbHUMK rpynaMmn nonimepHoi matpudi [3]. 3a gaHnmm
PEHTI'EeHOCTPYKTYPHOrO aHanidy BCTaHOBIIEHO, WO focnigkysaHi MY € HaHOpO3MipHUMU
reTeporeHHMMM aMmopPHUMKN cucteMmamu. JocnigKeHo Xxapaktep TEPMOOKUCHOT AeCTPYKLT
Y. BcCTaHOBNEHO 3aKOHOMIPHICTb MK TepMOCTinkicTio 1Y cuctem Ta NPOLEHTHUM
BMiCTOM Mogudikatopa B 06’emi nonimepy. 3a [OMOMOrol OMTMYHOI  MiKpOCKOMii
BCTAHOBMIEHO T'padiEeHTHUA XapakTep CTPYKTypoyTBopeHHs [1Y nniBok. Ha noBepxHsX,
chbopMoBaHMX Ha MexXi po3nofiny nonimep-nigknagka Ta Ha Mexi posnoginy nonimep-
noBiTPSA, (POPMYIOTBCSA reTeporeHHOCTi pisHOI npupoan. [JocnigXeHi  penakcauinHi
BNacTUBOCTI Takmx cuctem metogom APC.

JocnigkeHi 30HM fIOMIHECLEHUiI HaHOCTpPYKTypoBaHux nniBok MY, moaudikoBaHmx
KOOpAWHaUiIMHUMKM cnosiykamMmu €Bponito. JIloMiHeCUeHLIa CnocTepiraeTbCa SK Yy OpraHidHin
MaTpuui, 3 TrOMOreHHO AWCNEProBaHUMM UeTpaMu €BPOMiD, TaK i Yy KpuUcTanivyHux
MikpoobnacTsix, chopMOBaHMX BHACMILOK cerperawii MeTanoBMiCHOI KOMNOHEHTN 3 06’emy
noniMepHoi maTpuui. BusiBneHo, WO KpucTaniyHi YyTBOPEHHS € arperatamm KpucTanis.
IXHiN poamip Ta KinbKicTb 3MEHLYETLCA MO 06’eMy MAIBKM Bif NOBEPXHi, CHOPMOBaHOI Ha
MeXi posnoginy nonimep-nigknagka, A0 MNOBEpPXHi, copMoOBaHOI Ha Mexi posnogdiny
noniMmep-noBiTps. PoaMip KpucTanitiB Ha MexXi po3noginy nonimep-nigknagka cknagae o
20 MKM, a Ha Mexi poanoginy nonimep-nositpa 4o 0,5 MkMm.

1. MetywkoB A. A., Wunos C. M., Myseik M. B., MNak B. H. AktnBauums Bogon oTontOMMHECLEHUNN [3-
AnkeToHaTHoro komnnekca esponus (l1l) B nopuctom ctekne // NMucbma B XKT®.- 2006.-T.32,Ne9.- C.65-70
2. batsee WN. M., TuHyc A. M. TllepeHOC 3Heprun SneKTPOHHOro BO30YXAEHUS B TBEPAOTENbHbIX
cTeknoobpasHbix toMrMHodopax, aktTuempoBaHHbix esponuem (l11) u megbto (11) // Mucbma B XKTP, 1998, T.
24, Ne 1. - C. 59-61.

3. CTpykTypyBaHHA MoniypeTaHiB, WO MICTATb KoopAuHauinHi cnonyku metanis / KO.M. Hizenbcbkun,
KO.B.CkakyH, €.B.JTo6ko, H.B. Ko3zak // INonimepHui xypHan. — 2007. — T.30, Ne 2. — C.113 - 118.
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OAEPXXAHHA TA BJIACTUBOCTI MONIMEPHUX ®OPM 3
NMPOTUTYBEPKYJIbO3HUM MNPENMAPATOM

O.B. Kynew, H.A.ManaTteHko

[HCTUTYT Ximii BUCokomonekynsapHux crnonyk HAH Ykpaiiu
Byn. XapkiBcbke woce, 48, Kuis, 02160
d_kulesh@mail.ru

[aHi enigemionoriyHol cTaTUCTUKM  cBigYaTb nNpo  36ifblIEeHHA TemniB  pocTy
3axBopioBaHb Ha TybepkynbO3 Yy BCbOMYy CBIiTi. Bigomo, WO MicueBe 3acTocyBaHHSA
NPOTUTYDEPKYNbO3HMX MpenapaTiB LWASAXOM BBeAEHHSA X 6e3nocepefHbO B YpaXeHy
TKAHWUHY 4M opraH Yy BWUMMSA4I PO3YMHIB W MOPOLWIKIB  3HAYHO MNIABULLYIOTL  1X
bakTepiocTatnyHuUn edekt. B ocHoBi GasucHol Tepanii Tybepkynbo3dy 6Garato pokiB
BUKOPUCTOBYETbCA i30HIia3ng (rigpasung i30HIKOTMHOBOI KMCNOTW) 3 BRAAacTUBUMU MNOMY
no6GiyHUMK ecbekTaMn: NOPYLLUEHHS remonoesy, QYHKLUIT HUPOK, nedviHku Towo. Mpn ubomy
Oinblwa 4acTuHa i30oHiasugy, WO BBOAUTBCA [0 OpraHiamy 3BUYHUMW MeTodaMu,
nigaaetbcs OGioTpaHcdopMalii, He cnpaBnslyn npu LboMy OBakTepioctaTudHol Aii. B
3B’A3KY 3 LMM CTBOPEHHS HOBWUX OIONOrMYHO akTUBHWUX MNOSMIMEPHUX (POPM Ha OCHOBI
i30HIa3nay 3 NPONIOHIOBaHOK A€o, OO3BONUTL MPU XipYpPriYHMX BTPYYaAHHAX AOCTaBMASATU
Tybepkynoctatuk 6esnocepeHbO Y BOrHULLE 3aXBOPIOBAHHS, 3HU3WUTK 03y npenapaTy Ta
YHUKHYTW NOBIYHOI Aii i3oHia3ngy.

MeToo  pgaHoro  gocnigkeHHss  ©yno  ogepxaHHa  noniMepHux  dopm 3
NpOTUTYOEPKYNbO3HMM NpenapaTtoM — i30Hia3ngoM, BMBYEHHS |Y-cnekTpiB OTpuMaHux
3pa3kiB Ta iXx (i3nMKo-MexaHiYHUX XapakTepucTuk. B akocTi nonimepHoi matpuui 6ys
obpaHu noniypetaH Ha OCHOBI onirookcinponineHrnikonto 3 MM 1002 i 2,4,2,6-
Tonyinengiisouianata (TAl 80/20), Ha sikun npoBogmnu iMMobinisaLito i3oHiasngy.

MpoBeneHi IY-cnekTpocKoniyHi - AOCNiMKEHHA nofiMepHUX ¢opM nokasanu, Lo
iMmmoO6inisauis i3oHiasnay BiabyBaeTbCA 3a paxyHOK YTBOPEHHSI BOAHEBMX 3B’SI3KIB MiXK HUM
i nonimepoMm. ®i3nKo-MexaHiyHi JoCnifAXeHHA nokasanu, Wwo npu immobinisauii isoHiasnay
Ha noniypeTaHoBMX 3paskax BigOyBaeTbCA 3HAYHE 3HWXKEHHS MILUHOCTI Mpu po3puBi Ta
BiHOCHOrO TMOAOBXEHHA 3a pPaxyHOK pPO3MyLWeEHHs MNOoniMepHUX JaHUIoriB, a oOTxXe,
nocrnabneHHs MiXXKMONekynapHuUX BogHeBUX 3B’A3KiB. [poBeaeHi rictonorivyHi AocnigXeHHs
nokasanu, Wo iMNNaHToOBaHi 3pa3kM € HETOKCUYHMMM, HaBKOSIO HUX YTBOPHETHCH
CMOSTYYHOTKAHUHHA Kancyrna, B K NpoTikaloTb KNiTUHHI peakuii no Tuny acenTU4Horo
3anareHHs.
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COPBLUMOHHBIE XAPAKTEPUCTUKUN NMOJIMMEPOB HA OCHOBE
LUMKINOAEKCTPUHOB

Octauwko B.B., Psa6os C.B., Ko6puHa J1.B.

WHCTUTYT XMMUM BbICOKOMOMEKYNAPHbIX coeanHenun HAH YkpauHsl,
02160, r. Knes, XapbkoBckoe Locce 48
S.Riabov@ihvs.nas.gov.ua

CuHTE3 nonMMeEpHbIX CcOpBEHTOB Ha OCHOBE LMKITOAEKCTPUHOB, CMOCOOHBIX K
PELVKITMHIY, ABMSETCS akTyanbHbIM BOMNPOCOM MOSIMMEPHON U KOMSIONOHOW XMMUK B CBS3U
C HacywHbIMK NpobneMammn O4YUCTKU BOAObI OT pasfnyHbIX 3arpsasHuTenen. OCHOBHbIMU U
Hambonee onacHbiMK 3arpaA3HUTENAMM BOAOblI SBMSATCS OpraHMYeckme coeauHeHus
apoMaTtunyeckoro psiga, B NepByld odvepedb, PEHON U ero npou3BogHble (HUTPO- U
XnopdeHornbl), a Takxe rarnoreHsamelleHHble yrrnesogopoas! (Hanpumep,
TPUXNOPATUNEH), KOTOpble He pasnaraloTCa B OKpyXawlwen cpege B TedeHue
ONNTENbHOrO BPEMEHN.

Llenbto gaHHon paboTbl BbIST CUHTE3 CLUMTBIX NOSIMMEPOB HA OCHOBE LIMKITOAEKCTPUHA U
N3y4yeHne CpaBHUTENbHbLIX COPOLIMOHHBLIX XapakKTEPUCTUK MOSyYEHHbIX MaTepuanoB MNo
OTHOLLUEHUMIO K M-HUTPOeHony, 2-xnopdeHony, 4-xnopdeHony u 2,4-guxnopdeHony.
LinknogekctpmHcogepxawme nonumepbl Obiyv nonydYeHbl B BUAE MOPOLUKOB, MyTEM
peakummn B-UMKNOAEKCTpMHA C AMM3ounaHaTaMmmn — rekcameTtunengumsounadatom (FMAIN)
n 2,4-tonyvneH-gumsoumnanatom (TOWM) npu pasnunyHbiX MOSIbHBIX COOTHOLLEHUSAX (OT 1:2
po 1:8) B pacteope AM®A unu JMCO, cornacHo cnegyrowen cxeme:

(oH), (OH), O(I!N—R—EC
NCO (on), H IIT
| 0 In
e ()
OCN
0H)7 )

rge R= (CH2)6 y CHsceHs, m = 2-8.

[MonyyeHHble coeguHeHus 6oy naeHTudnumposaHbl Metogom UIK-cnek-tpockonun um
3NeMEeHTHOro aHanuaa, Hanp., ansa 1/8 B-U4-rMan: Hangexo, %: C 48.7; H 7.2; N 11.5.
BbluncneHo, %: C 52.1; H6.7; N 10.2.

Ha ocHOoBaHMM 9SKCNepuMeHTanbHbIX AdaHHbIX MO copbuun  BbilleyKa3aHHbIX
apoMaTM4YeCKMX  COEAWHEHWN, nokaszaHo, YTO  CUHTEe3UpOBaHHble  MaTepuanbl
NnepcneKkTBHbl B Ka4ecTBe COPOEHTOB AN pasfiMyHbIX TUMOB OPraHWYecKUX MOJSIeKyn C
Lenbio OYUCTKM BOAblI OT BPEAHbIX NPUMECENn, B CBA3N C NposiBlieHnemM copbuMOHHON
CNocoBHOCTK, KOTOpas NpPUCYyLLA UCXOAHbLIM LIMKNOLAEKCTPUHAM.
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®YHKUUOHANBbHBLIE ASOUMHULUUATOPDLI ANA CUHTE3A OJIMTOMEPOB
'yaseHko H.B.

WHCTUTYT XMMUM BbICOKOMOMEKYNAPHbIX coeanHenun HAH YkpauHel,
r.KueB, XapbkoBckoe Lwocce, 48
gudn@bigmir.net

BaxHOe npakTuyeckoe npumMeHeHne Ang CuHTe3a ONMroMepoB UMEKT a3oMHULMATOpbI
pagukanbHOM MONMMepu3aumMm OUEHOBbLIX W BUHWNOBLIX MOHOMepoB. OaHMM 13
NPeMMyLLECTB 3TUX MHMLMATOPOB B CPABHEHUWN C MHMLMATOPaMW, KOTOpble OTHOCATCH K
APYrMM KnaccaMm OpraHU4ecKux COeguHEHWW, eCcTb, TO , YTO pacnag ux nNpoxoguT no
peakLuMn NepBoro nopsiaka, a CKopocTb pacnaja 3aBUCUT TONbKO OT TemnepaTtypbl U He
3aBUCUT OT peakuMoHHOW cpefbl. WHuumaTopbl 3TOro TUNa He YyBCTBUTESNbHbI K
WHOYKTMBHOMY pacnagy, He y4acTBYIT B peakuuu nepegadqu uenu. BeegeHne B coctas
a30MHULMATOPOB OYHKLMOHAMbHbIX FPYMn He OKa3blBaeT 0CODOro BIIMSIHUS Ha CKOPOCTb
WHULUMMPOBaHUS. BUc-CcTpykTypa asomMHMUMATOpPOB paspellaeT MofyvyvuTb Ofnuromepbl C
BbICOKOW CTeneHblo OBudyHkumoHanbHocTn. Ha a3o-6uc-nszobytnpoHutpuna (AVBH)
NonyYeHbl a3oMHUUMATOPbl C PasnNUYHbIMU OYHKLUMOHANbHBIMKU rPyNnaMun: rmapasngHbIMu,
aMUOOKCUMHbBIMKW, MNEePBUYHBIMW  aMUHOrpynnamu, aumnrugpasoHHeiMn  u - ap. [pu
B3aMmogencTBun aso-obuc-nszobytuponutpuna (AMBH) n consHokucnoro rmgpokcmnammHa
B CMMPTOBOW cpefe nonyyanu aso-obuc-usobytupamuaokcum, n3s AVMBH Gbinu nony4yeHsl
METUIOBbIN 1 3TUIOBLIN 3hMpbl a30bmncnsomacristHom KUCnoTel No metoay MNMuHepa.

Bbin cuHTe3anpoBaH 2,2-a30-6uc-u3obytupoamug Ha OCHOBE nepokcuaa sBogopoda U
AVBH. T[lpoxoxaeHne peakumm obpasoBaHna uHUUMATOpa C aMugHbIMWU  rpynnamu
nogreepxaeHo metogamu WMK- n AMP-cnekTpockonnen € XapakTepHbIMK Monocamum
nornowieHnsa ans ammaHelix rpynn. Temnepatypbl nnasnexus: ona AVBH T.;=105-106°C,
ans 2,2 aszo-buc-nsodbytupoammg Tnn =131,5-132°C.

MHnumnatopbl ¢ OYHKUMOHANbHBIMW TpynnamMu MCMNOoMb3yTCA AN CUHTEe3a XUOKuX
KaydyKOB C KOHUEBbIMU (PYHKUMOHASbHBIMK TPynNnaMy Ha OCHOBE KOTOPbIX MNofiyyYaroT
3M1acToMepbl, KOTOpble OTMIMYAKTCHA BbICOKOW BOAOCTOMKOCTbIO, MOPO30OCTOMKOCTBbIO W
3NEeKTPOU30NALUMOHHBIMX  CBOMCTBaMU. Ha oOCHoBe cuHTe3npoBaHHOro 2,2 aso-buc-
n3obytpoamuga Obinv nonyveHbl OfIMroMepbl C aMUAHBIMU FpynnamMu ¢ MOMEKYIsipHOU
maccon M,=1000-2000.
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POLY(ETHER-URETHANE)ACRYLATE/TITANIA HYBRIDS PREPARED USING
SWELLING TECHNIQUE

A.L. Tolstov'?

'Department of Composite Materials, Institute of Macromolecular Chemistry, National Academy of
Sciences of Ukraine, 48 Kharkivske shose, 02160 Kyiv, Ukraine
?Department of Polymer Chemistry, Faculty of Chemistry, Vilnius University, 24 Naugarduko str.,
LT-03225 Vilnius, Lithuania

Today it is well-known fact of fast developing of different polymer composite materials
because of their multifarious uses. The polymer/titania composites are one of the most
widespread and have multiple application fields, namely adhesives and sealants, high-
refractive thin films, photocatalysts, composite solid polymer electrolytes for Li-batteries or
solar cells, and many others. That is why our research interests are attracted by this type
of composites.

In this work a novel approach to preparation of hybrid poly(ether-urethane)acrylate/TiO»
composites was applied. The as-prepared poly(ether-urethane)acrylates networks were
swelled in organic tetraisopropoxytitanate solution followed by hydrolysis of organotitanium
chains. In this way the covalently bonded TiO, aggregates are formed within polymer
network. The composites prepared were thoroughly studied using infrared spectroscopy,
SAXS, SEM techniques.

Summarizing of the experimental results obtained it can be concluded the follow: (1) the
hybrid poly(ether-urethane)acrylate/titania composites with covalently bonded organic and
inorganic constituents were prepared; (2) TiO. content in the polymer composites
prepared was in the range of 10.4-30.8 wt%; (3) nano-sized (3.5-5 nm) and micro-sized
(0.1-7.0 um) heterogeneities has been determined as a typical for these hybrids; (4)
composites based on functionalized (pendant COOH groups) poly(ether-urethane)acrylate
network are characterized by narrower TiO, aggregates size distribution with
predominantly ball-shaped particles, whereas hybrid based on non-functionalized polymer
chains has broad TiO; particles size distribution and irregular shape-type TiO, inclusions.

Generally, the experimental data obtained could be used for elaboration of high-loaded
transparent or semitransparent TiO.-containing polymer composites for multipurpose
optical applications or advanced sealants.
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MOOU®IKOBAHUWN CUNIKAT HATPIIO B PEAKLIAX 3 I30LIAHATOBMICHUMMU
YPETAHAMU

B.J1. ByasiHcbka
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XapkiBcbke woce, 48, M. Knis, YkpaiHa, 02160
budzinska@meta.ua

3a ocTaHHe gecaTupivyya obnactb opraHo-HeopraHivyHuX ribpuaHnx martepianis Habyna
3HAYHOrO PO3BWUTKY BHACMIOOK MOTEHUIMHUX MOXITMBOCTEN 3aCTOCYBaHHA  HOBUX
HaHomartepianie. Taki Matepiany MalwTb YHiKarnbHi BNAaCTUBOCTI BHACMNIAOK KOMOIHYBaHHIO
BNacTMBOCTEN TpaauUiMHMX MaTtepianiB — HeopraHiyHMx | OpraHiyHuX nosimepis.
BrnactuBocCTi opraHo-HeopraHiyHMx ribpuaHUX MaTepianiB 3anexartb Big4 npuypoaun i
BiHOCHOrO  BMICTY OpraHidyHOro i HeOpraHiYHOro KOMMOHEHTIB, a TaKkoX Big
eKcnepuMeHTanbHNX YMOB MpPOBEAEHHA 30Mb-refib npouecy. Hamu 6ynu oTpMMaHHI
ribpMaHi OpraHo-HeOpraHiyHi CUCTEMU LUASIXOM CHiSIbHOT noniMepu3auii  opraHiyHmux i
HeopraHiYyHUX oniromepis. B npoueci hopmMyBaHHS Takux riopuaHnx cuctem BiabyBaeTbes
B3aeEMOAist MiXX (PyHKUIOHaNbHUMK rpynamMu CKragoBux, WO MPUBOAUTL OO0 YTBOPEHHS
KOMMO3NTIB 3 BI1IaCTUBOCTAMMU, SIKi HE XapaKTepHi Ans BUXiAHUX KOMMOHEHTIB.

MeToto poboTu Byno oTpuMaHHs ribpmMaHux opraHo-HeopraHiyHux komnoauTis (OHK) Ha
OCHOBI MOAMMIKOBAHOrO CUMikaTy HaTpilo Ta i3ouiaHaTOBMICHOrO OfliroMepy 3 BUCOKUMMU
di3nKo-MexXaHiYHUMM NOKa3HNKaMW | BOAOCTINKICTHO.

O6’ektamn gocnigxeHHst 6ynu NpoayKTn B3aemodii MoanMdikoBaHOro cunikaty HaTpito 3
i3oLiaHaTOBMICHUM ypeTaHOM nNpU  Pi3HUX ChiBBIOHOLWEHHAX BUXIOQHUX KOMMOHEHTIB.
OcHoBHi  pe3ynbTaTu pobOTU OTpUMaHHI 3 BUKOpUCTaHHAM IY-cnekTpockonii i
TepmorpasiMeTpil. BukopuctoByBanuM TakoX METOAM BUMIPOBAHHSA Qi3UKO-MeXaHIYHNX
XapakTepUCTUK Ta BOAOMOMMNHAHHS.

Mpn  dopmMyBaHHi  FiGPMAHUX  OpraHo-HEopraHiYHMX  KOMMO3WUTIB Ha  OCHOBI
MOANMIKOBAHOIrO CcunikaTy HaTpilo i ONiroMepHUX idouiaHaTiB NpU Pi3HMX CMiBBIHOLWEHHAX
BUXiOHUX KOMMOHEHTIB B NOPIBHAHHI 3 HE MOAM(IKOBAHUM CUMIKaTOM HATpPil0 YTBOPHOETHLCH
Oinblua KinbKiCTb NOSICEYOBMHW, MOMiypeTaHCe4YOBMHM Ta ypeTaHCUIiKaTiB i3 3B’a3Kamu
Si-O-C.

B cuctemi 3 pi3HOWO KinbKiCTIO Moaudikatopa 3HAYeHHs MILHOCTI Npu po3pwuBi
NPaKTUY4HO He 3MIHIOTLCSA, a BIOQHOCHE MNOOOBXEHHS Mae AYyXe BWUCOKI 3HAYeHHS.
HedopmauinHi BNacTMBOCTI OTPUMaHMX KOMMO3UTIB BU3Ha4daTbCca cTpykTypoio OHK.
OpraHo-HeopraHiyHi KOMMNO3UTKU Ha OCHOBI MOAMMIKOBAHOI HEOPraHivyHOI CKNagoBol Ta
i3oLiaHaTOBMICHOIO ypeTaHy MeHLle NOornuHatoTb Bogy B NopiBHAHHI 3 OHK Ha ocHoBI He
MoaudikoBaHoro cunikaty. MexaHiam agcopbuii 3anexuTb Big 6yooBu Ta CTPYKTypu
OpraHo-HeopraHiYHOI CUCTEMU B LIFTOMY.
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FYMOMMACTU HA OCHOBI MOAU®IKOBAHUX N'YMOBOI KPUXTU TA
BTOPUHHOIO NONIETUNEHY
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ermlyud@ukr.net

Mepwe micue no macwrtabam BMKOPUCTAHHSA i, OTXKe, MO KiNbKOCTi Biaxo4iB 3anmMaroTb
TepMonnacTtu, cepeq HUX B nepwy 4epry nonietuneH. Opyrum no ob’emy noniMepHum
BIOXOAOM € ryma, B OCHOBHOMY 3 BignpaubOBaHMX aBTOMOOIMbHUX LUKH. Xo4ya cnocobtu
nepepobkn rymoBMX BIiAXOA4iB B KPUXTY pPO3pOBMEHO [0CUTb ['PYHTOBHO, HamnexHoro
BMKOPWUCTAHHSA KPUXTU B LUMPOKMX MacwTabax Le He 3HangeHo.

€ BenukKa KinbKiCTb Pi3HOMaHITHUX crnocobiB MoaudikaLil NoBepXHi r'yMOBOI KPUXTWU, SIKi
3 BiNbWKMM YN MeHWWUM YycnixoMm 3abe3neyyoTb MOTPIOHUMI KOMMMEKC BNacTUBOCTEN
rotoBmx BUpOOBIB. lNMpoTe X BMKOPUCTAHHSA Mae psg HedosnikiB: ue Aopori NPOAYKTWU, He
3aBXan ekosioriyHo  6esnedvHi, X npurotyBaHHa [And o00pobkn KpuxTu noTpebye
nonepeaHbOro po3dynHeHHs abo cneuianbHOro obrnagHaHHA Ta iH. TOMYy BUKOPUCTaHHS
ans uiei metn nepokeuay BogHiwo (MB) € npuBabnueum B GaraTbOx BigHOWeEHHAX. Lle
€KOMOMYHO YUCTUA | JeweBun NPOLYKT, MOro BUKOPUCTAHHA Mondrae B MPOCTOMY
3MillyBaHHI 3 r'yMOBUM MOPOLLKOM, LIBWAKICTb MOr0 po3Knady ferko perynioBaTu HaBiTb
npu TemnepaTypi 4OBKINNA KaTaniTM4HUMKN JOMILLKaMW Conen meTanis.

O6pobka kpuxTtn MB 3Ha4yHO noninwye MiuHicTb 3paskiB. Lito MNMB MoxHa noscHUTH
(hbaKTOM OKUCIEHHSI NOBEPXHi N'YMU CUNBbHUM okucntoBadem IMNB. pn OKUCHEHHI r'ymMun Ha Ti
NOBEPXHI BUHMKAKOTb KMCEHbBMICHI rpynn: KapOoKCunbHi, anbAerigHi, cknagHi edipHi,
rigpokcunbHi. Li rpynv MoXyTb XiMiYHO B3aemopiatTu Mk coboto, 3abesnevyoumn GinbL
MIUHUA 3B’A30K MDK 4YacTkamu rymu. Takox Oyna BUKOHaHa mogudikauis noBepxHi
BTOPUHHOrO norietuneHy (BINE) wnsaxom o6pobku INB.

Takox nposogunu Mogudikauito rymOBOI KPUXTU Ta BTOPUHHOIO MNOSIETUMNEHY
oniromepoMm, WO YTBOpPMBCSA in situ. Ak nokasanu XiMiyHi OOCHIgXEHHS, Ha MNOBEpPXHi
rYMOBOI KPUXTW i BTOPUHHOIO MOMIETUNEHY YTBOPUIUCA MiapokcunbeHi rpynu. Metoa 14-
CMEeKTPOCKONii HasBHICTb UMX rpyn TakoX nigTeepavs. [lo pesynbTatam  isuko-
MexaHIYHUX OOCigXeHb 3paskiB BUOHO, WO pyrHyloua Hanpyra npu pos3Tdasi Ta BigHOCHe
BVMAOBXEHHSA 3pOCTaloTh.

BupoBbHMUTBO rymonnacTiB B LUIMPOKMX MacwTabax 3HiMae npobnemy yTtunisauii
BeNnukux ob6’emiB y BignpaubOBaHMX TEPMONMAcTiB Ta aBTOMOOINbHUX LWWH, SKi He
pO3KnagalTbCsa B MPUPOOHUX YMOBAX.
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TEPMOMEXAHWYECKUE CBOUCTBA MOANPULIMPOBAHHbIX
AMOKCUAMUHHBIX KOMNO3NLUUKN

Axosnesa P.A., BbikoB P.A., laHyeHko FKO.M., PaHckas A.B.

XapbKOBCKNA rOCyapCTBEHHbIM TEXHUYECKMIN YHUBEPCUTET CTPOUTENBLCTBA N apXUTEKTYpbI,
61002, YkpavHa, r. Xapbkos, yrn. Cymckas, 40
office@kstuca.kharkov.ua

Mpn nonyyYyeHUM HEHaNoOSIHEHHbIX 3MOKCUOHbLIX MNOMIMMEPOB HU3KOTEMMNepaTypHOro
OTBEPXXAEHUS OCHOBHOM MPOo6nemMon CTaHOBUTCS MOSlydeHue Kak MOXHO 6onee clumTtoun
CTPYKTYpbl, BO MHOrom onpegensoowen U3MKo-XMMMYeckme un 3aKcnnyaTtaumoHHbIe
XapakTepucTukn oTeepxgaemoro matepuana. OgHum un3  cnocobos  mogudukaumm
3MOKCMNONIMMEPOB HMU3KOTEMMNEPATYPHOIro OTBEPXKAEHUSA C Lenblo yryylleHns ux pusmko-
XUMUYECKMX CBOWCTB ABMSIETCA MNPUMEHEHME KOMOWHMPOBAHHbLIX OTBepAUTENEN,
COCTOALLUMX M3 KOMMOHEHTOB C PasfuMyHOM (PyHKUMOHAanbHOCTbIO. [penmyliectsa Takoun
MoOMUKaLMM OYEeBWUAOHbI, MOCKOSbKY MO3BOMST B HYXXHOM HanpaBfeHUn WU3MEHATb
CBOWCTBA MNOSIMMEPOB MEHSII COOTHOLLEHWE KOMMOHEHTOB B oTBepautene. [pu aTtom
NosiIBNSETCA BO3MOXHOCTb perynvpoBaTb CKOPOCTb Mpouecca OTBEXAeHUs U nonyvatb
MaTepuanbl C ONTMMarnbHOW CTPYKTYpOn nonnmepa.

HMccnenoBanucb aNoKCUAMUHHBIE KOMMNO3WULMK HA OCHOBE 3MOKCUAMAHOBOIrO onmMromepa
MapKu o[-20, OTBEPXXOEHHOIO OGUHapHbIM oTBepauTenem Ha OCHOBE
MOHOUMAH3ITUNAnaTUNEeHTpnammHa mapkn YIM-0633M n amMmHopeHoNbLHOro onuromepa
Mapkn A®-2. B komnosvuuio BeBoaunucb gobasku [MAB 0,5-1,5 macc.% pasnuyHom
XUMMUYECKON NpUpoabl.

MccnepnoBaHna CTPYKTYpbl MPOBOAWIAN Ha KOHCUCTOMETpe Xennnepa npu ogHOOCHOM
ckatum nog Harpyskom S50H. Ckopoctb Harpesa — 1,5-2 K/muH. WcnbiTaHus
OCYLLECTBISAMNCL Ha UunuHapudecknx obpasuyax pguametpoMm U Bbicoton 10 mMm.
N3mepsanack gecdopmaums, passuBatoLlascs Npu HarpesaHnn obpasua.

B xoge oKkcnepuMMeHTanbHbIX  MUCCRedoBaHWW — onpefeneHo, 4YTO  BBedeHue
KOMOMHMPOBAHHOIO  OTBepAuTens,  COCTOSAWEero M3  aMUMHOB C  Pasfn4yHOM
PYHKUMOHANbHOCTbIO, a Takke [1AB pasnuyHon XumMmyeckonm npupoabl, AaeT
BO3MOXHOCTb  MoflydaTb  SMOKCUMNONMMEPbI C  PasfUYHbiMUA  CTPYKTYPHbIMKM  Xa-
pakTepUCTUKaMn 1 pasHbiM YPOBHEM MEXMOSEKYNAPHbLIX B3anMoLeNCTBUN.

YcTaHoBNEeHO, 4To BeAdeHue Hebonblimx konuyectB MAB cnocobCcTByeT MOnyvyeHuio
3MNOKCMaMUMHHbIX NONMMEPOB C Bonee ryctom cetyaTton CTPYKTypon (yMeHblueHne Mc), n,
Kak crneacTteue, NPUBOANUT K Y)XKECTOYEHWUI0 nonumepa (yBenuvyeHne TC) U yMEHbLUEHUIO
NOABMXHOCTU €ro CErMeHTOB (CHUXeHMe gedopmanmn).

B pesynbrtate wuccnegoBaHW BblOpaHbl  3NOKCMAMWHBIE  KOMMO3ULUKM C  MeEHee
HanpsP>KeHHOW OAHOPOAHOW CTPYKTYpOW, a, crnefoBaTesibHO, MOSfy4YeHHble MaTepuvansl
OyayT xapaktepu3oBaTbCsi 6oree BbICOKMMU IKCMNyaTaunoHHbIMU CBOMCTBaMM.
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M3YYEHUE KMCITIOTHO-OCHOBHbIX CBOUCTB NOBEPXHOCTU NFPA®UTOBbIX
HAMONHWUTENEN

Akoenesa P.A."', Cnmpuna E.10.", Fanuyesckas E.B.", Bapcykos B.3.2, XomeHko B.I".2

! XapbKOBCKWIt rOCY1apCTBEHHbIN TEXHNYECKUI YHUBEPCUTET CTPOMTENBLCTBA U apXUTEKTYPbI
(XITYCA), 61002, r. Xapbkos, yn. Cymckas, 40
office@kstuca.kharkov.ua
2 KneBckui HaUMOHaNbHbIN YHMBepcuTeT TexHonorun n ausarHa (KHYTO),

01601, r. Kues, yn. Hemuposnya-[aH4yeHka, 2

MpanT U MHTEepKanuMpoBaHHbIN rpacuUT HaAXOAAT LUMPOKOE MPUMEHEHWE B KayecTBe
HanonHUTenen nOMIMMEPHbIX  KOMMO3WLMOHHBbIX  MaTepuanoB And  OrHe3aluuThbl
CTPOUTENBHBLIX KOHCTPYKUWMA. N3BECTHO, YTO KUCMOTHO-OCHOBHbIE CBOMCTBA OKa3biBalOT
CYLLLECTBEHHOE BMUAHME HA KOMMMEKC TEXHOMOMMYECKMX W IKCMMyTauMOHHbLIX CBOWCTB
NoNMMepHbIX MaTepranos.

B pabote 6binv u3yyeHbl KUCMOTHO-OCHOBHblIE CBOMCTBA MOBEPXHOCTU WCXOOHOrO
rpacomuta mapkm [AK-1 un  okucneHHblx rpadputoB. B KkadectBe areHta pgn4
WHTEepKanupoBaHua rpaduta wucnonb3oBanacb CepHas Kucrota B NPUCYTCTBUM
oKucnuTens GuxpomMara Kanus npu pasHbIX COOTHOLLEHUSIX rpaduT:cepHas kucrnota (1:1 n
1:2).

[na oueHkn NOBEPXHOCTHbIX CBOWCTB rpacuTOBbIX HaMOMHUTENEN UCnonb3oBanu
WHOMKATOPHbIN ~ MeTod  dumKcaumm  pacnpegeneHus  UeHTpoB  agcopbuum B
CNEeKTPOOTOMETPUYECKOM BapuaHTe, KOTOPbIA MO3BOMSET onpeaenste aacopOumMoHHbIe
LEeHTpbl oOnpederieHHoro Tuna no nokasatento KucroTHocTm pKa u oueHuTb KX
cogepxaHue. PesynbTaTbl UCCnegoBaHUN NpuBeaeHsl B Tabnvue 1.

Tabnuua 1 KonnvecTtBo LeHTpoB agcopbuun ¢ pKy

Kon-Bo LeHTpoB agcopbumm, A 107, Monb/r
LeHTPOB aAcop6L SA1D

O-HA | B3 | MO | bl |BC| ®K | HI NK | momb/T
-0,29 | +1,5 |+3,46| +6,4 |+7,3| +8,0 |+10,5+12,8

Ne| HAMNONHUTEIb

1 [FAK-1 5,5 6,0 | 3,7 110,589 |888 | 71,9 213,2 | 408,6

2 TAK-1 MK HSO4 1:1 1,8 0,8 | 13,1 ] 26,2 |62,2| 38,8 |[104,2| 793,4 | 1040,5

3 FAK-1 UK’ HS041:2 1,8 0,9 | 13,6 | 63,8 72,3] 22,2 | 60,3 | 267,8 | 502,9

lMokazaHO, 4YTO Ha MNOBEPXHOCTU OKUCIEHHbIX rpacnToB KONMYecTBO JIbIOMCOBCKUX
OCHOBHbIX LEeHTpoB C pK,=-0,29 n BpeHCTemoBCKMX KUCNOTHbIX UEeHTpoB C pKz=+1,5
yMeHbLUaeTcs B 3-6 pas, KonmyectBo bpeHCTed0BCKMX OCHOBHbIX LEHTPOB C pKa=2+10,5 1
obuwee 4ncno agcopbUMOHHBIX LIEHTPOB YBENUUMBaAETCA B 2-3 pas3a No CpaBHEHUO C
NCXOOHbIM rpadnToM.

PesynbTaTbl mMccnegoBaHus MOryT UCNONb3oBaTbCs Ans Gonee nomHoro adanmsa
BNUAHUA rpaddMTOBbLIX HAMOMHUTENEN HAa TEXHONOMMYECKMEe 1 SKCNNyTaLUMOHHbIE CBONCTBA
NONMUMEPHbIX KOMMNO3ULMMA.
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MIKPOMOPUCTI NONIMEPHI MEMBPAHU HA OCHOBI AKPUJIAT-
YPETAHOAKPUJITATHUX CITOK

JI.LA. ToHyapoBa, O.0. bpoeko, T.A. Cepreesa

[HCTUTYT Ximii BUCokomonekynsapHux crnonyk HAH Ykpainu
XapkiBcbke LWwoce, 48, Kuie, 02160, YkpaiHa
glove@meta.ua

Mpn npoekTyBaHHI MikpornopucTux nonimepHnx memopat (MM) Haa3BnYanHO BaXXNMBOO
3aavyel0 € BCTAHOBMEHHA MOXOMKEHHS MOp i cnocobiB perynioBaHHA IXHIX po3MipiB, a
omKe i NPOHUKHOCTI M. MOXNuMBICTb PO3B’siI3aHHSA Takoi 3agadi obymoBrieHa TuUM, WO
NpocTopoBa CTPYKTypa Ta BMAacTUBOCTI MeMOpaHHUX Mop € YyTnuBMMM A0 CcKnagy
BUXiOHOT KOMMO3uuil. Takmm 4YMHOM, pO3B’A3yOuM [aHy 3ajady, MOXHa OTpuMyBaTu
noniMepHi NNiBKM 3 perysibOBaHO NOPUCTICTIO.

MeTtoto gocnigkeHb 6yno cuHTedyBatu [IM Ha OCHOBI akpunaT-ypeTaHOakpuriaTHUX
CITOK, 4OCNIANTW TXHi CTPYKTYpPY i BNACTMBOCTI, 30KpeMa BNSIMB HA HUX MOMEKYNAPHOI Macu
nopoyTBoptoBava.

MM, 3acTocoByuYM MNPUHUMNN (POPMYBaHHS B3AEMOMPOHUKHUX MONIMEPHNX CiTOK
(BMC), cuHTE3yBanu Ha OCHOBI ciT4acToro KononiMepy, WO Ccknagaeca 3
Tpu(etunenrnikonb)aumetakpunaty (TEFQM), oniroypeTaHoakpunaty W MeTakpuroBol
KMCNOTK, Ta NiHINHOrO KOMMOHEeHTa-nopoyTBoptoBada — nonietunexrnikonto (MENN) pisHoi
MonekynapHoi macu, Big 200 go 200000. Bwmict MEN y HaniB-BINC cknagas 20 % Bar.
dopMyBaHHA  CiTKM 3A4INMCHIOBannM 3a [JOrOMOrow iHiyinoBaHol Y®-onpoMiHEHHAM
pagvkanbHol nonimepusadii.

3 MeTow oTpumaTu MIKpPOMNopuCTi NniBkun, 3paskm HaniB-BINC niggoaBann ekcTpakuii.
Mpouenypy ekcTpakuil BUKOHYBanu Ao ctanoi Barn 3paskiB. byno BusaBneHo, WO 30sb-
dpakuia € dyHkuieto MM TIElN, gka mMae ekcTpemarbHy 3anexHicTb: B iHTepBani MM
6000+35000 Ha Hin Mae micue MakCUMyM.

HocnigxkeHo 3gatHicTb [IM nponyckatm Bogy Ta IXHi B'SI3KONPYXHiI  BAacTUBOCTI,
NpoBeAeHO HAKICHMM aHania iXHbol MiKpoas3oBoi CTpyKTypu. BogonpoHukHicTe MM
ouiHOBanNu npu HagnuwkosomMy Tucky 40 Mra.

Bci oTpumaHi 3paskm noniMepHux nniBok 6ynn MyTHUMMU, WO Ha SKICHOMY piBHI BKasye
Ha Te, wWo otpumani MM Ha ocHoBsi HaniB-BlN1C € dasoBopo3gineHMmmn cuctemamu, Lo 1
nigTBepannu pesynbtatn B’S3KONPYXHUX AochifXeHb. BcTaHOBMEHO, Wo A0 eKkcTpakuil
MEl gie sk nnactudikaTop i 3Ha4YHOK MIPOKD 3HUXKYE TemnepaTtypy CKyBaHHA CUCTEMU B
uyinomy. [lpu ubomy, MoOxHa npunyctutn, wo B Hanie-BMNC T[1EI nepeBaxHO
KOHLIEHTPYETBLCA y 0bnacTsax, 36arayeHnx akpuniaTHOK CKNagoBolo.

Byno nokasaHo, WO MoOneKkynspHa Maca nopoyTBOpOBaya Masio BMMAMBaE Ha
MiKpoha3oBy CTPYKTYpPY BUXiOHOI akpunaT-ypeTaHOakpunaTHOI CiTKn, ane nigsuwye i
pedekTHicTb. BecTaHoBMeEHO, WO nigBuLLEHHA MornekynspHol macu MNEM B iHTepBani Big
200 po 6000 He BMKNMKaAE 3HAYHOro NiaBULLEHHSA NPoHUKHOCTI M. lMpoTe, B iHTepBanax
MM Big 10000+35000 cnoctepiranu 3- abo 5-Tu KpaTHe 3poCTaHHs NPOHUMKHOCTI MM, wo
Koperntoe 3i 3p0CTaHHSM 30Mb-hpakLii.
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OCOBIMBOCTI ®OPMYBAHHSA NIHINHUX NMONIMEPIB B YMOBAX OBEMEXEHOIO
NMPOCTOPY

CopouunHcbka J1.A.

[HCTUTYT Ximii BUCokomonekynsapHux cnonyk HAH Ykpainu, Xapkiscbke L., 48, Kuis, 02160
|_sorochinska@ukr.net

OcTaHHiM 4acom Bce 6inbwe yBarn nNPUAINAETbCA AOCHIQKEHHIO MOBEAIHKN
MaKpOMOseKyn B 0bMexeHoMy NPOCTOpi — B TOHKMUX NJiiBKax, Nob6nunay TBepaoi NoOBEpXHi, B
NPUCYTHOCTI HanoBHoBaya Towo. OpgHak Ha CbOrOAHIWHIA  Yac  OOCNIAKEHHI0
ocobnuBocTen npouecy noniMmepusauii B NPUCYTHOCTI MPOCTOPOBUX OOMEXeHb, SK i
BM3HAYEHHIO  MOMEKYNSAPHO-MACOBUX  XapaKTepUCTUK  OTPUMaHUX  MnoniMepiB  He
npuainanocya s3Ha4Hol ysaru.

B paHin poboTi 6Gyno gocnigkeHo KiHeTUYHI 0cobnMBOCTI pagukanbHOI nonimepuaadii
cTvpony, bytunmMmeTtakpunaTty i MeTakpunoBoi KMCNOTU B YMOBax NPOCTOPOBUX OOMEXEHD,
yTBOpeHux noniypetaHoBoto (1Y) CiTKo pPi3HOT rYyCTUHU 3LUMBKW. TakMM YMHOM, Hanis-
BINC otpumyBanu nocnigoBHMUM MeTOAOM: crnoyaTtky Oyno cuHTedoBaHo [1Y ciTkm Ha
ocHosi nosniokcunponinexHrnikonis MM = 500, 1000 i 2000, rycTuHy 3LWIMBKM OTpuMaHux My
BM3Ha4Yanun ekcnepumeHTtanbHo 3a mMetogom ®nopi-PeHepa. B noganbliomy MaTpuyHi
CiTkn Habyxannm B MOHOMepax 3 pPO3YMHEHMM B HUX iHILiaTOpOM pagunkanbHOT
noniMepu3saldii 3 nogansLoo X noniMepusadieto npu 60°C.

KiHeTu4HI gocnigkeHHs nonimepuaadii MOHOMepIiB B 06’eMi MaTpMYHMX CITOK nokasanu,
O ANS CTUPONY i3 36inbLIEHHAM NPOCTOPOBMX OBMEXeHb Yac nodaTKy aBTONPUCKOPEHHS
npn nonimepusauii B 00’eMi CITOK 3MeHWyeTbCcA, TOOGTO npouec nonimepusauii
npuckoptoeTbes. pyu OTpUMaHHI NoniMepiB MeTakpunaTHoOro psay CrnocrepiraeTbcs
3BOPOTHA 3anexHiCTb — 36iNbLUIEeHHA NYCTUHWU 3LUMBKM CiTKWU BMOBINbHIOE NOsiiMepuaalito
OyTunmMmeTakpunarty i MeTakpuroBoi KUCMNOTH.

JocnigpkeHHss MONeKynspHO-MacoBUX XapaKTEPUCTUMK OTPUMaHuMx B OBMexXeHoMy
npocTopi niHinHKMX nonimepiB 6yno npoBegeHO nicna iX ekcTpakuii 3 Hanis-BMC. B
pes3ynbTaTi 6yno BM3Ha4YeHo, Wwo nonictmpon Hanbinbwoi My, yTBOPIOETLCS B HAMMEHLLIOMY
BHYTPILLUHLOCITKOBOMY MPOCTOpi, a nonibytunmeTtakpunart i noniMeTakpunoBa Kucnorta —
HaBnaky, B HamBINbLWOMY, WO Y3rO[XYyETbCA 3 KIHETUYHMMWU [OOCHIIKEHHAMWU npouecy
nonimepusaduii.
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3MIHA CTPYKTYPU NOJNIIMEPHUX KOMNO3MTIB HA OCHOBI ENMOKCMOHOIo
MONIMEPY TA OKCWUAIB Fe(lll) 1 Al(lN) mAa A€o NOCTIMHONO MArHITHOI o nNonA

B.J1. emyeHko, B.O. BineHcbkuit

[HCTUTYT Ximii BUCokomonekynsapHux cnonyk HAH Ykpainu, 02160, M. Kui, Xapkiscbke Lwoce, 48
dvaleriyl@ukr.net

PaHiwe npu BMBYEHHI BNNMBY 30BHILHBLOrO MOCTINHOrO MarHitTHoro nonsa (3MMI) 3
H=4x10° A/M Ha CTPyKTYpy Ta TennodianyHi BRAacTUBOCTI GiHApHUX Cymillen
auetobytupaty uentonosn (ABLl)) Ta nonietep— abo noniectepHoro noniGbrokoBuX
noniypeTaHis 3 aMOpOHUMKN | aMOPPHO—KPUCTaNIYHUMWN THYYKUMKU Orokamu BignoBigHO
HamMyM Oyno BCTaHOBMNEHO 3HWkeHHs Ha 10—15 °C TemnepaTypu cknyBaHHs (To)
KOMMOHEHTIB CyMmillen Ta TemnepaTtypu nnasneHHs kpuctanie ABLL i rHydkmx 6nokis
noniecTepHoro noniypetaHy, npy LboMy B 06’eMi OCTaHHbLOrO BiABYyBCS nepexig Big a— oo
B—Mmoaundikauii KpucTanivyHol CTPYKTYPU rHYYKuX 6nokis.

B 3B'Asky 3 uum crtaBunocs 3a mety pgocnigntm snnus 3IMI1 3 aHanoriyHow
BENUYNHOW H Ha CTPYKTYpy MOMNIMEPHUX KOMMO3UTIB, OTPMMaHUX Ha OCHOBI Monimepy
citTyactoi ©6ypgoBum — enokcugHol cmonu  E[-20, oTBepaXxeHoi 3a [ONOMOrow
TpuetuneHtetpamiHy (TETA), Ta ogHoro 3 okcuAiB MeTaniB, WO MarTb Pi3Hi MarHiTHi
BnactuocTi — Fes03 i Al,Os.

Komnosutn pgocnigpkysanu y BuUrnagi niiBok, OTPUMaHUX Ha MNOCKin TedroHOoBIN
NNacTUHi, OTBEPAXKEHHS AKMX TpmBano npotarom 10 rog Mk nontcamm enekTpoMarHity
(nnowwmHa 3paska nepneHanKynsapHa 4o NoLMHW noncis) npu T=22+2 °C.

3a 4onoMoro MeTofiB PeHTTeHOCTPYKTYPHOro aHanidy nosiimepie BCTaHOBMEHO, LLO B
pesynbtati Aaii 3MNMI1 3pocna BenuumMHa nepiogy OGNUMXHLOrO YNOPSIAKYBAHHS Mpu
po3milLleHHi B 06’eMmi ciTyacTtoro nonimepy dparmeHTiB MonekynsapHux nadutoris TETA.
MokasaHo, wo 3MMI1 He BNNMBaE Ha CTPYKTYpPY KOMMO3WUTIB, SIKi MICTATb Pi3HYy 06’€MHy
yactky AlOs, Togi Ak komno3ntn 3 FeoO3 MawTb CYTTEBI 3MiHWM iX MIKPOreTeporeHHoi
CTPYKTypu. OCTaHHE BUABNAETLCA Y 3MEHLUEHHI ePEeKTUBHOro po3Mipy f, Mikpoobnacren
reTeporeHHOCTi (MpY KOHUEHTpaUil okenay 3anisa Buwe nopora nepkonsdii) i3 34 Hm o
13 HM. BcraHoBneHo icHyBaHHA adanoriyHoi Aii 3MMIM Ha KomMno3nTM Ha OCHOBI
enokcugHoro noniMmepy Ta cymiwi MAH i ogHOro okcuay metany, B3STUX B OAHAKOBIM
KinbkocTi. [1AH BBegeHUA Yy KOMMNO3NTU AN 30iNblUeHHS iHTEHCUMBHOCTI H-3B’A3KiB i3
okcngamm Al i Fe.  3miHy cTpykTypy komnosuTis cymiui MAH i Al,O3 nig gieto 3MNMI He
BusiBneHo. OpHak ana  komno3uTiB cymiwi [MAH i Fe>O3 BCTaHOBNEHO 3MiHYy
MiKporeTeporeHHoi cTpykTypu nig gieto 3MMI1, aka € Takow X, $K i Ans KOMMNOo3uTiB i3
FeoOgs, nuwe 3MeHLLEeHHS po3Mipy MiKpoobnacTen reTeporeHHOCTi Mae MEHLUY BENUYMHY i
3MiHETbCA i3 13 HM A0 8 HM.

3a pganmmun [OCK, nig pieto 3MMIM mMae wmicue 3HWKeHHA Ha 4—7 °C BenuuuHun T,
noniMmepHoi MaTpuui Anga Bcix kKomno3uTie (K i3 Al,Og, Tak i Fex0s3).
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®OPMUPOBAHUE U CBONCTBA KOMMO3ULMOHHbIX NMONMUMEPHbIX
MATEPUAJI0OB HA OCHOBE ®YHKLUMUOHAJITU3UPOBAHHbIX
M3OUMNAHATCOOEPXALLUUX OJIMTOMEPOB U AJITIKUAHBLIX CMOI1

A.C. By6HoBa', 0.A. CunbyeHko', F0.M. FOMUHa®

MIHCTUTYT XUMUM BBICOKOMOMNEKYNApHLIX coeanHeHnii HAH Ykpaunei, r. Knes
2UncTnTyT MUKpoBMonorum u Bupyconorun um. T.K. 3a6onotHoro HAH YkpauHbl, . Knes
asbubnova@ukr.net, yumynadJulia@ukr.net

B nocnegHve pgecAtuneTtusl 3HauuTesribHOE BHMMaHWe MWPOBOW HaykuM obpalleHo Ha
npumMeHeHne BO306HOBMMOro pacTUTEeNbHOro Cblpbs ans pa3paboTkn
BbICOKOA(MEKTUBHBIX  MOSIMMEPHBIX ~ KOMMO3ULMOHHBLIX  MaTepuarioB  pasfmvyHoro
HasHayeHus. [aHHble maTepmanbl 6e3onacHbl Ans YyenoBeKka W XapakTepusylTcs
CMOCOBHOCTLIO  paspylaTbCa MNo4 BO3AENCTBMEM HEKOTOPbIX BUAOB OGUONornyecku
aKTUBHbIX BELLECTB — BakTepun 1 MUKPOOPraHM3MOB.

Llenbto paboTbl asBNsieTcs paspaboTka naoumaHaTcogepxallinx ofnmromepoB Ha OCHOBE
PYHKLMOHANM3NPOBAHHbBIX pacTUTENbHbIX Macen W WX NPOU3BOOHbLIX ANS CO34aHus
KOMMO3ULMOHHbLIX MaTepuanoB, B TOM YMCIe 3alUTHbIX TaKOKPACO4YHbIX MaTepuanos.

Boina paspabotaHa opurMHanbHas MeToguka CuHTe3a uM3oLuuMaHaTcogepKallero
dyHKumoHanbHoro onuromepa (P30) Ha ocHoBe pactuTenbHOro Macna, 2,4-TON u
rmapokcuncogepxatliero mogndukatopa. BeegeHue okono 10% BeCOBbIX YacTen JaHHOIO
onuromepa B COCTaB ankugHom cmornbl, 6e3 MCnonb3oBaHUSA  KaTanuM3aTopoB
OKUCNUTENbHOM NonMMepusaumm, npuvBOAMT K YCKOPEHHOMY Npoueccy OTBepXAEeHWUs,
YBEITMYEHMIO 3NIaCTUYHOCTU U yaapHOW NMPOYHOCTU nccrneayembix o6pasLos.

Mpn wnccnegoBaHun o6pasuoB  ankuaHblx cmon  MoauduumpoBaHHbix P30  Ha
BMONorMYeckyto CTOMKOCTb MOKa3aHo, YTO Nog BIIMSIHUEM CMeECWU FPYHTOBbIX GakTepui
Pseudomos sp, Bacillus subtilis w Rhodococcus erythropolis notepa maccel 3a 1 mecsu
coctasnsetr ~1,5%; wmukpockonuyecknx rpubos 1,13%; aktuHomuuet Streptomyces
antibioticus 0.24%. W3ameHeHue CTpyKkTypbl 00pasuoB MoaMPUUMPOBAHHBLIX ankuaHbIX
CMOJ BpesynbTaTe paspyLlleHnsa nog genctsnem buocpen nsydanu npu noMmowim metoga
WK-cnektpockonun ¢ dypbe npoebpasoBaHneM. OCHOBHblE M3MEHEHUS MPOUCXOAAT B
nonocax BareHTHbIX KonebaHun cnoxHoadupHon (O-C=0), (C-H rpynbl) n (C=C) cBa3u
OCHOBHOM Uenu, 4TO <ABNSEeTCa NOoATBEPXAeHMEeM npouecca Ouoaerpagauumm
nccnegyemMbix MaTepuanoB nog BO34eNCTBMEM AAHHOMO TUNa MUKPOOPraHM3MOB.
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CTPYKTYPA TA ®A30BUU CKINAL NOBEPXHEBUX NIIBOK KAPEOHOBOIO
BOJNIOKHA, OMIAHEHOI'O B NMPUCYTHOCTI PbS

M.B. KBuy, I".O. CipeHko

MpukapnaTcbkuii HauioHanbLHUIM yHiIBepcuTeT iMeHi Bacuns CtedaHuka, IHCTUTYT NpupogHUYnX
Hayk, Byn. Manuupka, 201, IBaHo-PpaHkiBCbK, 76008, YkpaiHa

Bigomo, wo MmigHi nokputTs 36inbwyloTb TennodisanyHi BRacTMBOCTI KapboHOBMX
BOJOKOH, @ HasiBHICTb Yy TaKMX BOJSIOKHAX po3ranyXeHoi NOBEpXHi MOXe CrpuaTn npouecy
BMBIpPKOBOro nepeHocy Miai Nnpy TepTi, 3Ha4YHO 3MEHLLYIOYN 3HOLLYBaHHA CYMiXKHOI napu. Y
po6oTi BMBYEHO (pa3oBMIi CKnag MOBEPXHEBUX LWApPIB Midi, OTpUMaHux B pes3ynbTaTi
MeTanisauii  kapboHOBMX  BOMIOKOH 3a  dopmanbaerigHolo  TexHonorieto (D),
MoamMdikoBaHOK dpopmarnbaerigHor TexHosorieto (M®P) Ta umHKoBOK TexHonorieto (Zn).

O6’ektamn gocnigxeHHs 6ynn kapboHosi BonokHa YTM-8 ta Tekapm 6e3 i 3 NOKpUTTSAM
Migaw. PeHTreHOCTPYKTYPHUM aHanisaoMm oTpumanu gudpaktorpamu: KapboHOBUX
BonokoH YTM-8 i Tekapm, nokputux PbS; TBepaoi dasn, BuganeHoi 3 06’eMy po3ymnHy npu
HaHeceHHi PbS Ha kapbGoHoBe BONOKHO; kapboHoBOro BosiokHa YTM-8 i Tekapm,
nokputoro asoma wapamu: PbS [nepwwuin wap (1)]+Cu [apyrun wap (l1)] (3a umHKOBOMO
TEXHOMOoriel); KapboHOBOro BOSIOKHA TekapMm i YTM-8, nokputoro ABoma Llapamu:
PbS(1)+Cu(ll) (3a mogudikoBaHoi dopmanbaerigHoto  TexHonoriet);  Cu(l) (3a
mMoamdikoBaHow chopmanbaerigHoto TexHonorieto)+ PbS(ll); TBepaoi dasu, BuganeHoi 3
06’eMy pO34YMHY MiQHIHHA NPU HaHeceHHi PbS Ha kap6oOHOBE BOMOKHO 3 MOKPUTTSM Cu° 3a
MoauikoBaHo  dopManbAerigHo  TexHornorie;  KapboHoBoro BofnokHa YTM-8,
nokputoro Tpboma wapamu: Cu [nepwun wap (I)] 3a mogudikoBaHOWO
dopmansgerigHoo+Cu  [gpyrun  wap (II)] 3a mogudikoBaHow  dopmanbaerigHo
TexHonoriaMu+PbS  [tpetin wap (lIl)]; Cu(l) 3a wumHkoBowo +Cu(ll) 3a uMHKOBOW
TexHonoriamu+PbS(lIIl); Cu(l) 3a moandikoBaHoto dopmanbaerigHoo+Cu(ll) 3a umMHKoBOK
TexHonoriasmu+PbS(II1); Cu(l) 3a umHkoBoto+Cu(ll) 3a M® TexHonoriamun+ PbS(lII).

lMokasaHo, Wo npu BUKOpUCTaHHI M® yTBOpeHe ogHoLapoBe MNOKPUTTS Mae cknag

Cu’+Cu0+CuO, peowapose - Cu’+CupO, uyacTka Migi B sikomy cyTTesa. [lpu
BUKOPUCTaHHI LUMHKOBOI TEXHOSOriT OAHOLIApPOBE MNOKPUTTA Mae cknag Cu,0+Cu° (3 manum
BMIiCTOM Mifi) i nuwe y OBO - i TpUWAPOBOMY MOKPUTTI BMICT Migi Cu® spoctae, ane

3HaYHOI0 3anuaeTbes yacTka CupO. BeTaHoBneHo, wo yacTky Migi Cu® y nokputti Cu’—
Cu20 MOxHa 36inbLINTY 32 paxyHOK ABOLLAPOBOrO NOKPUTTS, CHOPMOBAHOrO Y pesynbTarTi
NnoYeproBoro BUKOPUCTAHHA LMHKOBOI Ta MogudikoBaHol oopmanbaerigHol TEXHONOTIN.

Mpun 3axucHin gii PbS(Ill wap), obuasi 3miHHI TexHornorii HaHeceHHs: Cu (3a M®) (I
wap)+Cu (3a Zn (Il wap) ta Cu (3a Zn) (I wap)+Cu (3a MP (Il wap), malTb NO3UTUBHUN
edpekT, ane nepesary cnig Hagatn TexHororii Cu (3a Zn) (I wap)+(3a M® (Il wap)+PbS (Il
wap).
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BMNJIUB MoS, PI3HOI AUCNEPCHOCTI HA ®I3UKO-XIMIYHI BIACTUBOCTI
NIHINHOr O NONIMEPY

B.NM. Mopaiexko', O.H. MycTaua?, €.J1. danatiok?, B.A. Cipow’

! [ep>xkaBHuin NiBOEHHUIA HAYKOBO-AOCMIAHUIA NONIroH, Pocincebka akagemis Hayk
2 HauioHanbHWiA TpaHCMOPTHWMIA yHiBEpcuTeT, M. Knis, Byn. CyBopoBa,1, chemus@ukr.net

PaHiwe 6yno nokasaHo, L0 oKcMan 1 cynbdian Aesknx meTaniB niaBULLYIOTb CTIMKICTb
niHinHoro nonietuneny (ME) po aii Y®-onpoMiHeHHs. BigomMo TakoX, WO CTyniHb
ANCNEPCHOCTI 4YacTok ao6aBOK HeopraHiYHOI MNpMpoAn 3HA4YHOK MIpOK BMSIMBAE Ha
CTPYKTYpPY BUXIQHOrO nonimepy, WO Npu NoganblioMy BRAMBI arpecMBHUX (pakTopiB Ha
KOMMO3WLiNHI MaTepiann Bu3Hayae ixHi BacTUBOCTI.

MeTta paHoi po6oTu - nokasatu BMSMB HeOpraHiyHoi [o0GaBKM 3 pPi3HUM CTyneHem
ANCNEPCHOCTI YacTOK Ha CTPYKTYpYy TMUMOBOrO TEPMOMNMACTUYHOrO maTepiany Ha pi3HMX
PiBHAX MOro opradisauii i i3avko-mexaHidHi BNacTUBOCTI KOMMO3WULIIN.

O6'ekTOoM AgocnigKeHHs Cry>XMB MOMIeTUNEH BUCOKOI LWiNbHOCTI, cepefHbOB’A3KICTHA
MOMeKynspHa Maca 4dkoro pgopiBHoBana 95000, cTyniHb  KpucTaniyHocTi-54%,
Temnepartypa nnasneHHs - 402 K, wineHicTb - 958 - kr/mM°. Sk no6aska OyB BUKOPUCTaHUN
aicynbdig moniéaeHy mapkm OAMI-7 (TY 19-133-90). Po3smip yactok BuxigHoro MoS;(Bux)
ctaHosuB 3-10 MkM. MeTogoM ynbTpasByKOBOro gucnepryBaHHsa 6yna oTpuMaHa gopakuis
MoS(auen) 3 poamipom yacTtok 0,2-0,5 MkM. 3a Hawwow TexHonorieto 6yB OTPUMaHUA Tak
camo gicynbdia moniéaeHy 3 poamipom yactok 10-50 Hm - MoS,(HaHo).

MeTtoau pocnigxeHHs. MNapameTpu HagmonekynsapHoi cTpyktypu lNE Bu3Havanu 3a
AO0MNOMOroK peHTreHorpadiyHoro metoay Ha gudpaktometpi APOH-3 i Ha npunaai MIH-8
(cepenHi po3mipu cdeponitis). 3MiHy cknagy “ CTpykTypu Makpomonekyn NE ouiHoBanu
Mo BMICTY KapOOHINbHUX rpyn i 3MiHi MONEKynspHOI Macu NoniMepy, a TakoX YTBOPEHHIO
renb-gpakuii NME. BMIiCT kapBOHINbHUX rpyn BuU3Ha4anu BMXOOSYM 3 BEMUYMH OMNTUYHOI
LWiNLHOCTI CMYrM MOrnuHaHHA npu 1720 cm™ (BukopuctoByBascs |4-cnekTpodoTomMeTp
UR-20, audepeHuianbHuii meToq 3anucy).

O6GroBopeHHsA i BUCHOBKU. AK (hi3nKO-MeXaHiyHi BNacTUBOCTI KOMMNO3WULiA BU3HA4Yanm
PYMHIBHE HaMpy>XXEHHSA Npu po3TAraHHi M BiQHOCHE MOAOBXEHHS NPU PO3puBiI, WBUOKICTb
pO3TsiraHHsA 3paski cTaHoBuna 6,6 10™ m/c.

AduncnepcHicTb YacTok HeopraHidHoi gobaskm (MoS;) no3HayaeTbCA Ha BCiX PIiBHAX
opraHizauii  CTPyKTypM TMNOBOro TepmonnacTty (NMiHIMHOrO  nonieTuneHy),  LWo
KpUCTanisyeTbCA, MIUHICTHUX i AedopMauinHMX BNacTUBOCTAX HarOBHEHOro Monimepy.
HanbinbLw no3uTMBHUIA BNAMB Ha Ui BNacTUBOCTI pobutb MoS; y HaHodopMi Yy KinbKocTi 1-
2 06. %, WO HaniMoBIpHiWe MoB'A3aHO 3i CAPUATNUBUMK YyMOBaMMK KpucTanisauil
nonimMepy, LWENeHHAM MaKpOMOSiekyn 3 4YacTkamn [ob6aBkuM M YTBOPEHHSM YacCTKOBOI
CITYaCTOI CTPYKTYpPU TEPMOMAaCTUYHOIo MaTtepiany.
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NANOTECHNOLOGY USE IN THE SEEDS PRE-SOWING PREPARATION

M.D. Sharipov, I.N. Ruban, N.L. Voropaeva

Plant Protection Institute of the Republic of Uzbekistan, 100000, Tashkent region, 4 Babur St
lametash@bcc.com.uz

Analysis of investigations which have been carried out shows the wide possibilities of
multicomponents polymeric systems including water-soluble polymers-plants growth and
development regulators and plant protection means against of phytopatogens and weed
plants in the technology of seeds preparation to sowing by capsulation method'. If the
particles size, possessing biological activity as well as rice seeds rind pores are in the
range of some tens nanometers, then it is possible to propose that seeds capsulation
technology is to be considered as nanotechnology. In this case nanoproperties of such
covers consist in the increase of capsulated seed stability to unfavourable conditions of
environment.

Main goal of this investigations are an search the effectivity multi-component polymeric
systems, consisting of water-soluble polysaccharide derivatives, feeding microelements,
plant growth regulators and herbicides under treatment of rice seeds. One of investigation
task is the selection of polymeric systems components and their expenditure rate, carrying
out of laboratory vegetation and field experiments.

In laboratory and vegetation experiments it was shown, that layer-by-layer rice seeds
capsulation with polymeric preparative forms (PPFG), containing herbicide Gulliver in dose
105-110 g/t promote the young growth and rice plants sprouting. Subsequently PPFG
influence on growth, development and rice plant acceleration were studied in field
conditions.

Thus, layer-by-layer capsulation with multicomponent polymeric systems, consisting of
growth and development, regulators, polymeric binding — NaCMC and Gulliver herbicide
promoted the improvement of main indices of plants and development field sprouting, dry
substance accumulation dynamics and rice culture harvest. At the same time these
systems and layer-by-layer capsulation method allowed to decrease significantly amount
of weed plants. The rice seeds stability to unfavourable factors of environment, without of
losses of sowing quality evidence the possibility to consider the technology of rice seeds
capsulation in nanotechnology context.

In conclusion we express our deep acknowledgement to author of seeds capsulation
technology academician S.Sh.Rashidova.

1.Rashidova S.Sh., Voropaeva N.L., Ruban I.N // The polymeric materials encyclopedia, 12. V. Ed.
J.C.Salamone, 1996. V. 2, 615-629.

2.Rashidova S.Sh., Voropaeva N.L. Water-soluble polymer-polymeric mixture. Tashkent, FAN: AN RUZ,
2006. 194 p.

154



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

IR - SPECTROSCOPIC RESEARCH MODIFICATION OF SYNTHETIC FIBERS

M.E. lkramova, N.L. Voropaeva, X. Pulatova

National University of Uzbekistan named after Mirzo Ulugbek, Tashkent, Uzbekistan
rector@nuu.uz

One of perspective directions in manufacturing technologies of medical and surgery
means is optimization of use of the known and well proved preparations. Antiseptic
dressing means is perspective for use in a surgical practice with application of the classical
preparation obtained on the basis of metal iodine. Thus it is important to exclude
occurrence of burns on a surface of a wound and skin, as well as change of skin
pigmentation. Creation of the combined polymeric systems with multifunctional biological
activity by combination of polyiodide polymers complexes with other bactericidal
preparations, in particular, with chitozan, is the issue of the day. It is known, that in the IR-
spectrum of Nitron fiber there are characteristic absorption bands at 2950 cm™ (valence
vibrations CHy), 2240 cm(valence vibrations C=N), 1450 cm™ (deformation vibrations
CH. ) and composite band (C-C valence + -CN deformation) - 1073 cm™. They are caused
by various types of vibrations of groups forming the Nitron macromolecule. Besides, there
are a number of bands in the field of 3450 cm™. They caused by vibrations of NH-and OH-
groups, which are connected by hydrogen bridges. The band in the field of 1740 cm™ is
caused by valence vibrations C=0 and 1650 cm™" - C=0). These bands are determined by
presence of itaconic acids and acrylates in Nitron fiber. In spectra of the modified fibrils the
intensity of a band C=N decreases, because the interaction with amines directed mainly
on this group. Cross-link of hydroxylamine leads, as a rule, to more appreciable decrease
of intensity of absorption of reacting functional groups in comparison with monofunctional
replacement.

At the same time there is an occurrence of several absorption bands caused by various
types of vibrations of amino groups, as included into H-links, as C=0 and C=N groups
(3300 cm-NH-valence; 1550 cm™ - NH-deformation; 1650 cm'- valence C=0 (peptide
groups). These bands run into an intensive and wide band in the range from 1550 to 1740
cm™ with splitting on a few peaks. In the samples subjected to I processing, there is, as a
rule, a smoothing of peaks in the range referred above. Possibly, interaction of iodine with
modified amines of polyacrylonitrile fiber directed basically on NH-and NHx-groups. If we
treat the polyacrylonitrile modified by hydroxylamine with the chitozan solution, interaction
of these two polymers takes place, and that is obvious on IR-spectra. In the
polyacrylonitrile spectrum bands at 1740 cm™ and 1650 cm™” disappear and there are
intensive, wide enough absorption bands in the range of 1600 and 1340 cm™, which are
typical for chitozan (Amides-I, Amides-Il and C-O deformation vibrations).

In conclusion we express our deep acknowledgement to academician S.Sh.Rashidova.
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SORBTION RESEARCH MODIFICATION OF SYNTHETIC FIBERS

M. Zacharjewskaya, N. L. Voropaeva, M. Yu. Yunusov

National University of Uzbekistan named after Mirzo Ulugbek, Tashkent, Uzbekistan
rector@nuu.uz

We have carried out investigations of polyacrylonitrile samples before and after using of
different methods of modification (by hydroxylamine, by the modified |, complex, by the
chitozan solution).

The inturgescence degree depends on the subsequent processing and decreases in
comparison with initial polyacrylonitrile fiber. If the initial polyacrylonitrile fiber swells
heavily in dimethylformamide up to 46.5 %, then updating of polyacrylonitrile by
hydroxylamine and I, complex reduces ability to inturgescence in dimethylformamide
almost in 2 times (19 %). Treatment of the initial polyacrylonitrile fiber by polymer solution
causes drop of ability to inturgescence in dimethylformamide to a greater extent (3 %
when chitozan processing). That testifies indirectly to homogeneous distribution of polymer
on polyacrylonitrile fibers that causes reduction of their ability to react to influence of a
solvent. The samples of polyacrylonitrile-hydroxylamine fiber (chitozan) and samples of
polyacrylonitrile-hydroxylamine I, complex (chitozan) swell even less under
dimethylformamide effect. We have also conducted sorption investigations of samples of
initial polyacrylonitrile tissue after its processing by hydroxylamine and receptions on its
basis the iodinated complex (l2), and also after their additional treatment with chitozan
solution. For initial polyacrylonitrile tissue a low sorption capacity (0.65 % at 65 % of
relative humidity) is characteristically. It is connected with hydrophobic of polyacrylonitrile
fibrils and causes low values of a specific surface (12.302 m%g) and volume of pores
(0,015 cm®/g). After addition of hydrophilic hydroxylamine sorption capacity, Sspeciic and W
of polyacrylonitrile- hydroxylamine tissue increase almost in 2.5 times (1,70 % at 65 % of
relative humidity, 30.5 m?/g n 0.036 cm®g). The further polyacrylonitrile- hydroxylamine I,
complex updating practically leaves values of moisture absorg)tion and sorption
parameters at the same level (1.50%; 30.0 m%g and 0.035 cm®g). The additional
treatment with chitozan increases the sorption property of both initial polyacrylonitrile fiber,
and polyacrylonitrile - hydroxylamine, polyacrylonitrile - hydroxylamine |, of samples. This
is especially marked at relatively high humidity (at 65 % of relative humidity the values of
sorption capacity are 1.20 %; 2.40 %; 2.90 %, and at 100 % of relative humidity — 7.10 %;
16.30 %; 17.20 % accordingly). It is necessary to note, that it is accompanied by essential
growth (4-5 times) of volume and radius of pores, and for the polyacrylonitrile-
hydroxylamine sample modified by the |, complex it is accompanied by increase of a
specific surface up to 48,2 m?/g. In conclusion we express our deep acknowledgement to
academician S.Sh.Rashidova.
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BMJINB Y®-ONPOMIHEHHA HA TENNO®I3UYHI TA MEXAHIYHI BTACTUBOCTI
KoMmno3unuit HANOBHEHUX MoS; HA OCHOBI TEPMOIMJIACTIB TA E[1-20

MoanecHun P.B., Kacnepcbkuit A.B., Ciukap T.T.

HauioHanbHuin negaroriyHui yHiBepcuteT iM. M.IM. OparomaHosa, 01030 Kuis, MNMuporosa 9
aspirant_kzf@ukr.net

IcHye npobrnema CTBOPEHHS W YOOCKOHANEHHS MONIMEPHUX KoMnoauuin, ski ©6
e(PeKTMBHO BUKOPUCTOBYBanuWCb B yMoBax KOMOGIHOBAHOro BMfMBY CBiTNa, nepenagis
Tenna, NoBiTPs, arpecMBHUX cepenoBuLL, Ta aTMOCepHOI BOMNOT.

Bnnue coHAYHOT pagiadii, i 0cob65MBO KOPOTKOXBUNBOBOI MO0 YacTWHU (B 3aranbHin
eHeprii cBiTna 6ina nosepxHi 3emni Y®-yactuHa cknagae 5-7%), npusBoguTb [0
iHTeHcudiKauil psay XiMiYHUMX peakuin Ta cnpusae NPOTIKaHHIO TakuxX NpoLecis, sKi BiOCYTHI
abo 3aranbmoBaHi 6e3 Hel.

HocnimkeHHa  npoueciB  OTOCTapiHHA W cTabinisauil CUMHTETUYHMX  Martepianis
HeopraHiyHMMK gobaBkaMmyv MU NPOBENW Ha MoAEeNbHUX cuctemax. [lo Takmx cuctem y nepuy
Yyepry HanexaTtb HaniBKpMCTaniyHi noniMepu, WO MaoTb aMOpPdOHY 1 KpucTaniyHy doasu, a Takox
TUMNOBI NPEACTABHUKM XapaKTepHUX nonimepis. Hamu gocnigpkyBanucb KOMMO3MLiT HAa OCHOBI
BMCOKOMOJSIEKYIISAPHOrO norieTuneny, noninponineny ta cmonu EO-20.

B skocTi mogudpikaTopa CTPYKTypu Ta  BNacTMBOCTEW  BMKOPUCTOBYBaBCH
BucokogucnepcHnin MoS,. [Oucynbdia MonibgeHy BigHOCUTLCA [0 aHTUAPUKLINHUX
AOMILLIOK, SIKi 3MEHLLYIOTb KoedilieHT TepTs, 3HWXKYIOTb 3HOLWEHHA. MexaHiam aii AoMiLLKK
3acHOBaHWUM Ha il WapwucTin, nnacTuHyacTii cTpykTypi. Aucynbdia MmonibaeHy sonogie
BMCOKOI afresieto, npu TepTi Nerko YTBOPHE 3axMCHWUA Mikpowap, ocigawuuM Ha
TEPTbOBUX MNOBEPXHAX Y BUrMA4i HAOTOHKOI MAiBKW, 3anOBHIOYM  MIKPOTPILLMHNK,
3rnagxkyounm noBepxHio. Llen wap Bonogie BUCOKOK MILHICTIO, WO CTBOPKOE 00AAaTKOBUM
3axXUCT Big 3aguMpaHHa. 3aBAsikM LLAPUCTIM CTPYKTYpPI, Npu TepTi BiabyBaeTbCsl BiflbHE
nepemilleHHss NNacTMHOK Ancynbdingy monibaeHy oAHMX BiOQHOCHO iHLWIKMX, LWO 3MEHLUYE
KoedilieHT TepTHa, 3HWKYHUYM TUM CaMUM 3HOLWLYBAHICTb W BiABEPTAE YLUKOIKEHHS
noBepxHi maTepiany.

BuroToBneHi 3pasku MiCTUNIM BUCOKOOAMCNEPCHUI HAMOBHIOBAY B KinbkocTi o 10 06. %.
Bapitoioun BMICT HaMOBHIOBa4ya MW OTOpMMAnu KOMMO3WUTU 3 LUMPOKUM iHTEpBarom
BNacTUBOCTEN.

[na KOMMNIIEKCHOro BUBYEHHSI BNACTUBOCTEN OTPUMAHUX MONIMEPHUX KOMMO3NLIMHNX
maTepianis (MKM) pocnigxyBanucb TemnepaTypHi 3anexHOCTi NUTOMOI TennoeEMHOCTI,
KoecpiuieHTa TensonpoBiAHOCTI, AMHAMIYHOrO MOAYNS 3CYBY.

Jocnign nokasanu, WO BNAXB HanoBHOBa4a Ha CTPYKTYpY i BNAcTUMBOCTI nonimepy, Ta
cTinkicte oTpumaHux MNMKM pgo Bnnuey Y®-onpoMmiHEHHS  3anexuTb Bi po3Mmipy MOro
YaCTUHOK Ta CTYMNEeHHA HaNnOBHEHHS.

157



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

THE SYNTHESIS OF NANOGELS ON A BASIC OF STYROL AND
N-(METH)ACRYLOILOXIMETHYLENPHTHALYMYD

G.Q. Shirinov, Kh.N. Mavlyanov, O.M. Yariyev

Bukhara state niversity, Republic of Uzbekistan, Bukhara 705018, M. Ikbal, 11
hnmavlyanov@mail.ru

tl is known that one of actual problems of polymer chemistry of the XXI century is the
synthesis of nanostructural polymers, analysis of their constitution and feasibilities of using
nanopolymer matters in medicine, pharmaceuticals, production, in different branches of a
national economy.

Proceeding from this, we have conducted expertises on synthesis of nanogels. The
basic purpose of the research is the choice of optimal conditions of synthesis of matters
which in a copolymer circuit will derivate intramolecular seamings. For this purpose at first
on a basic of styrol and N-(meth)acryloiloxi-methylenphtalymyd the copolymers are
synthesized. The synthesized copolymers are dissolved in organic resolvents derivating
thus weak solutions. For originating intramolecular seaming as the connecting agent the
solutions of polyvinylamin and hexamethylene diamine were selected. The solutions of the
connecting agent and copolymer were housed in ampoules, and after removal of gas at
vacuum were abandoned for 6-8 days at room temperature. Then, having opened
ampoules the solutions were merged in glass, were abandoned for vaporization and were
precipitated by ethanol. With the purpose analyses of source and after seaming
copolymers their IR-spectra were removed. The derivated matter and copolymer outwardly
also differ from each other. With the purpose of definition of their differences the
characteristic viscosities of source and sewn copolymers were retrieved. The results of
expertises have shown that the characteristic viscosity of copolymer after amination is
rather insignificant. It demonstrates originating intramolecular sewings.

Thus, obtained nanogels are very interesting, i.e. it is a new pattern. It is not obviously
possible yet to speak about that they are ramified or linear constitution. Analyses of these
matters with what their differ from source linear copolymers and the constitution of these
products demonstrates perspectiviness of such studies. New it is difficult to express
precise thought about applying new structural matters. However the formation of new
patterns shows that such researches have large future.
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'Bukhara technological Institute of food and light industry
Republic of Uzbekistan, Bukhara, K.Murtazayev 15
Bukhara state university, Republic of Uzbekistan, Bukhara 705018, M.lkbal, 11
hnmavlyanov@mail.ru

The method of pouring under pressure is one of the basic methods of processing of
thermoplastics in articles and now is used practically in all industries. The physic-
mechanical characteristics of articles from thermoplastics are largely instituted by pattern,
level and direction of orientation of polymer in them. By variation the pattern (extent of
crystallinity, size of crystallites) of such crystallizing polymers as polyolefines it is possible
to increase strength properties of articles 5 times while the orientation allows to augment
them on 1 and even 2 order.

Practically all pouring articles to some extent oriented, that results in an anisotropy of
their properties. When it is necessary to receive isotropic pouring articles melt temperature
and shapes are increased or speed of injection is slashed. However, depending on
conditions of loading articles and its constructions it is desirable to construct large
orientation in the direction of operating of mechanical forces. Thus there is a necessity of
regulation of orientation of a material in pouring articles by the way of modifying
technological arguments of pouring. We are established that if the section of the channel is
nonconstantly on its length (so the channel is reamed to an exit), the orientation is biaxial.

At chilling melt with high speed in near walls strata oriented macromolecules are
arrested longitudinally, there will be derivated the thin fibrillas which can serve as the
centres of crystallization. It is established that the maximal degree of orientation is reached
in a zone of injection of a material in the shape, but for an opposite wall of the shape it is
minimum. It is established by macroscopic studies that in pouring articles from
polyethylene of high-density (PEHD) marks of 210-01 with a flow index of melt 4,7 g/10
min and gravity 0,945 g/sm?® there fields with different pattern arise: a surface shell, mean
strata and central strata of the block. The pattern of a surface shell is high crystal, but
nonspherolithic and by datas of X-ray crystal analysis it comes nearer to fibrillar pattern
distinctive for fibres. The central part of an article consists of spherolithes containing
crystallites of a monoclinic type (stable crystalline shape for PEHD). The mean stratum
also has spherolithic pattern, however with is distinct from pattern of a central part of an
article. The results of analysis of pattern and orientation effects at injection molding can be
utilized at a choice of an optimum regime of moulding of articles.

159



VI Bidkpuma yKpaiHcbka KOHgepeHUis Mornodux e4eHux BMC-2008

THE SYNTHESIS OF N-BENZOTRIAZOLILMETHYLMETHACRYLATE
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Recently a great attention has been given to the extension of assortment of synthetic
polymers of the materials containing stabilizing pieces in basic chains and having basic
improved physicochemical properties. Therefore synthesizing of high effective monomeric
stabilizers containing benzoltriazol groups both study their homo and the
copolymerizations introduce a definite scientific and practical concern.

The monomer of N-benzotriazoliimethylmethacrylate was synthesised by interplay of N-
halogenmethylbenzotriazol with alkalimetal salts of methacrylic acid in environment of
waterless acetone under the schema:

N

©\7N CH3 I
N 4+ CH=C -MeX

N/ Hp N/N

éHzX CH20 - HC- ? =CH
CHs
where X = ClI, Br; Me = K, Na

Compozition and constitution of monomer are affirmed by results of an ultimate
analyses, IR-, UV-, NMR- and mass-spektroskopy. An exit 90,1%. After triple crystalline
modifications from a mixture acetone : water (5:1), T, = 351-352 K.

The homopolymerization of synthesized monomer is learnt at the presence of the
pioneers in environment of organic resolvents at 333-353 K. The orders of reacting on the
pioneer and on monomer are established, the magnification of speed of polymerization in
solution is supervised at transferring from non-polar resolvents to polar by virtue an
ionizing power of the latter.

Homopolymer poly-N-benzotheeazoliimethylmethacrylate represents a dust of white
color, which is well dissoluble in dioxane, benzol, chloroform and and other
halogenproducers, indissoluble in the lowest alcohols and aliphatic hydrocarbons, and also
in water. The constitution of homopolymer is established on dates of IR- and PMR-
spectroskopy.

The products withdifferent properties can be obteined at copolymerization of this
monomer with methylmethacrylate and styrol.
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The wide application of starch and its derivatives in the textile industry, in particular, as
the sizing materials with the smoothing of cotton thread, they specify the urgency of the
search for the new ways of its chemical, physical and combined modification.

In the course of the last ten years in the scientific laboratory of Bukhara State University
are developed the new resource- and energy-saving technologies of obtaining the sizing
materials from the starch, which make it possible to combine the process of the
preparation of size with the chemical modification of starch. In the course of of preliminary
scientific research special kinetic and analytical methods it is proven that during the
chemical modification of starch in the presence of water-soluble polymers in the starch
fractions the chemical transformations can flow. Moreover even with the low degrees of
the transformation of polymers is observed significant effect in a change in the rheological
properties of the workable materials.

The waste management of carrying out of silk-winding factories and original
construction is the basic element of the technologies of the modified starch sizes.

The proposed technology of obtaining starch sizes on the basis of sericine and PAA is
successfully tested at the spinning and weaving factory JCOT “Bukharateks”. Are given
below the formulas of sizing for the traditional JCOT “Bukharateks” and that modified of
the methods of the preparation of the size:

Traditional method (kg/t)
Corn starch — 80
Glycerin — 0,3
Silicate of sodium — 0,2

Modified method
Rice starch— 60
Sericine - 0,2 % (from weight of starch)
PAA-1,5
Silicate of sodium — 0,1

Thus the introduction of new method allowed with significant reduction of the specific
expenditure starch and the time of the preparation of size. The calculation of economic
effect showed that with the introduction of the new technology of the preparation of the
modified starch the specific expenditures for the sizing component are reduced to 25%, to
the heat-energy of 1,2 times and to the electric power - 2,1, and the expected annual
economic effect comprises more than 160 min. sum (~120 000 US dollars in our days).
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SYNTHESIS OF MONOMER OF
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The problem of synthesizing high molecular combinations containing functional-active
groups introduces large interest in a view of a possibility of their usage not only for
synthesizing polymers having high engineering properties, but also for conducting
directional chemical transformation.

N-(meth)acryloiloxymethylentreechlorascetamyd and its copolymers with different
monomers have the greatest operational use from them.

N-(meth)acryloiloxymethylenthreechloracetamyd is synthesized by us in three stages on
reacting of Mannikh:

1) deriving N-methylolthreecloracetamyd from threechloracetamyd and formalin;

2) deriving  N-chlormethylentreechloracetamyd by interacting  N-methylol-
treechloracetamyd with PCls;

3) deriving N-(meth)acryloiloxymethylentreechloracetamyd by interacting N-
chlormethylentreechloracetamyd with salts of alkali metals of (meth)acrylic acid.

Composition and constitution of monomers are affirmed by datas of ultimate analysis
and methods of IR, PMR-spectroscopy.

It is established that the synthesized monomers are actively polymerized on the radical
dodge at the presence of the initiators in environment of organic resolvents.
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BIAXIAL ATTITUDE AND PROPERTIES OF ORGANIC GLASS
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The know-how of biaxial attitude of polymer materials is successfully utilized in different
branches of a national economy with the purpose of deriving constructional articles.
Despite of practical concern of the given problem in the literature there are not enough
datas about the influence of biaxial attitude on change of structure and properties of
polymer materials.

Biaxial attitude of samples from amorphous polymethylmethacrylate of the mark CO-
120 was carried out under the known method at 7= T4 + 293 K, where Ty — temperature of
glass transition of polymer. The extent of biaxial attitude of model A is varied from 1 up to
4,4, Speed of biaxial attitude of samples in all cases was identical and compounded 60
mm/min.

Temperature dependences of tangent of coal of dielectric loss tgd shoved that for
biaxial oriented samples magnitude tgdmax is mixed in comparison with the magnitude of
initial sample in the side of the highest temperatures, i.e. T4 of polymer is augmented. It is
connected to a dormancy of molecular move in oriented samples. Frequency
dependences tgd showed that for biaxial oriented samples magnitude tgdmax is mixed in
the side of the lowest frequency of electrical field, thus time of dipole-segmental relaxation
is augmented and magnitude tgdmax is decreased.

Magnitude tgdmax is the basic maximal (a-relaxation) and is conditioned by magnification
of segmental movability of circuits of polymer.

Decrease tgdmax, magnification of hardness and persistence of gravity of a polymer
material are reached at definite extreme magnitude A. Magnification tgdmax and decrease
of hardness of polymer observed at A = A, are connected with the loosening of pattern and
decrease of gravity of molecular packaging owing to structural oriented transformings.
Thus the large globular aggregates are disintegrated on more shallow and the fibrillar
patterns are exhibited in material.

Thus, the maximal improving of complex properties identifying efficiency of organic
glasses is reached at A = 2 + 2,5, that has allowed to recommend these values as optimal.
The results of the research of the structure and oriented effects can be utilized at a choice
of optimal regime of moulding of constructional articles from organic glasses in substantial
conditions.
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In present time microwave radiation (MWR) is widely applied in scientific researches
and the industry with the purpose of an intensification of processes.

The purposes of the given work are comparative researches of influence MWR on
synthesis of copolymers of styrene with 4-vinylpyridine and properties of received high-
molecular compounds. The basic attention is given influence MWR on activity 4-
vinylpyridine in reactions of radical copolymerization with styrene and opportunities of
reception of copolymers with the set characteristics, such as composition, structure,
molecular weight and uniformity.

Reaction of polymerization and copolymerization in conditions of microwave radiation
was spent with use of system «Discover LabMate» manufacturer CEM Corporation, the
USA, which provides the good control of parameters of processes (time, power of
radiation, temperature of the reactionary medium) and, thus, reliability, reproducibility and
predictability of composition of received products of reaction. At synthesis power MWR
made 300 W, frequency of 2,45 GHz, T=80°C.

At transition from a traditional technique of polymerization to microwave synthesis the
molecular weight of polymers increases in 1,5 - 2 times. From experimental data follows,
that at synthesis with use as initiator benzoyl peroxide by a traditional technique and with
application MWR it is not observed significant changes in properties of an end-product.
Stronger influence on reactionary mass is observed in case of use as initiator 2,2-
azobisisobutyronitrile: whether 4-vinylpyridine the increase in molecular weight in 2 times
is observed, the yield of an end-product increases from 55 % up to 82 %, time of
synthesis is reduced in 2 times. The increase in time of polymerization of polystyrene at 1
o'clock at microwave influence on a reactionary mix leads to growth of MM of polymer.
Even more significant influence MWR is observed at copolymerization of styrene and 4-
vinylpyridine various composition: the MW increases, polydispersity of a copolymer
decreases. At identical monomeric composition of a reactionary mix the quantity
vinylpyridine unit increases in conditions MWR of synthesis.

The comparative analysis of conditions of synthesis and properties of the received
copolymers shows essential influence MWR on properties of copolymers of styrene and 4-
vinylpyridine.
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AOCNIAXEHHA THYYKOCTI MAKPOMOJIEKYIT NONIAPHUX NMONIMEPIB B
BIHAPHOMY PO34YUHHUKY

0.0. Miwypos, B.J1. ABpameHko

HauioHanbHWU TEXHIYHUI YHIBEPCUTET “XapKiBCbKWUIA NONITEXHIYHWUIA IHCTUTYT”
61002, Xapkis-2, Byn. ®PpyHse, 21,
mishurov@kpi.kharkov.ua

BigomMo, WO BHYTpilWHbOMONEKyNnsipHe obepTaHHA HaBKOMO O-3B’A3KiB B fAHUOrOBIn
MakpoMOMneKysi € ofHieto 3 npuynH T rHydkocTi. OBepTaHHs HaBKOMNO O-3B’A3KIB B
HU3bKOMOSEKYINSAPHUX CMOJSTyKax MpakTUYHO He 3MIHIE 1X BNacTtuMBOCTI. Y [OBrux
NaHLIOroBNX MakpoMorsekyrnax obepTM HaBKOMO O-3B’A3KiB MPU3BOAATb OO YTBOPEHHS
Pi3HMX KOHOpMaLi Makpomorsiekyn. 3anexHo Big yMOB i CBOe€i OygoBu naHutoroesa
MakpoMornekyrna moxe HabysBaTu dopMn Knybka, BUTAMHYTOro nadHutory, cnipani,
ckrnagdacTol CTpidku i T.n. MNMpocTopoBa hopMa MakpoMOoneKysn (niHinHa, posranyxeHa abo
ciTyacTa) npu UbOMYy He 3MiHIOETbCA. HasiBHICTb B noniMepax nonspHux yHKUioOHaNnbHUX
rpyn (-OH, - COOH, - NH2) pobuTb MakpOMOMNEeKynun MeHLl THYYKMMW 3a paxyHOK
MKMORNEKYNAPHOI B3aEMOAIT, HaCTKOBUM BMNAAKOM SKOi € BOAHEBUI 3B’A30K. Kpim Toro Ha
FHYYKiCTb  MakpoOMOSIEKysl B pPO34YMHAX BMMMBalOTb TaKoX MOMEKYNN PO3YMHHMKA
(nnactudpikatopa). Cnig BpaxoByBaTW, WO HASABHICTb PO3YMHHMKA MK MOMeKynamm
nonimepy Moxe Npu3BOANTU SAK OO 30iNblUEHHS Tak U A0 3MEHLIEHHS iX FHydkocTi. B
OCTaHHbLOMY BUMAAKy PO34YMHW NOMiMepiB BTpavalTb NIIMHHICTL | YTBOPIOKOTh reni.

JocnigpkeHHss BNAMBY PO3YMHHMKA HA TFHYYKICTb MakpOMOSIEKYyN B KOHLEHTPOBaHWUX
po34YMHax NONApHUX MoniMepis NPOBOAUIM Ha NPUKNagi PO34YMHIB NOMIBIHINOBOro CNUPTY
(MBC) (ctyniHb rigponidy 98%, cTyniHb nonimepusadii 2800) B iHAMBIAYyanNbHUX
pO34YnHHMKax gimetuncynbgokenai (AMCO) i Bogi, a Takox B ix CyMiLdi.

MHYYKiCTb Makpomorekyn noniMmepy BMBYanuM 3a LOMNOMOMOK BW3HAYEHHS AUMNOMbHUX
MOMEHTIB pO34MHIiB NosiMepy B iHOMBIQYaNbHUX PO3YMHHMKAX, @ TAKOX Mpu PisHOMY cknagi
3MiLllaHOro pPO34YnHHKUKA AiMeTuncynbgoken — soga. [Ans uboro BM3Hayanu gienekrpuyHy
NPOHUKHICTb | MOKa3HUK 3a5IOMMEHHSA PO3YMHHMKA.

MHy4YKiCTb MakpOMOMeKysn MOMiBiHINOBOrO CAMPTY B KOHUEHTPOBaHMX PO34YMHAX, SKi
AocnigXyBanucb, BM3Hayanu 3a 3HaAYEeHHAMMU BigHOWEHHS cepeHbOro KBagpaTU4HOro
AMMONBbHOMO MOMEHTY naHLory (U%) 4o cepegHboro KBaapaTUYHOMO AMMOMNBbHOMO MOMEHTY
BINIbHO 34NEHOBAHOro NaHutory (Mo~ = pm°).

OTpumaHi ekcnepuMmeHTanbHi AaHi nokasanu, WO HaWMeHLle 3Ha4YeHHS (uoz/ pm2
Bi4NOBiAae CNiBBIQHOLEHHIO KOMMOHEHTIB 3MiwaHoro po3ynHHuka OMCO - Boga (65/35
06. %). lpun Takomy cknagi 3miwaHoro po3vMHHMKa BigbyBaeTbCca amopdisauis
KpuctaniyHoi pa3m noniMepy i K Hacnigok 36iNblyeTbCs THYYKICTb MaKpOMOSeKyn
MOMIBIHINOBOrO CNUPTY B KOHUEHTPOBaHUX pO34YMHax 3a paxyHOK MNpOCTOPOBOro
GroKyBaHHsSI MOMeKynamm 3mMillaHoro po3dmHHUKa rigpokcunbHux rpyn MNMBC.

)1/2
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ANEKTPETHHOE COCTOAHUE KAK ®AKTOP BUOPA3JIATAEMOCTH
NMOJIMMEPHbIX MJIEHOK

CoHyaposa E.M., KopoTkuin M.B.

Benopycckuin TOproBo-akOHOMUYECKUIA YHUBEPCUTET NOTPEOUTENBCKON KOoNepaumm,
Fomenb, benapycb, gep07@tut.by

WHCTUTYT MexaHukn metannononmMmepHolx cuctem um B.A. Benoro HAH Benapycu,
omenb, benapycb, mpri@mail.ru

CkopocTb  gecTpykuuMn OuopasnaraembiX MNOSIMMEPHbIX MaTepuanoB B nNo4vse
CYLLECTBEHHO 3aBUCUT OT cTeneHn aacopbuUOHHOrO 3akpensieHUst MOYBEHHbIX
MUKPOOPraHM3MOB Ha MNOSIMMEPHOM HocuTene. Bsanmogenctesme MUKPOOPraHM3moB C
TBEpAbIMU Ternamu onpegensdetrca psagoMm uamyeckux GakTopoB, U3MEHSAS KOTopble
MOXHO MMNaHUpoBaTb KOHEYHbIN pe3ynbTaT AaHHOro B3aumMoaencteus. Perynupys
NMOBEPXHOCTHYIO MSIOTHOCTb WM MNOSIIPHOCTb 3apsida MNOSIMMEPHOro Martepuana, MOXHO
KOHTpONupoBaTb Nokasatenn agcopbumMoHHOM MMMOBUnMsaunm MMKPOOPraHU3MOB U TeM
caMbIM YBENUYNTb CKOPOCTb ero buogectpykuunu.

M3BeCTHO, YTO 3NneKTpeTHble MmaTepuanbl CNOCOOHbI ANUTENBHOE BPEMSI COXPaHATb
3apsag, cosgaBasi BOKpyr cebsi cnaboe anekTpuyeckoe rnore, KOTopoe CrnocobHO
CTMMyNUpoBaTb MeTabonmMaM MOYBEHHON MUKPOMOpbl, a MNOBEPXHOCTHbIE 3apsaabl
MaTepuana MoryT BO34enCcTBOBaTb Ha KNeTKn 6akTepun npu HENOCPEeACTBEHHOM KOHTaKTe
C HuMW, co3gaBas OGnaronpuaTHble WM HebnaronpuaTHble  YCroBMA  Ons KX
ancopbLUMOHHOrO 3akpenneHns u pocTa.

Llenb paboTbl — yCTaHOBUTb 3aKOHOMEPHOCTU MMMOBMMM3aLMM MUKPOOPraHM3MOB Ha
9NEKTPETHbIX MNOMIMATUIEHOBbLIX MfIEHKaX MyTeM perncrpauum MeToaoM 3INEeKTPEeTHO-
TEPMMUYECKOr0 aHanu3a B3auUMHOro BAWUSIHUSA MOMSPU3ALNOHHONO 3apsga MMeHOYHbIX
noAanoXxek n cobCTBEHHOro BUOINEKTPUYECKOrO NONSA KNEeTOoK.

OKcnepuMeHTanbHO  OBHapyXXeHO, 4YTO  MpUKpensieHMe  KNeToK K MOASOXKe
COMpoBOXAAeTCa HeUTpanuaaumen HocuTenen 3apsaga NoBEPXHOCTHOrO CrosA NOAMOXKKN.
Mvk Toka TepmogenonapuMsaunn yMeHbLLIaeTCs, He3aBUCMMO OT 3HaKa 3IIeKTPEeTHOro
3apaga noasfiokky, Mno-BUAMMOMY, KIETKU MMEKT MOMOXUTENbHO U OTpuuaTesibHO
3apsbkeHHble 0651acTn, KOTopble 3MEeKTPOCTaTUYEeCKM B3aMMOLENCTBYHOT C MOASIOXKKAMWN.
Bnarogapss 9TOMy 3neKTpUYEecKUn MexaHu3M aaresum peanuayetca npu  nobon
NONSAPHOCTM NMOANOXEK. XapakTepHO, YTO CMbIB BUMONSMIEHKNU C NOANOXEK HEe MPUBOAUT K
obpaTMmomMy BO3pacTaHWIO TOKOBOro nuka. CriegoBaTtenbHO, HocuTenu 3apsga,
3axBayeHHble BbICOKO3HEPreTU4eCcKMmMmn (BbICOKOTEMMEPATYPHBLIMM) NoByLUKaMK
KpUCTannM4yeckon CTPYKTYpbl NONMITUNEHA, CKopee BCero, Obiiv BKMAYEHblI B MpoLlecc
XN3He4eATeNbHOCTU MMMOBUIM30BAHHbIX KITETOK.

Takum o6pasom, B paboTe BnepBble NPOAEMOHCTPUPOBAHA BO3MOXHOCTb MPUMEHEHUS
meTtoga TCT gns aHanu3a npouecca MMMoBunmMsauun MMKPOOPraHM3MOB Ha NOSTIMMEPHbIX
NOANOXKAaX.
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BMN/UB ®OHOHHOI B’A3KOCTI HA TEMNONPOBIAHICTb TA AKYCTUYHI
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OgHuM i3 Hambinbll HagiMHUX MeTOoAIB AOCMIOXKEHHS aKyCTUYHUX XapakKTepUCTUK i
CTPYKTYPU  aMOpPdHUX  MNOSIIMEPHMX CUCTEM € IX PO3pPaxyHOK BUXOAsYM i3
eKCrnepuMeHTanbHNX OaHHUX MO BUMIPIOBAHHIO LUBWAKOCTI MOLUMPEHHS | NOrfvHaHHS
MO3AOBXHIX i nonepevyHux ynbTpasBykoBux XxBunb. Oocnigxysanu [BX, MNC, NMMMA i
CMCTEMMU Ha iX OCHOBI, SiKi MiCTUNM BUcokoamcnepcHi nopowkun migi (Cu), Bonbgppamy (W),
3aniza (Fe) Tta deHon dopmanbgerigHy cmony BXX-1-4549-71. BcTtaHoBneHo, wWo B
reTeporeHHNX MoniMepHMX cuctemax AOBXWHA BiflbHOro nNpobiry 3BYKOBMX Ta TensoBUX
POHOHIB 3anexuTb Bi4 CTPYKTYpHMX ocobnmBocTen Komnosuuin. Bukopuctosytouun
MoZenbHUA Nigxig ana gedopmadii 3cyBy BU3HA4YeHO Yac penakcauil CTPYKTYpOyTBOPEHb
KOMMNO3WLiA, 3BYKOBMX Ta TennoBuX OHOHIB, $Ki 3anexaTb Big Tuny Ta BMICTY
HanoBHOBaya. [ns BCiX AOCRIgXEHUX cUCTeM Hanbinbll CYTTEBI 3MiIHW LMX BeNUYMH
crocTepiraloTbCca B 0bnacTti TemnepaTyp CurlyBaHHA Ta BMICTi HanoBHoBava 5+7 06. %.
MpoBeneHi po3paxyHku i X MOPIBHAHHA 3 pes3ynbTaTaMy eKCNepuUMEHTY Mokasye, Lo
BeNnuYnHa (POHOHHOI B'A3KOCTI BNNMBAE Ha AMCUNaLilo eHeprii B NONiMEepPHUX cuctemax,
BCTAHOBMIEHUMN KiNTbKICHUA B3aEMO3B’A30K MK (POHOHHOK B’A3KICTIO i TEMNONPOBIAHICTIO
cuctem. NMokasaHo, Lo Npu 3poCTaHHi TemnepaTtypu BENMYMHN KoeqilieHTiB NornmMHaHHS
POHOHIB i TEnMnonpoBigHOCTI ANS BCIX KOMMO3WULIN 3poCTaloTb, NPOXOASYM 4epes3 SIBHO
BUPaXXEHUN MakcumyMm. [ns gOCniaKyBaHMX CUCTEM po3paxoByBanv OO’€MHY i B’A3KICTb
3cyBy. BigHoweHHs uux BenuumH cknagae 1,6+2, wo cCBigUMTbL Npo Te, WO obuasi
B’A3KOCTi MatoTb NpMOBNM3HO OAHAKOBI 3HAYEHHS NpW Aucunawii eHeprii ynbTpas3ByKOBOro
nond. BcTaHoBNEeHO, WO OHOHW MOWMPKOKTLCA B  OAHOPIOHOMY CcepefoBWMLLI,
AedopmMadia siKoro NoBINbHO MOAYMIOETLCA 3BYKOBOK XBUSEHD, LLO BUKIMUKAE BiAXUITEHHSA
TennoBMx POHOHIB Big TX NnaHKiBCbkoro poanoainy. ObuncneHo 4Yac penakcauii OHOHIB
3a paxyHOK poO3CiloBaHHA Ha HEOLHOPIAHOCTAX CTPYKTYPOYTBOpPEHb. fK MOKa3ylTb
pesynbTaTu po3paxyHKiB, Yacu perakcawii 3ByKOBUX DOHOHIB 3a paxyHOK PO3CitoBaHHS Ha
HEOAHOPIOHOCTAX CTPYKTYPU Ta AUCMEPCHUX HanoBHIOBAYIB 3HAYHI.
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NEW IONOGENIC BLOCK COPOLYMER MICELLES WITH AMPHIPHILIC SHELL

A.l. Kulebyakina, E.A. Lysenko, A.B. Zezin

Faculty of Chemistry, Lomonosov Moscow State University,
Leninskie gori, Moscow, 119992 Russia
alya-kulebyakina@rambler.ru

Self-assembly and complexation properties of copolymer micelles with hydrophobic
core and amphiphilic shell were investigated in the present work. For such research
copolymers of polystyrene-block-poly(N-ethyl-4-vinylpyridinium bromide/4-vinylpyridine)
(PS-b-PEVP/P4VP) with various degree of quaternization (B = 17, 29, 62, 74, and 100%)
were synthesized+. Polymeric micelles of block-copolymers in aqueous media were
prepared by stepwise dialysis from a suitable organic solvent into pure water. By using a
combination of static and dynamic laser light scattering molecular characteristics of the
micelles were investigated. The obtained results revealed certain differences between
these micelles. At first the average hydrodynamic radius <Rn> of micelles with B > 74% is
about 23+2 nm, at the same time <R.> of micelles with B = 17, 29, and 62% is less.
Secondly the average aggregation number of macromolecules in a micelle increases with
decreasing B. Thirdly the stability of micelles at various salt concentrations was also
dependent upon B. It was shown that particles with B > 74% are stable in all investigated
salt concentration range while micelles with B < 62% are less stable. The reasons of all
these differences are related to interplay between hydrophobic interactions of pyridine
groups with PS core and electrostatic repulsion between alkylated pyridine groups in the
shell. Amphiphilic nature of the shell also influences micelle complexation properties.
Reaction of micelles with oppositely charged polyelectrolyte (poly(methacrylic acid)) and
surfactant (sodium dodecyl sulfate) was carried out and some peculiarities related to
hydrophobic — hydrophilic balance of the shell were established.

xQOriginal samples of PS-b-P4VP were synthesized and kindly provided by Prof. Adi
Eisenberg, McGill University, Canada.

The research is supported by RFBR (grant Ne 06-03-32964-a, Russia) and joint RFBR-
NSF program (grant Ne 06-03-90153-NSF-a, Russia).
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HOBbIE PECYPCOCBEPEIAIOLLUE 3ATYCTUTEJIU HA OCHOBE
NA-MOHTMOPWUININOHUTA U CUHTETUYECKUX NOJIMAKPUNATOB AnNA
NMEYATAHUA TKAHU

Nxtnsiposa I".A., Madyposa ".A., Apnes O.M.

Byxapckui rocyaapcTBeHHbIn yHuBepcuTeT, byxapa, M. Ukban,11.

MeyaTHble Kpacku SABNSAIOTCA KOMMNO3MLMEN, COAepXallun Kpacutenb, 3aryctky u
BellecTBa, Heobxoammble Ona dukcaunm kpacutenen. MaBHOW COCTAaBHOM 4YacTbio
neYyaTHbIX KPacoK SIBMAKOTCA 3aryCTKM- MHOTFOKOMMOHEHTHbIE BbICOKOCTPYKTYPUPOBAHHbIE
ANCNEepPCHble CUCTEMbl UMM pPacTBOPbl MOMMMEPOB, CMNOCOOHbLIE K HeorpaHW4YeHHOMY
CMeLLUMBaHMIO C pacTBopaMu unu aucnepcusmmn kpacutenen n TBB ¢ obpasoBaHuem
YCTOMYUBBIX KOHCUCTEHTHbBIX CUCTEM- NEYATHBIX KPACOK.

3aryctkm — 9TO KOMMO3ULMS MaTepuanoB, KOTOpas MCMNOMb3yeTcs Npu HaHeCeHUn
PUCYHKa Ha TKaHb, ANs nNpefoTBpalleHUs pacTekaHus  Kpacku, Bcreacteue
KanunnsipHOCTW BOMOKOH.

B cocTtaB 3aryCTok MOryT BXOAUTb pasfnyHble BELecTBa: Kpaxmar, OEKCTPUH, Kameaw,
anbrmHaThbl, anbbyMuH, Ka3eunH, KaonuH u np. OCHoBHble TpeboBaHNA K 3arycTkam:

e pH ycTONYMBOCTb (NPWU BapKe KUCIIbIX KPacok)

e HEOMYCTUMOCTb U3MEHEHNS LiBETA

¢ YCTOMYUBOCTb NPWN XpaHeHUn (OTCYTCTBUE CuHepesnca)

¢ BO3MOXXHOCTb BapKu KINencTepoB C 3a4aHHON BA3KOCTbIO: TaK Ans y3opa U3 TOHKUX
NMHUIA Heobxoanma HebonbLuasi BA3KOCTb, A5 KPYMHOro PUCYHKa - fiyylle
NCnonb30BaTh KNENCTepbl C BbICOKOWN BA3KOCTbIO

e HEJONYCTMMOCTb MPUMECU MUHepanbHbIX BeLecTB, necka, T. K. 3TO NPUBOAUT K
nopye neyaTHbIX y3M0B (Banbl, pakmnu)

 Npu paszbaBrneHnn He JOSMKHA N3MEHATb OOHOPOAHOCTb

e XOPOLUO NPONUTbIBaTb TKaHb, N1Erko BbIMbIBATLCS U HE NPENATCTBOBaTL AN dy3umm
KpacuTensi B BOMIOKHO

* He JOSKHa BCTynaTb BO B3aMMOAEWCTBME C KpacuTenem;

K umcny Takux 3aryctutenen OTHOCHAT, OCOBEHHO AN akTUBHbIX Kpacutenewm B NepBylo
ovyepedb anbrMHaT HaTpUs, KOTOPbIN obecneymBaeT XOPOLUMW BbIXOL LBETa YeTKui
KOHTYp, MsArkun rpucd. OTU CBOMCTBA OCOBEHHO BaXHbl NpW NeyaTaHuM Mo
XnonyaTobyMaxHbIM TKaHSIM.

Hamn B kadectBe 3aryctutens ©Obin BblbpaH npupogHbin  MuHepan- Na-
MOHTMOPWUSIIIOHUT, KOTOPbIN  SABMASETCA  3KOMOMMYECKM YuCcTbiM UM cam obnagaet
aHTUCENTUYECKUM, AMYITbMMPYIOLLNM, KIELWMM U 3aryatouMm CBONCTBaMM.

B cBA3u ¢ Tem, 4TO B nNpupoae MMeeTcsl HECKONbKO pa3HOBUAHOCTEN BEHTOHUTa HamMu
BblOpaH TOT TUN, KOTOPLIN OTBeYyaeT TpeboBaHWAM npeabaBngemMbiM K 3aryctutensam. C
3TOM Uernbil M3y4YeHbl ero CTPYKTypa, XMMWYECKUM cocTaB U (PU3NKO-MexaHuyeckue
ceoncTBa. [MloMMmo aToro 6bIN M3ydeH psa CUHTETUYECKMX MOSIMakpunatoB, KOTopble
ObIN HeOBX0AMMbI 415 CO30aHUSA HY)XKHOW KOMNO3uLMK 1 paspaboTaHbl peuenTypbl.

MeTogom matemaTMyeckoro niaHMpoOBaHUSA 3KCnepuMeHTa nogobpaHbl onTUMarbHble
KoHLUeHTpauun Na-MOHTMOPUMNOHUTA N BOAOPACTBOPUMBIX CUHTETUYECKUX MONMMEpPOB,
CMOCOOCTBYIOLWNX  MOMYYEHUIO  3arycTUTens C  HaumnyywuMu  KOFOPUCTUYECKUMU
CBOMCTBaMM.
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THE INFLUENCE OF METHODS OF WASTE-HANDLING ON MECHANICAL
CHARACTERISTICS CHARGED POLYETHYLENE OF HIGH-DENSITY

Yu.Rasulova, I.I. Fatoyev, O.M. Yariyev, Kh.N. Mavlyanov, M.S. Sharipov

Bukhara state university, Republic of Uzbekistan, Bukhara 705018, M.lkbal, 11
hnmavlyanov@mail.ru

The stable tendency to sharp magnification of applying polymer materials in building
industry, power engineering, electronic engineering, machine-building, transport, medicine,
food and light industry, agriculture and etc is now supervised. However rapid and wide
applying polymer materials in a national economy are restrained by restricted volumes of
production of monomers and oligomers. An alternate way of a solution of the problem of
the prompt magnification of production of polymer materials is the mining compositions of
low polymercapacity. The realization of such materials in practice allows also essentially to
decline the cost price of polymer articles at the expense of usage of cheap filling agents
and other modifying components.

In the present message the results of studying the pattern and property of dispersibly-
charged polyethylene of high-density of marks 210-01 with a flow index of a melt 4,7 g/10
min and gravity 0,945 g/cm® are introduced, depending on methods of waste-handling
(pressing, pouring under pressure, extrude). Calcite (CaCQOs3), tufa, kaolin, graphite (with
dispersion ability 7-10 p) and wood flour (with dispersion ability 40 p) have been utilized as
filling agents. The content of filling agents in a polymer matrix was varied from 0 up to 50
mas.%. The charged polymer compositions are easily refined by all known methods
(pressing, moulding under pressure, extrude) in the same temperature schedules as
PEHD. In the field of concentration of PE have high enough strength indexes. The highest
strength indexes have moulding samples which are the least pressed. It is conditioned by
that in moulding samples of a fragment of filling agent are oriented primarily in the direction
of current melt that ensures high strength of the charged polymer, they make easier
mutual movement under molecular patterns that promotes their mutual orientation
resulting in a heightening of strength of a polymer material.

In conditions of extrusion and moulding under pressure on a material non-steady
thermal and force fields operate. Therefore crystallization flows past in nonequilibrium
conditions. As at chilling extrusion parts thermal fields are not symmetrical, the allocations
of structural formations in them concerning central strata are also nonsymmetrical. It has
an effect for heterogeneity of stresses on section originating in such articles at loading.
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oocoonumnuabl - MOANPUKATOPBLI USOMNMPEHOBOIO KAYYYKA

LibiraHoBa M.E., Cabuposa A.P., PaxmatynnuHa A.l., XycaunHos A.[.

KasaHckun MocygapctBeHHbINn TeXHONornyecknin Y HuBepceuteT
Pecnybnuka TaTtapcraH, r. KasaHb, yn. K.Mapkca, 68
tsiganovaMarina@mail.ru

HatypanbHbin kaydyk (HK) u BynkaHusatbl Ha ero ocHoBe obniagalT YHUKaNbHbIM
KOMMNSIEKCOM CBOMWCTB. M3BeCTHO, 4TO Gonbwon Bknag B opmupoBaHue csoncte HK
BHOCAT NPUCYTCTBYHOLLME B HEM NUNUAbLI U CBSA3aHHbIE DenKu.

C uenbk ynyyweHna CBOWCTB CUMHTETMYECKOro MonuuaonpeHa Hamu npoBedeHa
xnummyeckas mogmngukaumna CKU-3 docdonmnmgamm B pactBope Kaydyka B TedeHue 3 u.
n dusmyeckas — Npu CMELeHUn pe3MHOBOM CMecu B pesnHocMmecuTerne. Ha ocHoBe
MOANMUUNPOBAHHBIX  KaydyKoB Oblnn  MpUroTOBfEHbI  PE3MHOBbIE CMEecu U UX
BYJIKAHU3aTbl.

Mpn uccrnegoBaHUn CTPYKTYpbl MEeTOAOM HabyxaHusa BYfKaHM3aToOB B rekcaHe Obifio
YCTAHOBSIEHO, YTO MSIOTHOCTb XMMWYECKU CBA3AHHbLIX Lenerh CETKU (Vi) CTaHO4aPTHOro
obpa3sua BbiWEe MO CPaBHEHUD C Vi -MOOMPUUMPOBAHHBIX obpasuoB (Tabn.), 4To
cBugeTenscTByeT 06 MMmMobunmaauumn ocdaTtnaoB K MakpoOMoeKkynam nonmm3onpeHa u,
Kak crnegcrteve, O NPOCTPAHCTBEHHOM W3MEHEHUW KOHMUrypaumm nonepeyHbiX CBs3en,
06yCnoBMNEHHbIX Pa3fMYHOM ASIMHOW CepHbIX U «dochonunuaHbiX» MOCTUKOB. PU3NKo-
MEXaHU4YeCKMMN  UCMbITaHUSIMA  YCTaHOBMNEHO MOBbILUEHWE KOre3MOHHOW MPOYHOCTU
PEe3VHOBbLIX CMEeCeN N YCIOBHOW MPOYHOCTU MPU PacTSXKEHUWN BYNKaHW3aTOB Ha OCHOBE
xummyeckn mogmduumposaHHoro CKA-3 Ha 70 n 120 %, COOTBETCTBEHHO, NO CPaABHEHWMIO
CO CTaHgapTHbiM obpasuoM. B pesynbTaTte uandeckon moaudukauum ynydweHue
CBOWCTB HE3HaYUTENbHO.

Tabnuua. MNoTHOCTb XMMWUYECKM CBSA3aHHbIX Leneid CeTKU (Vyuu) BYSIKAHM3aTOB Ha
OCHOBE UCXOOHOro M MOANMULMPOBAHHbBIX Kay4yKOB

BynkaHusaTtbl Ha OCHOBE Kay4yKoB Vi -10%, CopneprkaHue 305b-
Monb/cm® dbpakLmu, %
NexogHbin CKAN-3 3,40 16,5
dusmyeckm mogmdpumumpoBaHHbin CKA-3 2,15 14,5
Xumndeckn moamnduumpoBaHHbin CKIA-3 0,77 1,3

B pabote Hamu npeanoxeHa BO3MOXHOCTb MOBbILEHUS KOre3MOHHbIX CBOWCTB
PEe3VHOBbLIX CMeCell U MPOYHOCTHbIX MOKa3aTenen BYNKaHM3aTOB Ha OCHOBE
CUHTeTU4Yeckoro maonpeHoBoro kaydyka CKW-3 nytem ero xumuyeckon mogudukaumm
doconunngamu.
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SYNTHESIS AND CHARACTERIZATION OF NANOCOMPOSITES FROM CYCLIC
BUTYLENE TEREPHTHALATE OLIGOMERS AND CARBON NANOTUBES

L. Bardash', G. Boiteux', G. Seytre', A. Fainleib®

' Université de Lyon, Lyon, F-69003, France ; Université Lyon 1, IMP/LMPB Laboratoire des
Matériaux Polymeres et Biomatériaux, Bat ISTIL, 43 bd du 11 Novembre, Villeurbanne, F-69622,
France ; CNRS, UMR5223, Ingénierie des Matériaux Polymeéres,Villeurbanne, F-69621, France,

gisele.boiteux@univ-lyon1.fr
2 Institute of Macromolecular Chemistry of the National Academy of Sciences of Ukraine,
48, Kharkivske shose, 02160 Kiev, Ukraine
lyubabardash@yahoo.com

During the last decade a big attention in polymer science was focused on polymer
nanocomposites formation [1-2]. Extensive worldwide efforts are made to introduce
nanotechnology for the production of materials with specific characteristics:
semiconducting, electromagnetic, optical, etc.

This work represents the synthesis and characterization of nanocomposites based on
Cyclic butylenes terephthalate oligomers (CBT160®) which polymerize to Poly(butylenes
terephthalate) (cPBT) under the action of heat and catalyst.

The water-like viscosity (about 0.01 Pa) of CBT160® [3] allows reaching a good
dispersion of the nanofiller particules in the cPBT matrix. As a nanofiller we used Multi-
Walled Carbon Nanotubes (MWCNT). The samples were prepared in two different types
of equipment: two rotor batch mixer or twin-screw miniextruder.

The thermal and rheological properties were studied for pure CBT160°% in order to
determine the processing parameters.

The results have shown a low percolation threshold for the samples prepared in
different mixing equipment: two rotor batch mixer and tween-screw miniextruder.
However for MWNT concentrations above percolation threshold the higher level of
conductivity for the samples prepared in two rotor batch mixer was measured.

1. Liu H., Brinson L., Comp. Sci. Tech., 68 (2008), 1502.

2. Seidel G., Lagoudas D., Mech. Mat., 38 (2006), 884.

3. Hakme C., Stevenson |., Maazouz A., Cassagna P., Boiteux G., Seytre G., J. Non-Cryst. Sol., 353
(2007), 4362.
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PHYSICALLY METALIZED POLYMER SURFACE AS A STABLE SUPPORT FOR SERS
Andriy Budnyk
University of Turin, Via P.Giuria, 7, Turin, 10125, Italy, myphysics@inbox.ru

Raman spectroscopy is a highly versatile physicochemical technique that provides
vibrational fingerprints from chemical and biological materials [1]. The discovery of
surface-enhanced Raman spectroscopy (SERS) provided the new highly sensitive tool for
the determination of the detailed structure and orientation of molecules on the surface that
is widely applicable to biological, electrochemical, catalytic and other ambient interfaces
[2].

Nanocomposite materials are usually based on metal nanoparticles (NP, guest) in/on
dielectric matrices (host) composed of oxide or polymer. Their unique characteristics are
mainly derived from interfacial NP/matrix interactions as well as from the enhancement of
the surface-to-volume ratio on decreasing NPs dimension [3]. For noble metal particles in
the 10- to 100-nm diameter range, the optical absorption and scattering of incident
electromagnetic radiation from NP can result in the collective oscillation of surface
electrons, i.e. surface plasmons, which is the basis of SERS [4].

The traditional fabrication of noble metal SERS substrates involves either solution-
phase metal salt reduction to form colloidal NP or vapor deposition to form nanostructured
film [5]. Since preparation of colloidal solutions with identical SERS-activity has been found
difficult [6] the metallization via physical vaporization deposition (PVD) is among favorable
methods [7].

Polymer molecules offer many binding sites for simultaneous interaction with NP and a
substrate. Poly(vinylpyridine) has been suggested as an universal monofunctional surface
modifier for immobilization and assembling of different NP due to the strong affinity of
pyridyl group to metals and because of its ability to form hydrogen bonding with polar
species [8].

In present study the samples from poly-(4-vinylpyridine) were prepared in a form of self-
supported plates and as a polymer films on quartz substrate by adsorption from alcohol
solution. Then thin layers (from 1 to 4 nm) of gold were sputtered on them. The results of
interaction analysis by FTIR and characterization of surface morphology by AFM are
discussed.

References:

. D. Graham, R. Goodacre, Chem. Soc. Rev., 37, 883-884 (2008)

. Z2.Q. Tian, J. Raman Spectrosc., 36, 466-470 (2005)

. L. Armelao et al., Coordination Chemisty Reviews, 250, 1294-1314 (2006)

. K.C. Bantz, C.L. Haynes, Langmuir, 24, 5862-5867 (2008)

. K.S. Giesfeldt et al., J. Raman Spectrosc., 36, 466-470 (2005)

.Z.Q. Tian, Int. J. Vib. Spect., [www.ijvs.com] 4, 2, 2 (2000)

. C.L. Haynes, A.D. McFarland, R.P. Van Duyne, Anal. Chem., 77, 338A-346A (2005)
. S. Malynych, I. Luzinov, G. Chumanov, J. Phys. Chem. B, 106, 1280-1285 (2002)
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OIENEKTPUYHI BIIACTUBOCTI TA PYXIIMBICTb MAKPOJIAHLIIOITA B
NONIYPETAHAX 3 IMMOBINI3OBAHUMMU IN SITU KOMIMJIIEKCHUAMU CMNOJTYKAMU
NEPEXIAHUX METAIIB.

H.B. MHix, H.B. Kosak, B.B. Knenko, O.M. Xurip, A.O. ®omeHko, HO.B. CkakyH

[HCTUTYT Ximii BUCokomonekynsipHblx cnonyk HAH Ykpainu, Knis, XapkiBcbke Lwoce, 48,
mnichnadia@ukr.net

MeTa: nowyk Wwnaxis peryroBaHHs NPOBIAHOCTI NPy NOCTIMHOMY CTPYMi.

O6’ekTn: MmetanosMmicHi noniypetann (MITY) pisHol Tononorii copmoBaHi in situ 'y
NpUCyTHOCTI eTunauetoauetaty migi (ll) Ta nonireteposgepHUX KOMMIIEKCHUX CMOSYK,
CVHTEe30BaHuX 3rigHo [1]

MeToau pocnimXeHHA: fgienekTpuyHa penakcauinHa cnekTpockonis

OCHOBHI pe3ynbTaT Ta BUCHOBKMU:

BuasneHo nigBuLLEeHHs NpoBIOHOCTI NPWY NOCTIMHOMY CTPYMi CiTYacTUX Ta NiHinHUX MITY,
LLO MICTATb MOHOMOHHUIA eTunaueToaueTat migi () - Ha nopsgoK, NOMINOHHI reTeposaepHi
METarlokOMMNSIEKCN - Ha 2 NOpsaKU (4O HaniBNPOBIAHWMKOBOrO PIiBHSA) Y MOPIBHSAHHI 3 1X
beameTanbHUMKU aHanoramu. BctaHoBNEHO MOHHMI XapakTep nposigHocTi MY [2,3]. bepy4n
A0 yBarn HesHayHU BMICT MOHIB MeTaniB, a TakoX iX KoopauHauinHy immoOGinizadito y
noniMepHin matpuvui [4] y cknagi KOMAMAEKCHUX CronyK MeTaniB, BUCIOBIEHE NMPUMNYLLEHHS,
Wo Hociamn 3apsagy B MITY € npoToHW. AHania 4acTOTHUX 3arneXHOCTEeN KOMMOHEHT
KOMMIEKCHUX LI€NEeKTPUYHNX BTPaT i XapakTepuUCTUYHMX 4YacToT penakcauii NpoBigHOCTI,
BU3HAYEHUX i3 CMEKTPIB ENEKTPUYHNX MOAYSTIB, NOKa3aB 3pOCTaHHA MOSIEKYIISIPHOT PyXIMBOCTI
MakposnaHutoris MIMY. Ha nigctaei 4yytnuBocTi npouecy penakcadil nposigHocti MIMY go
OymnoBn mogudpikatopa Ta BBEAEHMX Yy peakuiHy Cymill  OOOAaTKOBUX — areHTiB
KOMMNEKCOYTBOPEHHS 3POCTaHHA MOSEKYNSPHOI PyXnMBOCTI MakponaHutoris MIY 6yno
NnoB’si3aHe i3 CTPYKTYPHMMM 3MiHaMM Yy MaTtpuui Npyu oopmyBaHHI NoniMepiB y NPUCYTHOCTI
KOOpAMHALINHUX CNOMyK MeTanis.

BcTaHoBNEeHo, WO 3anexHiCTb NpoBiAHOCTI NpW  MOCTIAHOMY CTPyMi Big LOOBXWHU
oniroeTepHoi KOMNOHeHTN MIY mae ekcTpemanbHui xapakTtep. NokasaHo, WO 3pOoCTaHHS
[IOBXKWHM THY4Koro 6roky 3wmTtmux MMY € edekTmBHUM npu Temnepartypax Hbkve 60 °C
Ans nosnimepy, chopMOBaHOro y NPUCYTHOCTI eTunauetoaueTaTy Migi, Ta B iHTepBani Big
10 no 100 °C gna MIMY, moandikoBaHOro nonireteposaaepHUM MeTanoKoOMMIEeKCOM.

1. B.B. CkoneHko, A.Ll. MapHoBeckui, B.H.Kokozeln n ap., MNpsiMoin cuHTE3 KoopAMHALUMOHHBLIX coeauHeHuni, Knes:
BeHTypH, 1997

2. 0.M.Hisenbcbkuin, H.B.Kosak, B.l.LLUtomnens Ta iH. HaHocuctemun, HaHoMatepianu, HaHoTexHororii, 2005, 3,
Ne2, 445 -464.

3. KO.M.Hizenbcbkuin, H.B.Kosak, B.B.Knenko Ta iH. HaHocuctemn, HaHomatepianu, HaHoTexHonorii, 2006, 4,
Ne2, 347-360.

4. K0.M.Hizenbcbkun, H.B.Kosak, B.B.Knenko Ta iH. ®isnka KOHOEHCOBAHUX BUCOKOMOMEKYNApHUX cuctem, 2007,
Bun.12, 48-57.
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Menshikova I.P.
Mikhailidi A.M.
Mitasova Y.V.
Molchanov V.S.
Monakov Yu.B.
Mudrov A.N.
Myshkina V.L.

Nikalaichyk H.V.
Nikolaeva O.lI.
Nikulina A.M.

Normakhamatov N.S.

Novoselov N.P.

Orlov A.V.
Ozkan S.Zh.

Philippova O.E.
Platonov M.M.

Polyanichko A.M.
Prokopchuk N.R.

Pulatova X.
Puntus L.N.
Pyshkina O.A.

Rahimova M.B.
Rasulova Yu.

137
168
137
134

123
80
33, 44, 163

33, 35, 44, 50, 158,
159, 162, 163, 170

47
48
52
57
164
58
67
164
123

99
133
53
100
57

71,72
71,72

37, 58

53

46, 51, 59, 138
99

155

137

52

33
159, 170

176

Ratner M.A.
Ravshanov K.A.
Razzoqgov X.K.
Rodionova T.U.
Romaskevic T.
Ruban I.N.

Sagitova D.R.
Sakharova A.A.

Sapozhnikov D.A.

Saprikina N.N.
Semenov V.V.
Sergeeva L.M.
Sergeyev V.G.
Seytre G.
Shanditsev V.A.
Shaplov A.S.
Sharipov M.D.
Sharipov M.S.
Shevchenko N.
Shirinov G.K.
Shirinov G.Q.
Siengchin S.
Sinitsyna O.V.
Slisenko O.V.

Terent'ev A.O.
Tereshko A.E.
Tolstov A.L.
Turaev A.S.

Vagin M.Yu.
Vareikis A.
Volkova T.V.
Vorob’eva A.l.
Vorobyev V..
Voropaeva N.L.
Vygodskii Ya.S.

124

35, 160, 161, 162
161

59

103

154

67

53

53

57
134
117
52, 55
172
45
137
154
159, 160, 170
48

35, 44, 50, 162, 163

33, 158
91

45

117

53

110

143

100, 102

72

80

45, 53

67

51

154, 155, 156
45,137



Yakimansky A.
Yaminsky L.V.
Yariyev O.M.

Yunusov M.Yu.

Zabegaeva O.N.

Zacharjewskaya M.

Zarskute D.
Zdvizhkov A.T.
Zezin A.B.

A6aynnuH B.O.
AspameHko B.J1.
AHgpuaHosa M.B.
AHpproLeHko J1.A.

Babuy O.B.
Basiok J1.B.
Bapakos P.1O.
BapaH H.M.
Bapcykos B.3.
BawTtanHuk I.1.
BeagHapcbka J1.M.
Beapik A.l.
Binorybka O.P.
Bonbbyx 0.M.
Bposko O.0.
ByaTo XK.
By6HoBa A.C.
BbyasiHcbka B.J1.
Bypwmictp M.B.
Bypwmictp O.M.
Bypyak T.M.
Bbikos P.A.

Bacunis B.b.

BacbkoBcbkmin A.B.

BineHcbkun B.O.
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48
47

35, 44, 50, 158, 159,
160, 162, 163, 170
156

45

156
103
137
168

42
27,49,77,165
129

93, 98

128

74

65

90

147

60

66

98

63
24,119
17, 148
41

151
144

28, 60
28

88

146

94
81
150

177

BosHsak A.B.
BosHsk 1O.B.
BosHsakosckun A.T1.
BonowwnH M.O.
BonowwuHeub B.A.
BopoHos C.A.
BopoHumnxuH B.[.
Bpertik J1.0.

Maspuntok T.B.
ManateHko H.A.
MannyeBckas E.B.
ManvwuH O.3.
MaH4o A.B.
adyposa I'.A.
lepumk O.M.
Momaa tO.I1.
oH4ap O.M.
oH4aposa E.INM.
oHyaposa J1.A.
lopbavosa T.€.
lopgaieHko B.IT.
opHocTaes J1.M.
Mpuropenko O.B.
puHbnat M.I.
lNyoseHko H.B.
lNygimeHko K.B.
lNyos B.M.
lymeHHasa M.A.
INyHbko I".C.
lNyces O.B.

HanerpeH N.B.
HaHyeHko KO.M.
HemyeHko B.J1.
Oepk O.IM.
LineHko A.B.
Opebesosa J1.T1.
Oy6kosa O.U.

104
104
125,127, 135
122

82
140
147
95
87
169
66
34,129
38
166
148
98
153
113
77
108
142
39
26
30
119
83

127
146
150
92
93
92
112
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Oy6opis E.T.
Oynok I".[.

EsnaweHko C.W.

EmenbsaHos I".A.

€saoknumenko H.M.
€Buyk |.10.
€pmonbyyk J1.B.

YKentoHoxcbka T.b.
XKurip O.M.
JXunbuosa C.B.
>KykoBcbka H.B.

3arHin B.B.

3emnsHomn |.B.

NxTtusiposa IM.A.

Kacnepcbkuin A.B.
Keuny M.B.
KupuyeHko B.
Knenko B.B.
KnumeHko H.C.
KHepenbmaH E.U.
KobpuHa J1.B.
KosaneHko T.IT.
Kosak H.B.
Konynaes B.C.
KoHosantok B.[.
KopHieupb K.J1.
KopoTkui M.B.
Kpaseub O.B.
Kpacmuk H.A.
KyauwmH O.B.
KyabmeHnko M.A.
KysbmeHko O.M.
Kynew [.B.

86

127
125

82
64
145

34
174
101
81

31
107

169

157

152

31
22,129,174
30

54

141

85

75,76, 139, 174
26

128

106, 107
166

79

113

73

60

60

140

178

KynpieHko H.IM.
KypoukiH O.®.
Kyunn A.B.

JNlebepnes B.B.
Nebepes €.B.
JNeBnubknn B.€.
JleBueHko B.B.
JleBuyk B.B.
JlecyHoBa E.A.
Iebepnes MN.B.
Jlutesikos B.W.
Jlobko €.B.
Jlykawes B.K.
Nawyk T.I

Makcumiok |.B.
Manaxosa |.B.
MamyHs €.11.
Matkosckui IN.E.

MaTkoBcbka O.K.

Mensepescbkux HO.I.

MwupoHoBsuy J1.M.
Mupontok O.B.
Muxanbuyk B.M.
MuxuHa A.A.
Migak J1.4.
MiHaes B.I1.
Miwypos [.0.
MHix H.B.
Mopascbkuii B.C.
Mycin P.1.
MycTaua O.H.

Hukndoposa T.B.
Hwvkonaes IN.A.

Hisenbcbkuin KO.M|

HoBakos .A.

Hoeononbuesa O.M.

107
62
111

27
41,121
87, 88, 97
121

167

40

49
32,118
139

61

122

81

24
20,41,121, 136
54
136
64

70
106
101
116
73,74
65
165
174
88

78
153

42
108
75, 76, 139
111
111



Hosocenos H.I1.
Hockos HO.B.

Opwun O.C.

OcTtauwko B.B.

MaBneHko A.A.
MaH4yeHko O J1.
Mackanb J1.
Macbko H.I.
Mepesepsesa T.I".
MNepmsikoBa H.M.
MeTtpuwuH P.C.
MinHeGecHuin AT1.
MnawkuH B.C.
MopnecHun P.B.
Monos O.10.
Mpuxogpko IM.I1.
Mya O.A.

MNyenunHuesa E.B.

Paccoxa O.M.
PaxmatynnuHa A.T.
PesHik H0.C.

Poguvx B.M.
PyccusH J1.H.
Psi6eHko B.B.
Ps6os C.B.

Psaxckas .B.

Cabuposa A.P.
Casenbes 0.B.
Casenbesa H.B.
Cakunugu B.T.

CawwuHa E.C.

Ceepanikoscbka O.C.

Ceioepcbkuii B.A.
Cepnos .B.

CemeHtok |.B.
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112
29

108
141

70

82

31

92

66

34

96
81,92
135
157
83
119
29, 86
42

68
171

82

125

54

129
21, 141
146

171
19
92
113
112
28
79
54
78

179

Cementok H.B.
CemuHor B.B.
Cepreesa T.A.
Cepatok B.O.
CepoB B.T'.

CeTtp XK.
Cwunbyenko HO.A.
CupowmsaTHikos B.T.
CipeHko I".O.
Cipow B.A.
Civkap T.I'.
CkakyH 10.B.
Cwmonskos I".0.
Conosbésa HO.[.
ConopgosHik T.B.
Contnc M.M.
CopouunHcbka JT1.A.
CnmpuHa E.1O.
CnopsirH 3.A.
Crapukosa T.H.
Cyb6epnsk O.B.
Cyposues A.b.

TapHascbkun A.b.
Tuxomumposa T.C.
Tuubka B.1.

Tkay H.O.
TkaveHko N.M.
Tkayvosa J1.I1.
Tokapes B.C.
TpoueHko C.€.
TposiH B.B.
ToopTux B.A.

danaTiok €.]1.
®epopuyk C.B.

domeHko A.O.

XoBaHeupb [.1.

94
145
17,148
84

32

41

151
31
152
153
157
75,76,174
31
111
65

96
149
147
116
61
87,97
116

89
68
27
107
114
97
69
69
25
119

153
34

139, 174

64
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XomeHko B.I". 147
XopowasuHa HO.B. 108
Xpom’sik Y.B. 87
XycavHos A.[. 171
Llykpyk B.B. 16
LibiraHosa M.E. 171
Yepsakos [1.0. 60
Yepsakos O.B. 129
YuxkeHko H.T1. 36
Yobit M.P. 69
Yykunuesa W.10. 111
Wangpyk M.1. 136
LWanka B.X. 28
Llanosan I".C. 29, 86
LLleBueHko B.B. 16, 30, 114
LLieByeHko K.M. 62
LeBuyk T.M. 105
Lekepa O.B. 114
Lieketa M.J1. 95
LLinbaHosa A.M. 97
LWagnnoea E.E. 126, 135
FOmunHa 0. M. 151
KOpxeHko M.B. 41
Axoenesa P.A. 146, 147
Apemko 3.M. 96
Apues O.M. 169
Apowyk O.B. 31
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Oprarizaropy / Organizers

IOBINEU

IHCTUTYTY XiMii BUCOKOMONEKYNSIPHUX CNOSYK
HauioHanbHoI akageMmii Hayk YkpaiHu — 50

Y ceprnHi 2008 p. BunoBHunocss 50 pokiB 3 Yacy 3acHyBaHHA [HCTUTYTY Ximil
BMCOKOMOMNEKYNSApHMX cnonyk (go 1963 p. IHcTUTyTy Ximii nonimepiB i MOHOMepIB)
HauioHanbHOi  akagemii  Hayk  YkpaiHu. CrtBopeHun Ha 6asi  nabopartopil
BMCOKOMOMNEKYNAPHUX CnonyK IHCTUTYTYy opraHivHoi ximii AH YPCP BiH cTaB 4yeTBepTUM
aKkageMiyHUM [HCTUTYTOM XiMi4HOro npodoinito B YKpaiHi i 3anodaTtkyBaB iHTEHCUBHUN
pPO3BUTOK AOCHIAKEHb Y ranysi BUCOKOMOSIEKYISIPHUX CMOSYK Y Hawin KpaiHi. MNMepwunm
ANPEKTOPOM IHCTUTYTY Oyno npu3HayeHo AOoKTopa XiMiYHMX Hayk (3 1961 p. uneH-
kopecnoHgeHta AH YPCP) K.A. KopHeBa. 3rogom, BNpoaoBX ABaauaTn pokie (3 1965 oo
1985 p.), anpekTopom iHCTUTYTY OyB akagemik HAH Ykpainm FO.C. JlinatoB. 3 1985 p.
iHCTUTYT o4ontoe akagemik HAH YkpaiHn €.B. JlebegeB. IHCTUTYT 4Bnde coboto
BMCOKOKBaniikoBaHUN KONeKTuB, y sikomy npautoe 6nmsbko 300 cniBpobiTHUKIB, y T.4. 1
akageMik Ta 2 uneHu-kopecnoHgeHtm HAH Ykpainu, 18 gokTopis, 78 kaHAnAaTiB Hayk, 5
npogpecopis Ta 50 cTapwmx HaykoBux cniBpoOiTHUKIB. Cepen y4veHuUX [HCTUTYTY €
Jlaypeatn OepxaBHux npemin Ykpainm ta CPCP, npemin HAH YkpaiHu iMeHi BugatHux
yyeHux Ykpainn (A.l. KinpiaHosa Ta J1.B. lNMucapxescbkoro), npemin HAH YkpaiHn ans
MOSIOAMX BYEHUX. 3acnyxeHi Aiadi Hayku i TexHiku YKpaiHu, 3acrnyXeHi BUHaXigHVKK
YkpaiHn ta HAH YkpaiHu, aBTOpyM HaykoBoro BigkputTs, KaBanepwu opgeHis CPCP Ta
YkpaiHu.

3a n’atgecAaTUpidHe  iCHYBaHHS  IHCTUTYTY  HayKOBUSMW  OTPMMaHO  Baromi
dyHOaMeHTanbHi pesynbTatM 3 XiMmil, isukoximii Ta TexHonorii nonimepis, K Kpim
HayKOBOI 3HAYYLLOCTi 3aBXOM BUPISHANMUCA CBOEKD MNPAKTUYHOK CNPAMOBAHICTIO i
BMpILLYBanu Pi3Hi TEXHOSOriYHi, TEXHiIYHi Ta HapogHorocrnogapyi npobnemu. TBopuumin
AOpOBOK YYEeHUX IHCTUTYTY, BUKNAAEHWUM Yy MOHad BOCbMUAECATM MOHOorpadisix, noHag
CeMy TucaYax HaykoBUX CTaTen, 3axuMWEeHUn noHag niBTopa TUCAYaMW aBTOPCbKUX
ceigoutB CPCP i nateHTiB YKpaiHM Ha BWHaxXO4W, BUrOMNOLUEHWA OeKinbkoma TucsHamu
porosigen. I3 pesynbTaTiB (yHOAMEHTANbHUX OOCHIOKEHb BaXIUBUMK, 30Kpema, €
po3pobKka HayKOBMX OCHOB: CMHTE3Y MosiMepiB i KonomniMepie 3 ypeTaHOBUMU, aMigHUMMU,
iMIZHMKW, CEYOBUHHUMW, aKpPUNATHAMK, WOHOFEHHUMWU Ta HWUMMK YHKLIOHANbHUMU
rpynaMmu i CTBOPEHHS Ha 1X OCHOBI HOBMX MOMIMEPHUX MaTtepianiB (OYHKLiOHaNbHOro
NPU3HAYeHHS; CUHTE3Y Ta (POPMYBaAHHS OpraHO-HEeopraHiYHUX NONIMEPHUX KOMMO3UTIB Ha
OCHOBiI HeopraHiyHuUX KpemHin-, docdart-, XpoM- i antMiHIMBMICHUX oOniroMepiB Ta
i3ouiaHaTiB, SKi MOXYTb OYTM BMKOPUCTaHI SIK Knel, NOKpUTTSA Ta 3B’A3Yodi ONA TeXHiKu
HOBOrO MOKOMIHHSA; CUHTE3Yy KPEMHINopraHiyHMX rinepposranyXeHux orniromepis 4K
NPeKypcopiB aHTUKOPO3INHUX MOKPWUTTIB | aAresvBiB, a TakoX IX (PYHKUiOHaNi3oBaHUX
NOXiAHUX ANS OTPUMAaHHS HAHOKOMMO3UTHUX MaTepianiB 3 (PyHKUiSMW NONieneKkTponiTiB,
KOMMSIEKCOYTBOPIOBAYiB, WOHNPOBIgHMX MeMOpaH, aacopbeHTiB TOoWwo; CTPYKTYPHO-
XiMiYHOT  Mogudikauil CUHTETUYHMX NofiMepiB  (enacTtoMepiB)  peakuinHO34aTHUMKU
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oniiromepamMmu Ta NPUPOAHMMU CMNONyKaMW Ofs1 CTBOPEHHS MONIMEPHUX (PYHKLIOHANbHUX
martepianis 3 OiogerpagabenbHumu,  copOUIMHUMKW,  CEHCOPHMMM Ta  iHWKUMK
BNacTUBOCTSIMU.

Cnig BiOMITUTU TaKoOX: HaykoBe OOrPYHTYBaHHS OCHOBHUX MNPUYMH cneumnivHmx
BNacTMBOCTEN  Kracy MoniMepiB-noniypetaHiB, £Ki  NpoOABAATbLCA Y LUMPOKUX
MOXIMBOCTSAX PEryritoBaHHS TXHIX NPYXHO-eNacTUYHUX BAACTUBOCTEW, BMCOKOI CTINKOCTI
A0 CTUpaHHA, 30aTHOCTI OO0 camo3anikoByBaHHA fedbekTiB npu agedopmauii  Towo;
BCTAHOBMNEHI OCHOBHI MPUHLMAN Ta KPUTEPIi peryntoBaHHSa BfIaCTUBOCTEN CErMEeHTOBaHUX
noniypeTaHiB LinecnpsiMoOBaHOK 3MIHOK (XIMIYHUMK Ta Qi34HUMKM MeToaamK) piBHSA
MiKpoda30BOro po3wapyBaHHs B HAX CETMEHTIB Pi3HOI XiMiYHOI 6y40BM Ta XXOPCTKOCTI, WO
[a€e HaykoBe MigrpyHTa ona opmMyBaHHS MIKpOreTeporeHHmX noniMepHuUx marepianis 3
ribpuaHMMmM  BNacTUBOCTAMU; COPMYNbOBaHy 3aranbHy  (Pi3MKOXiMIYHY  KOHLEMNUito
NigcuNeHHs1 nosniMepis i PopMyBaHHA IXHIX MaKpOBNacTUBOCTEN 3 YypaxXyBaHHAM
BUPILLANbHOrO BHECKY MikdasHMX LapiB y BECb KOMMMEKC di3MKOXIMIYHUX i MeXaHiYHMX
BNacTUMBOCTEN HAMOBHEHMX MOJiMepiB; BCTAHOBMEHHA (byHAAMEHTanbHMX ocobnmBocTen
CTPYKTYPOYTBOPEHHS B NOMNIMEPHUX PiOKUX KpUCTanax i KoMnosmTax 3 pigkokpuctaniyHumm
HanoBHKOBa4YaMW; CTBOPEHHS HOBOI Teopil Npouecy hopMyBaHHA CiTY4acTUX NosliMepIB, LLO
nonsirae B MOXNMBOCTI NOBYO0BU MOMNIMEPHOT CiTKM i3 KOoarynauivHOI CiTKM MaTpuui, sika
CTBOPHOETLCS B MOYATKOBOMY OfiroMepi NMOBEPXHEBO-aKTUBHUMN PEYOBUHAMU; CTBOPEHHS
Ta 0oOrpyHTYBaHHA Teopil arperaTMBHOI agcopOuii nonimepiB i3 HaniBpo3baBneHux i
KOHLEHTPOBAHNX PO34YUHIB; PO3BUHYTY TEPMOAMHAMIYHY Ta KIHETUYHY KOHLEMNUito
opMyBaHHA B3aEMOMPOHUKHUX MNOMIMEPHUX CITOK OAHOYACHOro Ta MOCNIAOBHOrO
OTBEPAiHHS; CTBOPEHHS CTPYKTYPHO-TEPMOAMHAMIYHOT OCHOBW Af1I  MNPOrHO3yBaHHSA
BNacTMBoCcTe 0OaraTOKOMMOHEHTHUX MOMIMEPHUX CUCTEM 3 Hes3aBeplleHUM a3oBUM
po3LlapyBaHHAM B 06nacTi HeCTIMKOCTI (pa3oBOro ctaHy; po3pobsieHi TeopeTUYHi acnekTu
3HWXKEHHs1 MILUHOCTI MeTarniB 3a HasBHOCTI MexaHiYHO [OeCTPYKTYUMX noniMepis i
cchopmynboBaHi  0coBNUBOCTI  reTepodasHoi  MexaHoAeCTpyKuil  nonimepiB  Ta
aucnepryBaHHss MeTanis; copmynbOBaHi HayKoBi NPUHUMNM  CUHTE3Y BioCyMiCHMX
ciTyacTux nosiiypeTaHiB MIKPONOPUCTOI CTPYKTYpU Ta iHWKUX MofiMepiB MeandHoro
NPU3HaYeHHS.

I3 NPaKTUYHUX AOCATHEHb IHCTUTYTY CMig BUOKPEMUTU TaKOX PO3POOKN — OpUriHaNbHUX
KNemoBuX KOMMO3WLIN  Pi3HOTO  OYHKUIOHANbHOrO  NPU3HAYeHHA  (KOHCTPYKUINHUX,
KpIOr€HHUX, eNeKTPONpOoBIAHMX, OMNTUYHUX, MOCTINHOI NWUMYYOCTi, MeAUYHMX TOLLO),
ekonoriyHo 6e3nevyHnMx nakogapOoBMX | MNNIBKOBUX aHTMKOPO3IMHUX i cneuianbHUX
mMartepianis, @YHKUiOHaNbHUX  MNOSMIIMEPHUX  KOMMO3MUTIB  Pi3HOr0  TEXHIYHOro Ta
TEXHOMOMYHOro  MpPU3HaYeHHs:  Tigpoi3onsauinHMX,  aHTUPUKLINHUX,  OMNTUYHO- i
3BYKONPO30pKnX, BIOCYMICHMX, CTPYMONPOBIAHNX HAHOKOMMO3UTIB, CEHCOPHMX MaTtepianis,
TepMO-, BOTHe-, pajiauiHOCTINKUX, CaMO3aTyXatoumx i iHWKWX maTepianis.

[HCTUTYT MPOOOBXYE MPAKTUYHO LiNecnpsaMOBaHi OOCHIMKEHHA 3 XiMil i doisnkoximil
noniMepis i MNOMIMEPHMX KOMMNO3ULIMHUX MaTepianiB, ceped SKUX MpiopUTETHUMU
HanpaAMaMn HayKOBUX OOCHIAXEHb €: XiMis, di3MKoXiMia Ta TeXHONoris yHKLiOHaNbHUX
nonimMepis Ta KOMMO3UTIB Ha X OCHOBIi; TEOPETUYHI OCHOBWM MOAMUMIKaLiT CUHTETUYHUX
noniMepiB i KOMMO3UTIB Ha iX OCHOBI NPUPOOHMMW MofiMepamMu Ta MpPoAyKTamu
ManoTOHHAXHOT  XiMil  (peakuinHO3gaTHUMW  ofiroMepamu, MNOBEPXHEBO-aKTUBHUMM
pevyoBMHaMu, anpetamu, nnactudgikatopamm Ta iH.), HaykoBi 3acagn OpMyBaHHS
PYHKLIOHANbHUX OpraHo-HeopraHiYyHUX MoniMepiB i KOMMO3UTIB Ha OCHOBI NPUPOOHUX
CMonyk, TeopeTU4Hi OCHOBM (POPMYBaHHSA NOfliMEpPiB MEAUYHOTO NPU3HAYEHHS.

[isanbHICTb  IHCTUTYTY CnpsiMOBaHa, 30Kpema, Ha po3WMpPEeHHs Ta NornmnbneHHs
DOCNigXKeHb i3 CUHTEe3y YHKLUIOHANbHUX OpraHo-HeopraHiyHUX, rinepposranyXeHux
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reTepobsioyHUX noniMepiB, CTPYKTYPHO-XIMIYHOT Ta CTPYKTYpHOI mogudikauil nosimepis
OpraHiYyHUMN, HeopraHiyHMMM Ta NPUPOOHOBIAHOBOBAHUMM CMOSiyKaMu 3  METOK
HagaHHA 1M CEHCOPHUX, COpOUIMHMX Ta IHWUX (QYHKUIOHANbHUX XapakTepUCTUK,
NnoniMepHUX HaHOKOMMO3UTIB $IK OCHOBM MaTtepianiB Ans  HOBITHbOI TEXHikM 3
BUKOPUCTAHHAM 3051b-refib TEXHOSOrii, PO3BUTKY HAYKOBUX 3acag 3i CTBOPEHHSA HOBWX
nikapcbknx nosimepHux dopm OBiogerpagabenbHUX noniMepiB i KOMMO3UTIB, a TaKOX
yTunisadii Bigxoais noniMepHMx martepianis TOLLO.

PepakuinHa koneris
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CrioHcopwn / Sponsors

ALSI \ "AJICU-XPOM"—- 15 JjieTHMI OIIBIT

\Ch“’ [IOCTAaBOK M OOCHYXMBaHMUS aHaANNUTUYECKOI'O
obopynoBaHmUs
"AJICU-XPOM" - ykpawHCKasi KOMIIaHMSI TOCTaBISIOUIas ISl JIabopaTopuil BBICOKOTOYHOE

aHaJIMTUYEeCKOoe O00OpyIOBaHHME BCEMHPHO H3BECTHBIX MpousBoguTenei: Agilent Technologies,
Analytik Jena, Hitachi High-Technologies: xpomaTtorpadsl razoBble u KUAKOCTHbIE, XpOMATO-
Macc-CIeKTPOMETPbI, CHCTeMbI A/ KalMJLISIPHOIO 3JIeKTpodope3a, Macc-CeKTPOMETPhI €
WHAYKTHBHO-CBSA3aHHOH IIa3MoOii, NPUOOPBLI /sl AaHAIN3A HYKJIEHMHOBBIX KHCJIOT, CKAHEPHI
OMOoYMNOB, TPHOOPHI 3JJIEMEHTHOro0 aHaau3za, Y®-cnekrtpodoromeTrpsl W  aATOMHO-
a0CcopOLMOHHBIEC CIIEKTPOMETPBI, 3JeKTPOHHbIe MHKPOCKONBI, PAacXOJAHble MaTepHaJbl,
3alacHble YacTH A1 000py/10BaHMS.

Komnanus "AJICU-XPOM" - HanexHbIN, TpodeCCHOHANBHBIN MapTHEP HA PHIHKE aHAIUTUYECKOTO
obopynoBaHust ~ Omarofapss MHOTOJIETHEMY OIBITY M 0e3ympedHoii paboTe, BBICOKOMY
npo¢ecCHOHATbHOMY YPOBHIO COTPYAHHUKOB KOMIIAHMM U OTJIMYHOMY KauecTBy 00OpYyIOBaHUS,
KOTOPOE YCTAHOBJIEHO M YCIEUIHO paboTaeT B J1a0OpaTOpUSX MHOTMX BEIyLIMX MNpPeANpHITUI
Vxkpaunsl. «AJICU-XPOM» wumMmeeT cepBHCHYIO CIIy:)kOy MHPOBOTO YPOBHs, oOecredynBacT
CBOEBPEMEHHYIO JOCTaBKY, YCTaHOBKY MNpHOOpOB U oOO0y4yeHHE IepcoHalla, CEPBUCHOE
o0ciry>)KuBaHHEe 000pYA0BaHUs B TF000M PErMOHE Y KpauHBbI.

B ycnoBusx ObICTPO pa3BHBAIOMIETOCS AHAIUTHYECKOTO PHIHKA YKpawHbl MPUOPUTETHOU 3amadeit
komnannn «AJICU-XPOM» sBnsercs npeaocTaBieHHE 3aKa3dvMKaM HOBEHMIIMX HAyYHBIX
JOCTW)KEHMM M CaMbIX COBPEMEHHBIX TEXHOJOTHH OT BEAYIIMX KOMIAHWH, MPOU3BOASIINX
aHaTMTUYeCKoe U JabopaTopHoe obopynoBanne. Bompoc kadecTBa 000py0BaHMs BKIIOYAET TAKHE
COCTABJISIFOIINE KaK:
® YypOBEHb KadecTBa MpHOOpa MPH €ro BBIMTYCKE C 3aBOAA-U3TOTOBUTEIS, 3TOT YPOBEHBb
OIpEAEIIAETCS IU3ANHOM, YCIOBHSMHU IIPOU3BOACTBA, TEXHUYECKUMU
XapaKkTepuCcTUKaMU NpUOopa, MPUMEHEHHBIMU MaTe€pHUalaMu U IIpoyee;
® KayecTBO IMOCTaBUIMKAa OOOPYIOBaHMs, YTO MOJAPAa3yMEBAeT HAJIWYME OOS3aTEIbHBIX U
JOTIOJTHUTENBHBIX YCIIYT, MPEAOCTABISIEMBIX POJABIIOM.

Kakoe kagecTBO HECOMHEHHO 100ABIISIETCS, WM JOIKHO J00ABIATHCS K MOCTaBICHHOMY MPHOOPY
OpraHv3anuel MocTaBIIMKOM oOopynoBanus. KadecTBo oOciyXWBaHHA — 3TO M NpPaBUIbHOE
oopmiteHHe TOTOBOPOB, 3TO M OTBETCTBEHHOE pa3MEIICHHE 3aKa3a, CBOEBPEMEHHAas MOCTaBKa,
TaMOXXEHHOE O(OpMIIEHHE, METPOJIOTWYecKas aTTeCTalus, €KEroJAHble CEMUHApHI, TPOBOJNMBIC
KOMITaHUEH, IEPEeBOJ] Ha PYCCKUH SI3bIK KHUT, OPOIIIOP, METOINYECKUX PYKOBOJCTB M OECIUIaTHOE
MPE0CTaBICHHE MOIB30BATEISIM. MBI IO TIPaBy TOPAUMCS CBOCH CEPBUCHOM CITYKOOiA:

e ©XerogHoe o0y4eHHe Ha 3aBOJaX M3TOTOBUTEISX 000PYAOBaHHS CEPBUCHBIX HHKEHEPOB;
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HaJIN4YME HECKOIBKUX  JIECSATKOB  CEpTH(MKATOB, MNOATBEPKIAIOIIMX  KBAJTH(PUKALUIO
CIIELUAIUCTOB;

HE3aMeUINTENbHAS PEAKLMs Ha 3alIpOChl M0JIb30BaTENEH;

o0ydeHue 1nosb30BaTelei Ha paboueM MecTe;

OTIBIT YCTAHOBOK CJIOXHBIX KOH(UTrypanuii xpomaTtorpados (6onee 350 xoudpurypanuii I'X!);
BHUMATEJIbHOE N3yUeHHE aHATMTHYECKON 3a/1a4H — ITOCTaBKa MPUOOPOB IO 33434y,
METOoJIMYecKas MOAAEPKKa — OTIIPAaBHAS TOUKA I pa3pabOTKH METOAMKH;

npuUMepsl TIOCTaBKU XxpomaTtorpadoB Bmecte ¢ meronukamu: (AAA, NGA, PIONA, LGA,
O-no6aBKu, apoMaTHKa u 1p.);

0e30TKa3HOEe CHAOKeHHUE 3alacHBIMH YacTsIMH, CKJIaJ 3anacHbIX yacteil B Kuese.

000 ,, AJICH-XPOM”, ya. UBana Kyapu, 22/1, oduc 70, Kues, 01042

Tea/akce: (044) 521-61-47, 521-67-30, 521-67-33
e-mail: lab@alsichrom.com, www.alsichrom.com
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VI Bigkputa VYkpaiHCbka KOH(DEpeHUis MOoroguMx BYEHUX 3 BUCOKOMOMEKyNspHux cronyk “BMC-2008”
30 BepecHs — 3 xo0BTHA 2008 poky. — IHCTUTYT XiMii BUCOKOMONEKyNsApHUX crnonyk HauioHansHoi Akagemii Hayk
Ykpainu, Kuig, YkpaiHa. — Teau gonosigen — 186 c.

VI Open Ukrainian Conference of Young Scientists on Polymer Science “VMS-2008" — September 30 — October 3,
2008, Kyiv, Ukraine — Institute of Macromolecular Chemistry of the National Academy of Sciences of Ukraine. —
Book of Abstracts. — 186 p.
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