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OnucaHo MeTOl CHHTe3y KOMIO3MUIIHUX riiporejeBHX MeMOpaH Ha OCHOBI KomoJiMepiB

2-rinpokcierniimerakpuiaty (CTEMA) 3 noaiBininmipomainonom (IIBII), 3 ogHoyacHum mMoaudiky-

BaHHSIM B 00’ €Mi po3unHoM cymimi nmosiaminy-6 (ITA-6) 3 TIBII, 3a pi3Hoi koHueHTpauii peakuiitHoi
MacHu y Bofi. JlociizkeHo BIUTHB KiJIBKOCTI BOAH, IKa MICTHTBLCS Y CKJIAJl peakuiiiHOl KOMIIO3Huil,

Ha (i3uKo-MexXaHiuYHi BJACTUBOCTI Ta BOJONOIJMHAHHS OJepP:KAHUX MeMOpaH.

Karouogi ciioBa: rinporens; MoaugpikyBanHs B 00’ emi; 2-riipokcieTHaiMeTaKpWJIAT; MOJiBiHLI-

MipoJIiioH; moiamiz.

Beryn

CyuacHi JOCHIDKEHHS Ta po3poOKH B raimysi 1o-
JIMEpHUX 1 MeMOpaHHUX TEXHOJIOTIH 30Cepe/KeHI Ha
IHHOBAI[IAX, K1 JAalOTh MOXKIHBICTH BIOCKOHAJIIOBATH
BIIACTUBOCTI BIJIOMHX CHHTETHYHUX MeMOpaH. IIpo-
BiJTHE MicCIle y IIUX JOCTIPKCHHAX TOCIIae OJepyKaHHS
HOBITHIX KOMMO3UIIHHUX 200 riOpuaHux MeMOpaH i3
GbYHKIIOHATPHUMH TIONIMEpHUMHU Tigporemsmu [1].
OCTaHHIM YacoM TOJIMEPHI TiIporesi, 3aBIIKU BHCO-
KOMY BMICTy BOU Ta 010CYMiCHOCTI, IPUBEPTAIOTH BETHKY
yBary Ta iCTOTHO YIOCKOHATIOIOTHCS IMiJ] Yac MPOEKTY-
BaHHS, CHHTE3Y 1 BUKOPUCTAHHS O10JIOTTYHHUX Ta OioMe-
OuuHUX BUPOOiB [2]. 3HayHa YacTHHA CydYacHHX
JOCTIKeHb Y Tally3i T1IporeleBUX MaTepiaiB CIpsMo-
BaHa Ha PO3POOJICHHS Ta CHHTE3 TiAPOTENiB 3 ITOKpaIle-
HUMH BJIACTHBOCTSMH 3 MOXKIIHUBICTIO BUKOPHCTAHHS B
TKaHWHHIH iHXeHepii, 010TeXHOIOoTi1, HanpaBeHii goc-
TaBIIl JIKIB, CTBOPCHHI JIIKAPCHKUX 3aCO0IB MPOJIOHTO-
BaHoI Aii Tomro [2—6].

ACOpPTUMEHT TiJpOTeIeBUX MaTepiaiB ChOTOJIHI
3a0e3evye BUTOTOBJICHHS BEJTMYE3HOT KUTbKOCTI PiI3HAX
TUTIIB MEMOpPAaH Ha iX OCHOBI, 5Ki, 3aJI€)KHO BiJl HEOOXiI-
HOTO KOMIUIEKCY BIIACTHBOCTEH, 3HAXOISTh BHKOPHC-
TaHHA y PI3HUX TaTy3sAX HAYKHU Ta MpakTuku. Komimieke
BIIACTUBOCTEH TiJpOTeNeBUX MeMOpaH 3alle)kKUTh Bij
TPUPOIH Ta TIOPUCTOI CTPYKTYPH MOTIMEPHOT MATPHIIL.
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Cepen mUpPOKOro KoJja ripodilbHUX HOTIMEpiB
MIEPCIIEKTUBHUMH € KOIOJIMEPH Ha OCHOBI 2-TiAPOKCi-
etunMetakpunaty (CTEMA) 3 moniBiHinmiponigoHoM
(TTBII). Taki Marepianu XapakTepU3yIOThCS TEXHOIO-
TYHUME [IepeBaraMu OJICPIKaHHS Ta MOEIHAHHAM YHi-
KaJIbHUX BJIACTHBOCTEH, L0 3YMOBIIIOE MEPCIEKTUBY
iX BUKOpPUCTaHHS, HaIPUKIAJ, K TiJpPOTrelIeBUX Me-
JUYHKUX TOB’ 130K [7], KoHTakTHUX JiH3 [8], cymuHHMX
npotesiB [9], MarepianiB ajs pereneparii MOMIKOIKeE-
uux Tkauud [10], sk cucrem iMMobimizamii GepmeHTIB
[11], cucrem mocraBku ikiB [12], mis BumameHHs
3abpyaHeHb i3 Xya0xHIX nonoteH [13], enekTpudaHo
KEPOBAHMX €JIEMEHTIB ONTHYHKX cucTeM [14] Tormio.

Bigomo [15], mo xomomimepu 'EMA maioTh
KOMILIEKC I[IHHUX BJIACTUBOCTEH, 1[0 JA€ MOXKIUBICTH
OJIep)KyBaTH Ha iX OCHOBI MOJIIMEpHI Marepiaiu 3
PI3HHMH eKCIUTyaTaI[iiHIMHU XapaKTepucTuKamu. Bee-
JICHHS B MAaKpOMOJCKYJISIpHI JAHIIOTH MOJiaKpHIaTiB
nanok 'EMA Haziae nosiMepam mpo30picTh, Tiapodiis-
HICTh, HETOKCHYHICTh, JOOPY CYMICHICTh 13 TKaHHHAMH
’KMBOTO OpraHi3My Ta iHIII BJIACTUBOCTI, SIKi 3yMOBJIIOIOTH
MOJJIMBICTB 1X 3aCTOCYBaHHS JIUISl CHHTE3Y HOCIiB 010J10-
riYHO aKTHBHUX PEYOBHH, MPOJOHIaTOPIB JIKAPCHKHUX
npenapariB, BUTOTOBJICHHS IMIUTaHTATiB, aHTUTPOMOO-
TeHHHX MaTepialliB, IUTIBOK, KOHTAKTHHX JIIH3, MEMOpaH,
rigporeiB pisHoro mpusHauenns [16—20].
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[IBI1 BUKOPHUCTOBYIOTh caM MO co0i sK 3a-
MiHHHK IUIa3MH, COPOEHT, 3arylryBad KOCMETHYHHX
Ma3el, PO3YMHHMN HOCI# JiKiB, MoudikaTop st de-
PMEHTIB 1 KOMOHOMED Yy 0i0anre3nBax, Ki OTBEPIKY-
I0ThCs yIIbTpadioneToBuM BuripoMiHtoBanHsM. [1BI1
3 YCHIXOM 3aCTOCOBYIOTH [UISl OACP)KaHHS HOTiMep-
Hux rigporeni. [21]. Bukopuctauus I1BII Hanae
JOaTKOBI MOKIMBOCTI iz yac Moauikauii pizHUX
PEUOBHMH Ta MaTepialliB, YIOCKOHAJICHHS Cy4YaCHHUX
TEXHOJIOT1H, ofiepyKaHHsI HOBUX (DYyHKLIOHAJIBHUX Ma-
TepiaiiB i, BIAMOBIIHO, PO3MIMPEHHS Tany3ei ix BH-
KopucTanus [22, 23].

Crioci6 npuniemnieHoi kononimepusaiii [EMA
Ha [IBI1 BunaeTscst 0co0MMBO NMEPCIIEKTUBHUM 3aBASKU
BEIIMKAM MOXITMBOCTSIM OJICpyKaHHS TTOJIMEpHOI MaTt-
puii 3 rigporemto [22]. Orpumani rigporeni Ha
ocHoBi koronmimepis 'EMA 3 TIBIT (IIBIT-p-nl EMA)
NPUBEPTAIOTh YBAry €JIacTHYHICTIO, IPYKHICTIO, J0C-
TaTHBOIO MOPHCTICTIO, BUCOKOIO XiIMiYHOO Ta 0i0J10-
FYHOK 1HEPTHICTIO, aHTUTPOMOOTeHHICTIO [22], 110
3a0e3meuye MOXKJIUBICTh IX BUKOPUCTAHHS K Ma-
TepialiB s ofepx)aHHI MeMOpaH. OqHaK HeIOTi-
KOM, SIKHi 00MEXy€e BUKOPUCTaHHSI OfIepIKaHUX MaTe-
piaiiB Ui BUTOTOBJICHHS MeMOpaH, € TXHI HeIocTa-
THI MiLHICHI XapakTepucTuku. Tomy mnpobiema
NOKpalleHHs: (i3HKO-MEXaHIYHUX XapaKTePUCTHUK
rigporeneBux marepianis Ha ocHosi [IBIl-np-nl’ EMA
KOTIOJIIMEPiB HUHI aKTyaJIbHa.

OpHUM 13 METOJIIB TTiIBUINIEHHS MIlTHOCTI TipO-
relliB € CTBOPCHHSI KOMIIO3UIITHAX MaTtepiaiiB Ha iX
OCHOBI MeTOIOM MOIM(iKyBaHHS PI3HUMH CIIOCO-
O0amu. OnHUM 3i crocoOiB MOJU(IKyBaHHS € apMy-
BaHHS TigporeniB. ApMyBaHHS 3a0e3leuye rizpore-
JIIM BHCOKY MIITHICTh, JKOPCTKICTb, CTANTICTh (hOpMHU,
HiIBHUIIYE X TEIUTOCTIHKICTh [24]. OaHaK BHACIIOK
reTeporeHHOCTI apMOBaHI Marepianyd BpasJHBi 0
YTBOPEHHSI BHYTPILIHIX Ne(eKTiB Ta MiKPOTPIIIHUH Y
BUTIAJIKy 30BHIIIHIX BIUTHBIB.

BcranoBieHo, 110 OZHUM 13 METOMIB IIiJ(BU-
HICHHS MIITHICHUX XapaKTEePUCTHK BUPOOiB HA OCHOBI
NOJIMEPHHX TiIporeniB € Moau}ikyBaHHA iX MOBep-
XHI HAHECCHHSM J0JAaTKOBUX 3MIIHIOBAJIbHUX IAPIB,
HaNpHKIaJa, Ha OCHOBI IHTEPIOIIMEPHOTO KOMIUIEKCY
ITA-6/TIBII 3a AOIOMOTOI0 METOAY OCaKyBaIBHOT
nudysii 3 popmiatHoro pozunny [25-27]. Ognak
00MEXEHHSIMU PO3POOIEHOTO METOLY 3 TEXHOJIO-
TiYHOTo HOTJISAY € HOro TPyAOMICTKICTh, OaraTtocTa-
JHAHICTH Ta JOBIOTPHBAJICTD.
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VY wiii poOOTI 3arponoHOBAHO METO.T OJICPYKAHHSI
KOMITO3UIIiHIX MeMOpan Ha ocHoBi il EMA-np-TIBIT
KonoiMepiB Moaudikamiero B 06’ emi. Meroy mos-
rae y BBEJCHHI B 00’ €M TiJporesio PO3YHHY TOJIi-
MepHUX Marpuils Ha ocHoBi ITA-6/TIBII. Ockiabku
PO3pO0JICHHI METOJT HOBHH, TO, 1100 OI[IHUTH MOXK-
JIMBICTH HOTO TIPAKTHYHOT'O BUKOPUCTAHHSI, HEOOX1THO
JIOCTIAMTH BILIMB Mojudikailii B 00’ emMi Ha (hi3HUKO-
MeXaHI4H1 XapaKTePUCTHKH OICPIKAHNX KOMITO3HIIil-
HUX MeMOpaH Ha ocHOBI [1BII-np-nl’ EMA konomime-

piB.

Mera podoTu
Merta poboTH — mOCHiTuTH (Pi3UKO-MEXaHIvHI
BIIACTHBOCTI KOMITO3UIIIHHIX MeMOpaH, OJep:KaHuX
Ha OCHOBI romorenHoi cymimi I[IBII/2-TEMA Ta
iHTeprionimMepHoro komiuiekcy 3 ITA-6/TIBIT mero-
oM Moau(iKyBaHHS B 00’ eMi.

Marepiajau Ta MeTOAH XOCITiAKEHb

Jnst OTpUMaHHS TiIpOTreIeBHX MeMOpaH BUKO-
puctano: 2-rigpokciernnmerakpuiat (Sigma Chemical
Co0), oumieHH# Ta IEperHaHuii y BakyyMmi (3a1uImko-
Buit Trck 130 H/M?, Ty =78 °C); mosnisininmipomnigon
(AppliChem GmbH) Brcokoro ountenns 3 MM 12000
nepea BUKOPUCTaHHIM cymuiay 3a 65 °C y Bakyywi
2-3 rox. llomimepu3amnito 3AiCHIOBAIN 3a ydacTi
iHiIiaTopa paAuKaIbHOrO TUIY MepcyibdaTy Kajiro
(TICK), sikmii qBiui mepeKpUCTaTi30BYBaIM 3 BOJHOTO
po3uuny. Jljis oxepikaHHsA MOIU(IKYBaJIBHOTO pPO3-
4quHy BUKOpHcTaHo mosikarnpoamin (ITA-6) Toprosoi
mapku “Tarnamid-27”, mypammay kuciaory (HCOOH)

MapKyBaHHS “4” i3 BMicTOM ocHOBHOT peuoBunu 90 %.

Kommnoszumiitai MeMOpaHu oJiepKyBalli y TOJIi-
Mepu3aliiHid Qopmi, cymimaruu cramiio (hopMmy-
BaHHJ Ta CTa/IiF0 TOJIIMEpHU3aLlil BUXITHOT KOMITO3HIIIi.

ToBIIMHY TUTIBOK BHMIPIOBAIIH 33 JIOTIOMOTOIO
inaukaTopaoro topmuHoMipa TP 10-60 i3 TounicTiO
40,01 mm.

BomoBMicT KOMIO3WMIHHUX TiIpOTEIEBUX
MeMOpaH BH3HAYalld BATOBUM METOJIOM. 3pa3KHu ILTi-
BOK y BHIVISAI MPSMOKYTHHKA 15x15 MM cymmnm B
MOBITPSIHOMY TEPMOCTATI JI0 MOCTIHHOT Macy MpoTs-
roM 6 rox 3a Temmepatypu 80 °C. Ilicist mporo 3akpu-
BaIM OIOKC MPHUILTI(QOBAHOIO KPHIIKOI), OXOIOIXKY-
BaJIM J10 KIMHATHOI TeMIiepaTypH i 3saxyBaiu. [lotim
3pa3Ky MOMIIaIH B TIOCY/IMHY 3 TUCTUIBOBAHOIO BO-
JI010, BUTPUMYBQJIU NPOTATOM 24 rof Ta 3Ba)KyBalu
PIBHOBQ)KHO T1IpaTOBaHi 3pa3KH.
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BomoBMicT po3paxoByBaiu 3a GopMyIIow:
m

- ﬂx]_oo%,

r

W,

H,0

Jie M, — Maca TiJpaToBaHOro 3pa3kKa, I, M. — Maca BU-
CYILIIEHOTO 3pa3Ka, T.

I'panwuiio minHocTi (6, MITa) Ta BigHOCHE BH-
JOBKEeHHs Mmij 4ac mpopuBy (g, %) KOMMO3UIIHHUX
MeMOpaH BU3HAYAId METOJIOM MPOPUBY ILTIBKOBOTO
3pa3Ka, 3aKpilJICHOro B KUIbLENOAIOHOMY 3aTHCKaYi,
il €0 IITHPOBOTO 1HIEHTOpPA 3 BHKOPHCTAHHSIM
po3pusHoi Mamuan “Kimura” tumy 050/RT-6010 3i
IIBUKICTIO Ae(OpMyBaHHs 3paska 25 MM/XB.

I'panwuiito MitHOCTI i yac nmpopusy (6, MITa)
Ta BiIHOCHE BHJOBKCHHSI I1i]] Yac popusy (&, %) po-
3paxoByBaJv 32 popMynamu:

o 107,
e=257" ]

D

ne F — 3ycunng, 3a sikoro 3pasok pyiinyerscs, H; D —

()

- 25,

JiaMeTp OTBOPY MPUTUCKHOTO Kijblist, M; h — TOB-
IIMHA [UTiBKH, M; | — mepeMitieHss iHaeHTopa Big Mo-
MEHTY 3ITKHEHHs 31 3pa3KoM JI0 HOro MpOpHUBY, M
(puc. 1).

NN

|,

0

Puc. 1. Cxema komipxu ona susnauents Qisuko-mexaHivHux
e1acmuocmet Ni8OK MemoooM NPOPUBY:
1 — nnigka; 2 — emynxa npumuckua; 3 — npoxaaoxa
¢moponnacmosa; 4 — eavixa npumuckua; 5 — obouma,
6 — wmuposuii inoenmop

PesynbTaTn pociigxeHb
Ta iX 00roBOpeHHA
[lepenymoBoro peanizanii po3po0IeHOro METOY
OJIep>KaHHS KOMITO3HMIIIHHUX MeMOpaH Ha OCHOBI
[IBII-np-n’ EMA xomosnimepiB € BHCOKa peakiiifHa
spatHicte [IBII/TEMA KOMIO3MLINM, MOKJIMBICTB
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3MIHCHEHHS TIOJiMEpH3allii y MPUCYTHOCTI PO3YHH-
auka (H20) i3 mocsArHeHHSIM BUCOKOI OPUCTOCTI TIO-
JmiMepHOi MaTpulli. BcraHoBieHO, 110 BHCOKa peak-
wittna 3aatricTs [IBIVTEMA koMIIO3HIIi# 3yMOBIICHA
TaK 3BaHUM “‘MaTpuuHuM epekTom” [22], ockimbku
MOJICKYJII MOHOMEpa COJIbBAaTOBaHI Ha IMOJIIMEPHIM
Martputi (puc. 2), 1o Crpusie 3pOCTaHHIO IBHKOCTI
noJTiMepH3altii.

HO(CH),0 CH;
fo=0C—C

---+CHyCH CH,

Puc. 2. [lompiiinui komniexc
i3 nepenecennsam 3apsoy IBIITEMA

Posne MaTpuui y nbomy Bunazaky Bigirpae I1BII.
BinOyBaeTtbcs mpoctopoBa opienranis 'EMA B
HanpsMKy noniMepHux Janmoris [1BI, mo i1 3a6e3-
neyye CIPHUATIMBI KIHETHYHI yYMOBH pocTy. BBe-
nenns g0 cucremu [IBII/TEMA iHTepmoniMepHOro
komiuiekcy 3 ITA-6/TIBII, 6e3ymMOBHO, 3a0e3MeUnTh
piBHOMIpHUI po3noain MakpoMonekyn 11A-6 B 00’ emi
IBI/TEMA koMmIo3wuiiii Ta TOMOT€HHICTh Tifpore-
JIEBOI'O KOMIIO3HUTY.

Buxigai TEMA/TIBIT/H,O/MTIA-6/HCOOH koMm-
TIO3UIIIT XapaKTePH3YIOThCS BUCOKOIO TEKYHiCTIO, IIO
3abe3neuye X 3/aTHICTB J10 IepepoOIIsIHHS Yy hopMax
MeToJoM 3aiMBaHHS. KoMmmosuiliiiHi Tigporenesi
MeMOpaHu OEPXKyBalIX Yy MoJliMepu3aliiHid Gopmi,
odopmisiroua MOPOKHHMHA SIKOI OOMEXeHa JBOMa
TUTOCKMMU CKJITHUMH TIOBEPXHSIMHU.

Ha ocHOBI pe3ynbTatiB NONEpeIHIX TOCTIPKSHb
[25-27] nns omepskaHHS KOMIIO3HUIIHHUX MeMOpaH
Bukopuctanu cymirr [TA-6/TIBIT = 95:5 mac. %, a ta-
ko Komonimepu3aniro [EMA 3 IIBII y npucyTHoCTI
[ICK 3a puctyneneBuM pesxxumom: 50-55 °C — 2,5 rog,
75-80 °C — 2ron i 85°C — 1 rona. Ckiman BUXigHOT
KOMITO3HIIi1, 3 OrJISILy Ha 11 TexHosoriuHicTs [28, 29],
BHKOpHcTOBYBaTH B Mexkax [ EMA : (TIBIT : [TA/TIBIT) =
=80 : 20 mac. 4. Takuii Bmict [EMA 3ymoBieHui
THUM, 110 32 OIJBIIOr0 BMICTY iCTOTHO 3011bLIYETHCS
Yyac TBEPHEHHS KOMITO3UIIii, a TAKOXK 3MECHIIYEThCS
copOLiiiHa 34aTHICTh KOMOJiMEpiB. 3MEHILICHHS BMICTY
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I'EMA y BuXifHI KOMIO3UIIT CIPUYMHSIE TEXHOIIO-
ri4Hl yCKIAJHEHHSA — MiABUILIYETHCS B’SI3KICTh KOM-
TIO3HIIi1, SIKa BaYKKO JIO3YETHCS, IEaepPYEThCs, a TAKOK
YCKIIQJHIOETHCS 3allOBHEHHS O(QOPMIISIFOUOi MOPOK-
HUHY (opmu. BomHoyac BUKOpHCTAaHHS MONTIMEp-MOHO-
MepHoi kommo3suilii ckiaxy 'EMA:TIBII=80:20 mac. 4.
3abe3neyye MOPIBHAHO BHCOKI MILHICHI Ta NpPY>KHI

[TA-6  TIBII
HCOOH s> TEMA
A AY

>

Cranis 111

Cranin 1V

Crapin 11

Crapis 1

BJIACTHBOCTI 31 30€pPEKEHHSAM JIOCTaTHBO BHCOKHX
€JIACTUYHOCTI Ta BOJOBMICTY TiApOTeIliB Ha OCHOBI
IBII-np-nl EMA konomnimepis [9].

[Iporuec oxeprkaHHs rigporeIeBux MeMOpaH Ha
ocHoBi konoimepis [IBIT-np-nl’ EMA, moaudikosa-
Hux nomaminom (ITA-6/ITBII-np-nl EMA), HaBeaeHo
Ha pHc. 3.

T

— —

= el
s L) M- T
Cragis V Cragia VI Cranpia VII.  Cranisa VIII

Puc. 3. Ilpunyunosa cxema 00epicanhs KOMROIUYILIHUX 2I0PO2enesux MeMOPAH Ha OCHOBI
I1A-6/TIBII-np- nI’ EMA xononimepis. Cmaoii mexnono2iurno2o npoyecy:
| — npucomysanns pozuunie 1 i 2 onst popmysanvnoi komnoszuyii (T = 20-25 °C);
11 — o0eporcanns popmysanvroi komnosuyii (T = 20-25 °C);
111 — oo3yeanns popmyeanvroi komnosuyii' y nonimepuzayiiuny gopmy (T = 20-25 °C);
IV — nonimepuzayis (T = 50-55 °C — 2,5 200; T=75-80 °C — 2 200; T =85 °C — 1 200);
V — oxon00acennst ghopmu i3 supobom Ha nogimpi oo kimuamnoi memnepamypu (T = 20-25 °C);
VI — sumpumysanms popmu 3 eupobom y eoosniii bani (T = 20-25 °C);
VI — posmuxanus ¢popmu i udanenns memopanu;
VI - ziopamayis membpanu y oucmuabosaniii 600i (1 = 24 200) ma ciopomepmoodpodaenns (T=50 °C; =30 xs)

PosrnsiHemo cyts MeTony. Ha nepriomy erari
[MA-6 pozumnsitors y HCOOH, sika MIiCTHTBH pi3HY
KinbkicTh Boau. llicns moBHOrOo poszumHenHs [1A-6
nonaroth yactuny [IBII Ta, micns moBHOTO #0ro0 po3-
yuHeHHs, BBoAATh  EMA. B iHIII# €MKOCTI 311HCHIO-
1o1h pozunHeHHs IICK y Boai Ta nmoparoth pemuty
[IBII. ITicast onepkaHHA ABOX TOMOT'€HHUX PO3YHHIB
X peTenbHO NePEeMILTYIOTh IPOTATOM JEKIIBKOX XBH-
nuH. OTpuMaHy TOMOT€HHY KOMIIO3HIIIO PO3JIUBa-
I0Th Y Hamepen NPUroTOBICHI (GOPMH 1 moNiMepu3y-
0T y CYXO-TIOBITpSIHOMY TepMocTati. s mpose-
JIEHHS PeaKLii nmoiimMepusanii BAKOPHCTOBYIOTh TPHCTY-
neHeBuit pexxum: 50-55°C — 2,5 rox, 75-80 °C —
2ron i85 °C — 1 ron. Ilicns 3aBepiieHHs cTaii MOi-
Mepu3aii GopMHu 0XOIOKYIOTh 10 KiMHATHOI TEM-
nepaTypH, Micisd YOro MOMIMAIOTh Y BOASHY OaHIO Ha
1 ron. [licns uporo ¢popmMu pO3MHUKAIOTh 1 BUAATSIOT
roToBi Bupoou. /[y IOBHOTO BUIANEHHS MypaIuHol
KHCJIOTH OJepKaHi KOMITO3ULIHHI MeMOpaHH IPOMH-
BalOTh y NUCTHIILOBaHIM BOAI mpoTsIrom 24 romuH,
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MiCIIsl 9OTO 3IIMCHIOITH iX TiIpoTepMO0OpOOICHHS
3a tremnepatypu 50 °C npotsrom 30 XB.

Cepenl OCHOBHHX XapaKTEPHUCTHK, SKi BH3Haya-
I0Th IPUIATHICTh TOMIMEPHOI0 MaTepiady A BUTOTO-
BJICHHS MeMOpaH, — MIIHICTh, €JaCTHYHICTh Ta 3]aT-
HICTh HaOpAKATH Y PO3YMHHMKAX, 30kpeMa y Boai [30].
MIIHICTh TUTIBKOBHX T1JIPOTEICBHX 3pa3KiB XapaKTepH-
3yBaJIi Ha OCHOBIi pe3yNbTaTiB HOCTiPKEHHS 1X TPaHHUII
MminHOCTI Tix vac mpopuBy (6, Mlla), eracTHUHICTH
OIIHIOBAJIM 32 BITHOCHUM BUJIOBXCHHSM ITiJ] Yac IMpo-
puBy (g, %), a 3aaTHICTS HAOPSIKATH Y BOJI — 3a BOIOB-
mictom (W, %).

Komnozuuiitni MeMOpaHu CHHTE3yBajiM, BHKO-
pucroByroun BoaHuid po3unH [IBII/TEMA i mypariu-
HOKHCIIUI po3urH Ha ocHOBI cymimni [TA-6/TIBII 3a
criBBigHomenHs KommonenTtis: SOTEMA : (14+19)
IIBIT : (6+1)ITA-6/TIBII : 27HCOOH : (50+-100)H.0O
(mac. 4.). BcraHOBIICHO, 10 3 MMiIBHICHHSIM BMIiCTY
ITA-6 B 00’ €Mi TiIpOreIeBOro KOMIIO3UTY 3POCTAOTh
HOro MIIHICTh Ta enacTUYHiCTh (puc. 4).
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r 550

. 250
19:1

0.4 +—
14:6

155 164 173 182
[TIBILIIBILIIA-6], mac.u.

Puc. 4. Bnaug cnigsionowenns IIBIT . T1A-6/TIBIT
Ha epanuyio miynocmi (1) ma gionocrne 8udoedicenms
nio uac npopusy (2) komnozuyitinux memopan
80I'"EMA : 20(I1BII : T1A-6/I1BII) : 50H,0, mac. u.;
MM = 12103, 520,5 MM)

0.93
0.84

>

100

50 75

[H20], mac.u.

a

Jmst moganpmmx AOCTiKeHh BUOPAHO CITiBBiA-
Homrenns [IBIT : TTA-6/TIBIT = 18 : 2 mac. 4., ocki-
JbKK 3a Ounbinoro Bmicty ITA-6 y dopmyBanbHii
KOMITO3HIIi1 3pocTac ii B’A3KiCTh, 10 3HAYHO YCKIaI-
HIOE 3aIIOBHEHHS 0(hOPMIIAIOYOT MOPOKHUHH (POPMH.

3 METO0 CYMIIIIEHHS CTaail OJIepyKaHHs Tiapo-
¢inpHOrO MoONiMEPy 1 MOAANBLIOTO Horo HaOpAKaHHS
CUHTE3 MOIU(IKOBAaHMX MEeMOpaH MPOBOIUIN Y MPH-
CYTHOCTI PO3UYMHHHUKA — BOJIM, BUBYAIOUH 3AJICIKHICTD
BJIACTUBOCTEH OTPUMAHUX KOMIO3HIIIHHUX MeMOpaH
BiJl KUIBKOCTI PO3YMHHUKA Y (HOPMYBaIbHIi KOMIIO-
3uii. Y OyIb-IKOMY BHUIIaJIKy PO3BEICHHS KOMITO3H-
ii PO3YMHHUKOM TMPHU3BOAUTE JIO TOTIpIICHHS Tpa-
HUI[l MIIHOCTI MiJ 4ac HpPOPHUBY 3pa3KiB y HaOPSK-
nomy crani (puc. 5). BogHowac miBHIIEHHS BMICTY
PO3YHHHUKA B KOMITO3HIIIT CYTPOBOIXKYETHCS ITi/[BHU-
HICHHSM €JaCTHYHOCTI KOMITO3UTIB — BiJIHOCHE BHJIO-
BXKCHHS IMi]] Yac MPOPUBY 3POCTAE.

3401 329 a
3201
3001
5 280-
W 260/
240/
2201
2001

50 75 100

[H20], mac.4.
)

Puc. 5. Bnaug emicmy 600u y popmyeansvhiti Komnosuyii na epanuyio miynocmi (a) i
8IOHOCHE 6U008CeHHsL nid uac npopugy (0) KOMROZUYIIHUX MeMOPAH.
Crnao membpanu: 80OI'EMA : (181IBII : 2I1A-6/IIBIT), mac.u; MMppr= 12-10%; §=0,5 mm.

[ KOMRO3UYIUHA 2i0pocenesa MemMopana, [] ciopoeenesa memopana (I'EMATIBIT=80:20 mac. u.)

KiNbKiCTh pO3UMHHMKA Y BUX1IHIA KOMITO3HUIIIT
€ BXXJIUBUM (DaKTOPOM, 110 BU3HAYAE CTPYKTYPY Tifl-
poreneBux MaTepialliB, a caMe BIUIMBA€E Ha CTYIiHb
3MIMBaHHS MOJIMEPHOI CiTku. Beranoseno [22], o
MiABUILECHHS BMICTY BOAM y BHXIIHIH KOMMO3HLIl
CIIPUYMHSE 3POCTaHHsI MOJICKYJISIPHOI Macu (hparmenTa
JaHIora Mixk By3iamu 3uuBanHs (Mc), a omxke, Gop-
MyBaHHSI MOJIMEPHOI CITKM 3 MEHIIOI T'YyCTOTOIO
3IIMBAHHS, IO 1 € OCHOBHUM YMHHUKOM BTPATH Mill-
HOCTi. 3pOCTaHHS BiZIHOCHOTO BHJOBXEHHS 3a IPO-
PpHBY 31 301JIbIICHHIM BMIiCTy PO3UMHHUKA Y OJTIMEp-
MOHOMEPHIM KOMIIO3MLII TaKOX 3yMOBJIEHE HOro
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BIUIMBOM Ha CTPYKTYpy Komojimepy. BHacinok BBe-
JIEHHS y KOMIIO3HUIII0 PO3YMHHUKA YTBOPHOETHCS
ciTKa 31 301IBIICHUMHU PO3MipaMu (parMeHTiB JaH-
IIOTIB MIX BY3JIaMH 3ITUBAHHS 13 ITiIBUILEHOIO 3/1aT-
HicTIO 110 KoH(opManiiHuX 3MiH. Takox miaBuIeHa
TIOPUCTICTh TIOTIMEpPYy 3MEHIIYE POCTOPOBI TEper-
Konu ans KoHpopmaniitaux 3miH. Tomy, 3a mii Ha-
BaHTa)KCHHS, JTOBIII BiJPi3KH JAHIFOTIB MiXk By3JIaMH
3IIWBaHHS 3/IaTHI BHUINPSMIATUCS OLUIBIION MipoO¥O,
HIXK KOPOTKI, 1110 i CHIPHUsIE MiIBUIIICHHIO . BomHoyac,
BUKOHABIIIH TOPIBHSUIBHUN aHAi3 BIACTHBOCTEH He-
moaudikoBanux [30] Ta omeprkaHUX KOMITO3UIIHHAX
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MeMOpaH, MM BCTaHOBHJIH, 110 MOJAU(IKYBaHHS Tif-
poremiB mosiamMizioM B 06’ €Mi TIOKpamlye iXHi MillHi-
CHI BJIACTUBOCTI Ta IiIBUIIYE €IaCTUYHICTb.

Ockinbku oJiepKaHi MeMOpaHH EKCIUTyaTy-
I0ThCSL Y BOJHOMY CEPEIOBHII, Ba)KIMBO JOCIITUTH
iX 37aTHICTH O BOAOMOTJIMHAHHS, 8 TAKOX BILINB
KIJIBKOCTI PO3YMHHUKA Y BUXIJHIH KOMITO3UINi Ha
copOIiiiHI XapaKTepPUCTHKH KOMITO3HIIIHHUX TiIpore-
J7iB, MoaudikoBaHUX B 00’ eMi (puc. 6).

56

524

W, %

44/

40/

50 75

[H20], mac.u.

100

Puc. 6. Bnaus xinvkocmi 600u y popmysanvHiti
KOMRO3uyii Ha 80006Micm 2iopozenesux memopam
(MMan: 12103, 0=0,5 MM):

[ KOMRo3uyilina 2iopozenesa memopana
(80I'EMA : (18IIBII : 2I14-6/IIBII), mac.u.);

[] ciopozenesea memopana (I'EMA:TIBIT=80:20 mac. u.)

3aKOHOMIpHO, 110, 5K 1 Y BUMAAKY HeMOAH]i-
koBauux [IBII-np-nl’EMA, 3i 30inbLIeHHSM BMICTY
PO3YMHHHUKA Y BUXIOHIM KOMIO3HULII IMiABHIIYETHCS
foro BMicT B 00’€Mi KomoiimMepy, 110 BIIMBAE Ha
3pocrtaHHs M 1, BIATOBITHO, 3011bIIIEHHS COPOIiHHOT
smatHoCTi [22, 30]. OmHak BOMOBMICT KOMIIO3HIIiH-
HUX TiApOreNiB 3HaYHO MEHIIUH, MOPIBHIHO 3 HEMO-
I1(IKOBaHUMH.

BucHoBku
MeTonom cyMileHHS TPOLIECIB CUHTE3Y MOJTi-
MepHoi Marpuui Ta Moaudikauii B 00’eMi oxepxaHo
KOMITO3H1IiHI rizporeneBi MeMOpaHu Ha OCHOBI KO-
nonimepis '[EMA 3 IIBII. Po3po6nenunii meTozn 0co0-
JIMBO NPUBAOIMBUIA 3 MPAKTUYHOTO MOIJIAAY, OCKUTBKA
npoliecy nojiMepu3arii, MonudikyBanHs ta Gopmy-
BaHHS MEMOpaHH BiJOYBAIOThLCS 32 OJHY CTa/i0 B I10-
JiMepu3aliiHid GopMi, o 3a0e3rneuye MOKIUBICTh
OJIepKaHHSI TOMOTEHHOTO T1JIPOTEIEBOr0 KOMITO3UTY

3 130TPONMHUMH BIACTHBOCTSIMU.
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MonudikyBaHHS TipoTeliB Ha OCHOBI KOTOJIi-
mepis 'EMA 3 I1BII B 06’emi 3a 101IOMOroo iHTepIio-
nimeproro komiutekey ITA-6/TIBIT 3a6e3neuye 3poc-
TaHHA 1X MIMHICHAX BJIACTHBOCTEHN Ta €JaCTUYHOCTI,
MOPIBHAHO 3 HEMOJU(IKOBAaHMMHU, BOJHOYAC 3aT-
HICTh JI0 BOJOTOTIIMHAHHS MOTipIIyeThesa. Beranos-
JICHO, 10 301IBIIEHHS BMICTY PO3YMHHUKA y GopMy-
BaJIbHIH KOMITO3HLIi TPU3BOAMUTE A0 HOTipIICHHS rpa-
HUI[l MIIHOCTI MiJ 4Yac MPOPUBY Ta IIiIBUIICHHS
€TaCTUYHOCTI W BOJOBMICTY KOMITO3UI[IHHMX MEM-
OpaH.

PobGoty BuKOHaHO 3a (HiHAHCOBOI MiATPUMKH
nepx6romkeTHol Temu “JIb/Iutepmonimep”.
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N. M. Baran, O. V. Suberlyak, O. M. Grytsenko, V. S. Moravskyi
Lviv Polytechnic National University,
Department of Chemical Technology of Plastics Processing

THE PROPERTIES OF HYDROGEL MEMBRANES OBTAINED
BY MODIFICATION IN THE VOLUME

The method of the composite hydrogel membranes synthesis based on the 2-hydroxyethyl methacrylate
(HEMA) and polyvinylpyrrolidone (PVP) with simultaneous modification in the volume by the mixture of
polyamide-6 (PA-6) and PVP solution with varying the concentration of the reaction mixture in the water has
been described in this study. The influence of the water content in the reaction composition on the physical
mechanical properties and water absorption of the obtained membranes has been investigated. oplastic porous
composiesKey words: hydrogel; hybrid; modification in the volume; 2-hydroxyethyl methacrylate;

polyvinylpyrrolidone; polycaproamide.
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