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Pegepar

O6bem auruIoMHOM paboThl coctaBisieT 59 crpanun. Pabora coxepkut 28
pUCYHKOB, 6 Tabmuu. [lpym Hamucanuu IUIIIOMHON pPaOOTHI KCIOJIB30BaHO 46
JUTEPATYPHBIX UCTOYHUKOB.

KitoueBsie cioBa: HaHOGUIBTpAIUS, YIbTpapUIbTPAIHsl, KOMIO3UIIHOHHAS
MeMOpaHa, MOAM(HUKAIUS, CTPYKTypa, TPAHCIIOPTHBIE CBOMCTBA, MOJUCYIb(OH,
KapOOKCUMETUTUII-B-IIMKJIOACKCTPHH, 2-ruApOKCUIPONUI--UUKIOAEKCTPHH,
MOJIMAMHUTHBIN CJION, MeX(a3Hasl IMOTUKOHACHCAITHS.

OObeKkTamMu UCCIIEOBAHUS SBISIOTCS: YAbTpaQUIbTpallUOHHBIE MEMOPaHbI
Ha ocHoBe IIC; ynpTpadunbpTpanmonneie wMemOpanbl Ha ocHoBe [IC,
MOAM(PUIMPOBAHHBIE BOAHBIMH  pAacTBOpamMH  [-LIMKIOJEKCTPUHOB METOJIOM
bu3nueckoil ancopOUnK; KOMIO3UIMOHHBIE HAHO(PUIBTPALIMOHHBIE MEMOpAHBI C
CEJICKTUBHBIM CIIOEM Ha OCHOBE NOJIMAMHUJIA, MOJYyYEHHbIE METOJIOM MeEX(pa3zHOU
MOJINKOHJICHCALIUK; KOMIIO3UIIMOHHBIE HAHO(DWIBTPAMOHHBIE MEMOpaHbl C
IIPOMEKYTOUHBIM CJIOEM Ha OCHOBE [3-LIMKJIOJEKCTPUHOB U C CEJIEKTUBHBIM CIOEM
Ha OCHOBE MMOJMaMUA, OJTYYEHHbIE METOAOM MEK(Pa3HON MOJTUKOHIECHCAIUY.

Lenp uccienoBaHus: U3y4eHUE 3aKOHOMEPHOCTEN (POPMUPOBAHUS CIIOEB Ha
OCHOBE IMKIIOJAEKCTPUHOB Ha CBOMCTBAa TOHKOIUIEHOYHBIX KOMIIO3HIIMOHHBIX
MeMOpaH 1J11 HAHO(UIIbTPALIMH.

Hcnonb3yemble METOJIbI MCCIENOBAHMS BKIIIOYAIOT OLIEHKY CTPYKTYPhI H
CBOMCTB MeMOpaH /1j1s1 HAHO(PUIBTPALMH U YIbTpaQUIbTPALUY.

CdopmoBano u oneneno 6osiee 40 MmemOpaH. Y CTaHOBJICHO, YTO HAHECCHUE
clos U3 P-UMKIOAEKCTPUHOB CHOCOOCTBYET TMOBBILIEHUIO THUAPO(UIBLHOCTH
noBepxHOCTH Kak Y@, tak 1 H® memOpan. [Tokazano, uto hopMupoBaHue Caos u3
B-UMKIOAEKCTPUHOB BBI3BIBAET CHMKEHHUE YIEIBHOW MPOU3BOIUTEIBLHOCTH YD
MeMOpaH npu 0AHOBpeMEeHHOM MoBbIeHnn cenektusHocTd 1o [1BIT K-30 u BCA.
VYcraHoBieHO, 4YTO (OpMUpOBaHHE MPOMEKYTOYHOIO CIJIOS Ha OCHOBE [3-
LUKJIOJEKCTPUHOB MPUBOJUT K MOBBIIICHHUIO yIEIbHOM Mpou3BoauTenbHocTH HD-
MeMOpaH NpH OJHOBPEMEHHOM MOBBIIIEHUU KOA(PPUIMEHTOB 3aIep>KUBAHUS IO
MgSQ,, Na,SO4, MgCl,, Ho B 00mem cHmkaercs cenekruBHocTh mo NaCl, LiCl,
cyabanuMmeTokcudy, BuTamuHy Bip. Ilogo6pana H® wmemOpana c
npomMexyTounbiM cioeM u3 1 % TTI-B-LIJI nna pasgeneHus cmecu cojier
MgSO./LiCl, o6agaroriast onTUMaIbHBIMH TPAHCTIOPTHBIMU CBOMCTBAMH.

O6nacTei0 TPUMEHEHUS PE3yJbTATOB JUIUVIOMHOW pabOThl  SBISIOTCS
poliecchl HAHOPUIBTPALIUU U YIIbTPadUIbTPALIH.



Pa¢gepar

AG'€éM npIUIOMHANM Tpambl ckiamae 59 craponak. llpama 3msimruae 28
ManoHKay, 6 Tabmin. Ilpel HamicaHHi IbIIJIOMHAM pabOThl BBIKapbicTaHa 46
JITapaTypHBIX KPBIHIII.

KitouaBbist cioBbl: HaHa(UIbTpalbls, yIbTpadiabTpallbis, KaMIa3ilbliHas
MeMOpaHa, Maabl(iKalblsa, CTPYKTypa, TpaHCHApTHBIA YIaciiBacili, Moicyib(oH,
KapOOKCIMEThUI-B-1IBIKIa3KCTPBIH, 2-T1IpOKCIIpaIii-f-IbIKIaIIKCTPbIH,
MOJTIaMITHBI TUTACT, MibK(a3Has MoTiKaHIIHCAITBIS.

Ab6'exTami acienaBaHHs 3'AYIAIONIA: YABTPaPLIbTPAIBIAHBIL MEMOpPaHbI Ha
acHoBe [IC; ympTpadinsTparnpiiiabisi MeMOpanbl Ha acHoBe [1C, ManpidikaBaHbIs
BOAHBIMI pacTBOpami [(-IBIKIAJAKCTPbIHAY MeTaaaMm (i3iuHail  axcopOupbl;
KaMMa3iUbIAHbI HaHA(QUIBTPALBIMHBIT MEMOpaHbl 3 CEJIEKTBIYHBIM IUIACTOM Ha
acHOBE TMoJllaMidy, aTpbIMaHblsl MeTaaaMmM MDK(a3Hail  MoJiKaHAPHCAIbII;
KaMMa3iUbIAHbIS HaHA(QUIBTPALBIAHBIL MEMOpaHbl 3 MPaMEXKaBbIM IJIACTOM Ha
aCHOBE [-IBIKIAIIKCTPhIHAY 1 3 CEJEKTHIYHBIM IUIACTOM Ha aCHOBE MOJIIaMifdy,
aTpbIMaHbIs MeTagaM MiK(a3Hail MOJIKaHIPHCALbII.

Mbra nacienaBaHHs: BEIBYUIHHE 3aKaHaAMEpHacy gapmipaBaHHs claéy Ha
aCHOBE IIBIKJIQJIPKCTPhIHAY Ha YJaciiBacili TOHKAIJIEHKABBIX KaMMa3ilbIHBIX
MeMOpaH 1711 HaHa(IbTpaIbli.

Meranel nacnenaBaHHs, SKiS BBIKAPBICTOYBAIONIA, YKIIOUYAKOIb AIPHKY
CTPYKTYPBI 1 YnacuiBacusy MeMOpaH Juisi HaHapiIbTpaLbll 1 YIbTpaduIbTpaLbli.

CdapmipaBana 1 ampHeHa Oosbin 3a 40 MemOpaH. YcraHoVieHa, IITO
HAHSACEHHE IulacTa 3 [B-IBIKJIAJAKCTPhIHAY CHpPbIA€ MABBIIIPHHIO TiIpadiabHaCl
naBepxHi sk Y@, tak 1 HO memOpan. [lakazana, mto dapMipaBaHHe 1jiacra 3 3-
LBIKJIAJI3KCTPhIHAY BBIKJIIKAe 3HIKIHHE Ya3eNbHai npaaykublitHacl Y@ memOpan
npbl aqHa9acoBbIM NaBbIHHI cenekThryHacti na [IBIT K-30 i BCA. Ycranoynena,
mTo (apMmipaBaHHE NpaMekKaBara IUlacTa Ha AacHOBE [-IIBIKJIAI3KCTPhIHAY
NpBIBOJ3ING Ja MAaBBILAHHA YA3enbHail mnpaaykubiiiHacui H®-memOpan mpbl
aJIHaYacCoOBBIM TMAaBBIIIHHI KaddirpieHTay 3arpeiMiiBaHHsS ma MgSO04, NaSOs,
MgCl,, ane ¥ aryapHbIM 3HDKaeIa ceaekTeryHacib ma NaCl, LiCl. [Tagabpana H®
MeMOpaHa 3 mpamexkaBbiM miactom 1% ITI-B-LIJI ans maazeny cymeci couisty
MgSO4/LiCl, sixas Basogae anTbIMajabHBIMI TPAHCIIAPTHBIMI YIACI{IBACLISIMI.

Bo6:aciito BeIKapbICTaHHS BBIHIKAY ABITIIOMHAN Mpallbl 3'SyIISI0L1A MPALAChI
HaHa(UIbTpAaIbll 1 yIbTpaiIbTpaLlbIi.



Abstract

The volume of the thesis is 59 pages. The work contains 28 figures and 6
tables. 46 literary sources were used when writing the thesis.

Keywords: nanofiltration, ultrafiltration, composite membrane, modification,
structure, transport properties, polysulfone, carboxymethyl-p-cyclodextrin, 2-
hydroxypropyl-B-cyclodextrin, polyamide layer, interfacial polycondensation.

The objects of research are: ultrafiltration membranes based on PS;
ultrafiltration membranes based on PS modified with aqueous solutions of B-
cyclodextrins by physical adsorption; composite nanofiltration membranes with a
selective polyamide-based layer obtained by interfacial polycondensation;
composite nanofiltration membranes with an intermediate layer based on B-
cyclodextrins and with a selective polyamide-based layer, obtained by the interfacial
polycondensation method.

The purpose of the study: to study the patterns of formation of layers based
on cyclodextrins on the properties of thin-film composite membranes for
nanofiltration.

The research methods used include studying the structure and
properties of nanofiltration and ultrafiltration membranes.

More than 40 membranes have been prepared and evaluated. It was found that
the application of a layer of B-cyclodextrins enhanced the hydrophilicity of the
surface of both UF and NF membranes. It was shown that the formation of a layer
of B-cyclodextrins caused a decrease in the UF membrane flux while increasing
selectivity. It was found that the formation of an intermediate layer based on f-
cyclodextrins led to an increase in the flux of NF membranes with an increase in
coefficients for rejection MgSO,4, Na,SO4, MgCl,, but in general, selectivity for
NacCl, LiCl, sulfadimethoxine, and vitamin Bi, decreased. The NF membrane with
the intermediate layer obtained from 1 % HP-B-CD solution characterized by the
optimal performance during separation of MgSO./LiCl mixture.

The scope of application of the thesis results is the processes of nanofiltration
and ultrafiltration.



