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CTH pa3JeNICHIsI BOJOMACITHBIX dMYJbCHit Ha 6a3e macia «M-20A», crabunmsupoBanHaeix [TIAB map-
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B cBsI3M C MHTEHCHUBHBIM Pa3BUTHEM IPOMBIIII-
JICHHBIX MPOU3BOJCTB 00pa3yeTrcst OONbIIOe KOInYe-
ctBO cTouHBIX BOJ (CB), 3arps3HEHHBIX pa3IMYHbI-
Mu npumecsamu. [IpeBanupyromuii BKiIag B 3arpss-
HEHUE BOJHBIX PECYPCOB BHOCST CTOKH IPEAIPHSI-
THH HeTenepepadaThIBAIONICH, METAIITY PrHIEeCKOH,
MAITUHOCTPOUTENBHOH, HEPTEXUMUIECKOH U XUMHU-
YEeCKOU MPOMBIIIICHHOCTH.

Ocoboe MecTo B paccMaTpuBaeMoi mpobieme
sannmaroT CB, coxmepxkaiiue HedTenpoaykThl. ChlI-
past He(Th, a TAK)KE€ MHOTOUYHCIICHHBIC ITPOIYKTHI €€
epepaboOTKH, IIHMPOKO IPHMEHSICMBIC B IIPOMBIII-
JICHHOCTH ¥ B HapOJHOM XO35HCTBE B KAUECTBE TOII-
JIUBA, CMa30K, UCXOTHOIO ChIPhS I HE(TCXHUMHUE-
CKOM MPOMBIIICHHOCTH U T.J., IONaJaoT B 3HAYH-
TEJIbHBIX KOJUYECTBAX B JUBHEBEHIC TPOMBIIILICHHEIC
cTOYHbIe BOABL. [Ipy 3TOM OHM MOTYT YaCTHYHO HIIH
MOJIHOCTBIO PACTBOPITECS B BOJAE, 0OOPa3OBHIBATH
SMYJbCHH WM IUICHKY Ha BOJHOW ITOBEPXHOCTH.
Ilonagas B 00BEKTHI ruapocdepbl — B OTKPHITHIE
BOJIOEMEBI, TIOYBY, IOJ3E€MHBIC BOJOHOCHBIC TOPH-
30HTHI, — HEPTH U HEPTENPOAYKTH HAPYIIAIOT XOJI
€CTECTBCHHEIX OMOXHMHUYECKHX IPOIECCOB, BBI3LI-
Basg rubenp Giaopsl U (ayHbl BOIHBIX OOBEKTOB,
CHIDKAS IIOJOPOIUE TTOYBEI.

B mocnennee BpemMs B MHPOBOM MacITabe s
BOJIOIIOATOTOBKH U ouncTkH CB, B TOM umcie u co-
JepKamux He(PTEnpPOayKThl, HHTEHCUBHO pa3BHBa-
FOTCsI MeMOpaHHBIe MeToAbl. Kak mpaBuito, A1 yaa-
JICHHS TIPOAYKTOB MEPepabOTKH HEPTH IMPUMEHSIOT
IPOLIECCHl  YALTPAPUIBTPALIMNA C HCIOJb30BaHHEM
MeMOpaH Ha OCHOBE MOJUMEPOB Pa3IMIHOTO CTPOE-
aus [1, 2].

C uenpro ynyumenust 3p(GHEKTUBHOCTA U CeJIeK-
THBHOCTH BBIJCIICHUS ITIOJUTFOTAHTOB W3 BOJHBIX

cpen MeMOpaHbI MOJBEPraroT MOIU(PHUKAIMU, OCY-
HIeCTBIsIEMON 00paboTkoit [3]: ¢ moMOIIbI0 XUMU-
YECKHX PEarcHTOB; IJIAMEHEM; TNIa3MON; KOPOHHBIM
pas3psioM; JiazepaMu; pagualruei BBICOKUX IHEPTUM.

CeroJiHs B NPOMBIIUICHHOM MacIiTabe HIMPOKO
MIpUMEHSETCST 00paboTka MOJTUMEPHBIX MaTepHajIoB
C UCIIONB30BAaHUEM KOPOHHOTO pa3psija, B OCHOBHOM
JUISL U3MCHEHHMS MX aiIr€3MOHHBIX XapaKTepUCTHK. B
YAaCTHOCTH, JUIS MOJU(HUKAIUN MOJTUMEPHBIX MaTe-
pHangoB M3 monumponuieHa [4, 5], mommaTHIEHTE-
pedranara [6], monuBuHmiIxIOpHAa [7] M cmecei
nonumepoB [8-10]. TlokazaHo Takke, YTO KOPOH-
HBIN pa3psi BO3MOXKHO HCIIONH30BaTh I 00paboT-
KU TIOJMMEPHBIX MEeMOpaH 3 mojamdpupcyiboHa,
OPUMEHSIEMBIX JUIS  pa3/ielieHHsT BOJIOMACIISTHBIX
smynbenit [11]. ABTopamm ykassIBaeTcs, 9To oOpa-
00TKa KOPOHHBIM Pa3psioM MPUBOJUT K TruaApodu-
JM3alMM TOBEPXHOCTH M YBEIUYCHHIO CKOPOCTH
paszeneHus SMyJIbCUHU Yepe3 MeMOpaHy.

BwMmecte ¢ Tem ciieyeT OTMETUTb, Y4TO B paboTax
[4-11] npumensieTcs TepeMEHHbI KOPOHHBI pas-
psaa. B ominyme OT HEro MOCTOSHHBIN (yHHIOMSP-
HBII) KOPOHHEBIN pa3psi CIIOCOOEH He TOJIBKO MOJIH-
(GuUIUPOBaTh MOBEPXHOCTh AWUIICKTPUUYCCKHX MaTe-
pHAJIOB, HO M MPUAABATh UM JJICKTPETHBIC CBOMCTBA,
TO €CTh CHOCOOHOCTh B TCUCHHUE JTUTEIBHOTO Bpe-
MEHH COXPaHSTh MOJSAPU30BAHHOE COCTOSIHUE ITOCTE
CHATHS BHEIITHETO Bo3aeicTBus. HazBaHHOE 00CTOSI-
TENBCTBO MPHUBOJAUT K MONsApu3anuu (Mnu 3apsike-
HUIO) TUIJIEKTPUKA, KOTOPBIH MOCIIE 3TOrO CO3/aeT B
OKpY’KalollleM TPOCTPAHCTBE  KBA3UIIOCTOSHHOE
anextpuueckoe mone [12-14]. ObmmpHbIe 0bnacTu
NPUMEHEHUS] 3JICKTPETOB B PA3IUYHBIX 00JACTAX
HayKH ¥ TexHHKH [12-13] BKIOYAIOT B TOM 4YHCIIE
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¢uneTpel 1 MeMOpansl [13, 15, 16], uro o6ycmosie-
HO BIIMSIHUEM 3JIEKTPUYECKOTO MOJIsi Ha MPOTEKaHHUE
MPOLIECCOB CMAaYMBAEMOCTH, pacTBOpeHHs U Tuddy-
sun [13, 17]. TlosBiaeHne 3apsHKEHHOTO COCTOSHUS B
MPUPOJHBIX MOPUCTBIX IEOJIUTAX MPU BO3ICHCTBUU
JNEKTPUYECKUX TIONICH W paspsaoB MPUBOIUT K
YIYYIICHUIO UX aJCOPOIMOHHON CMOCOOHOCTH, YTO
MOJKET WCIOJIB30BATLCS TP OYUCTKE CTOYHBIX BOJI
MPOMBIIIICHHBIX Tpeanpustuii [18].

B CBsI31 C BBINICU3IOKEHHBIM B pab0OTe HCCIe0-
BaJIOCh BIUSHHE MapaMeTPOB MOCTOSHHOTO KOPOH-
HOTO pa3psga Ha 3P(PEKTUBHOCT M CEJICKTUBHOCTh
pasleNieHusl AMYJIbLCHI THIIA «MAcjio B BOJE» C HC-
MOJIb30BAHUEM TUIOCKUX TOJTHAKPUIOHUTPHILHBIX
(ITAH) memOpan Tomumuo# U auamerpom 0,15 u
47 MM COOTBETCTBEHHO C Pa3MEpOM OTCEKAaeMbIX
gacti 10 kJla. ITnotHocts mop — (10°-10%)/cm?,
3 PEeKTUBHBIN TUAMETpP TOp H3BUIMCTOW CTPYKTY-
pel — 200-250 M. PaccmartpuBaemble MeMOpaHEBI
MONMYYCHbI METOAOM (DOPMHPOBAHUS W3 PACTBOpA
mpomssoacTaa kommauun Millipore, Tepmanus.

Crpykrypa nmonmumepHoit nenu [TAH mnpencras-
JeHa Ha puc. 1. YMepeHHo ruapoduibHble MeMOpa-
HbI HA OCHOBE COIMOJMMEPOB aKPUJIOHUTPHIA OTIIH-
YalTCsl BBICOKON YCTOMYMBOCTBIO K JEUCTBUIO KU-
POB, HEPTEIPOTYKTOB.

~ CH> CHy CH»

\TH/ \TH/ \THN

C=N C=N C=N
Puc. 1. Ctpykrypa monexyns: [TAH.

KoponooOpaboTka MeMOpaH NIpOBOIMIIACH Clie-
OYIOIAM 00pa3oM: C MMOMOMIBI0 T€HepaTopa BBICO-
KOTO HAampsDKEHHsT Ha KOPOHUPYIOIIUH 3IEKTPOX
nonaBanock Hampspkenue U,,, = 5, 10 wmm 15 kB
oTpUIaTEIbHON noJsipHOCTH. [lo McTeueHun Bpeme-
HU TOJSIPU3ALNHA T,,, = 30, 60 mnmm 90 ¢ renepatop
BBIKJIFOYAJICsI, 00pa3ubl CHUMAJHCh, ONpPEACISUINCE
UX DJIEKTPETHBIC XapaKTePHUCTHKH (MOTEHIMAT T0-
BepxHOCTU V,, B; HanpspkeHHOCTH 3JIEKTPUYECKOTO
nons E, B/m; sddextuBHas mioTHOCTH 3apsia
G, MKKII/M?) ¢ TOMOIIBIO H3MEPHTENS TAPaMETPOB
anexTpudeckoro mois Mapku UIIDII-1, u mocite onn
Cpa3zy ke MOMEIIAINCH B SKCIIEPUMEHTABHYIO MEM-
OpaHHyI0 ycTtaHOBKY. Bpems ot 3apsanku [TAH mem-
OpaH KOpOHOW 10 Havdana (GUIBTPAUA HE TIPEBHI-
I1aJI0 OJTHOTO Yaca.

UccnenoBanuss moOKazand, UYTO CTaOWIBHOCTD
anekTpeTHoro coctosHus [TAH memOpan Hu3Ka, 9TO
BITOJIHE JIOTHYHO. Ha3zBaHHOE 00CTOATENHCTBO 00B-
SICHSIETCSL TEM, UTO 3JIEKTPETUPOBAHUE TIOIUMEPOB B
KOPOHHOM pa3psifie UMEET MECTO 32 CUET WHXKEKIIUU
HOCHTEJEH 3apsiioB B 00BEM AMIICKTPUKA U yIep-
JKaHUS X Ha SHEPTETHUECKUX JIOBYIIKAX Pa3IMIHOM
mpupoikl. B mporiecce nenospru3anuy IpoOUCXOIsT
MEPEHOC 3apsga K MOBEPXHOCTH IONHMEpa W €ro

penakcanusi, ONpeAeNsIONINecs YIeNbHBIM 00BeM-
HBIM DJIEKTPUYECKUM CONPOTHUBIICHUEM MaTepuaa,
koTopoe y nojsipHoro ITAH Ha 3-4 mopsinka HuxKe,
4YeM Y HEMOJISIPHBIX MOJIMMEpOoB. BrIcTphIil cran 3a-
psiza SIEKTPETOB Ha OCHOBE MOJSIPHBIX IOJMMEPOB
U3BECTCH U HaOmronancs panee [12, 19]. Dnekrper-
HbI€ XapaKTepucTUKu npaxktudecku Bcex [IAH mem-
OpaH gyepe3 Jac mociie KOPpOHOOOPaOOTKHM COCTaBJIs-
fot: V, = 3,3 B, E = 3,7 B/m, 0,3, = 0,003 MmxKi/m2,

B kauecTBe paznensieMoil cpeibl UCTIOIh30BATACH
BOJIOMACIISHASl OMYJBCHS CIEQYIOIIEr0 COCTaBa!
Macio WHAycTpuanbHoe Mmapku «M-20A» — 20%,
[NAB mapku «Kocunranon-242» — 2%, muctwmim-
poBanHas Boga — 78%. [lomydeHHas sMybCHs UMe-
€T MOHOJIMCIIEPCHBIN XapakTep, Hauboiblee KOJu-
4ecTBO uactull sMmynbcun (42%) uMmerT pasmep
179 um (ompeencHO Ha aHATU3aTOPE HAHOYACTHI]
mapku «Malvern Zetasizer-Nano ZS»).

Koncrpykiust MeMOpaHHOTO MOJYJIsI TPE/ICTaB-
JsieT coOO¥ TONBIN IMIIMHIP C BHYTPEHHUM O0BE-
MoM 200 M1, CHM3y KOTOPOTO 3aKPEIUIIeTCs Ha TO-
cTaBKe MeMOpaHa, a CBEepXy IOAAETCSl CHKATHIH BO3-
IyX, HarHeTaeMbId KOMIIPECCOPOM U CO3JArOIIUi
3aJJaHHOE 3HAYCHUE AABJICHUS. DMYyJbcusi 00BEMOM
50 mu 3anuBanach B pabouyr0 €MKOCTH IWJIMHIPA,
NP 3TOM OJHOBPEMEHHO BKIIOYAIOCh MarHUTHOE
MepeMeIInBaolllee yCTporucTBo. B pe3ynbTaTe uero
Ha TOBEPXHOCTH MEMOpaHbl 0Opa30BBIBAJICS TaH-
TeHIIHATBHEIN TTOoTOK «Cross-flow» ¢ rensro mpemor-
BpallleHUs] SBJICHUS KOHIIEHTPAIMOHHOM MOJsApr3a-
. C TIOMOLIBIO CHCTEMBI KpeIUIeHWH, YIUIOTHe-
HUA W 32)KMMOB MEMOpaHHBIH MOAYJb T'€pPMETH3U-
poBaiicsi. B mpoBeseHHBIX SKCIIEPUMEHTaX YCTaHaB-
nuBanock Aapnenue, paBHoe 202,65 klla, panee
OIIpeIEIEHHOE DKCIIEPUMEHTATBHEIM ITyTéM [21].

CeneKTUBHOCTD pa3fefieHHs] MOJMYYSHHOW BOMO-
MAacCJISTHOM 3MYJIbCHU KOPOHOOOPaOOTaHHBIMH MEM-
OpaHamMH oOIpenesuiach M0 W3MEHEHWIO 3HAYeHUH
MOKa3aTelisi XUMHYECKOTO TIOTPEOICHUsT KUCIOPOaa
(XTIK) mo m mocne mporecca pa3aeieH s IMYJIbCHH,
M3MEpSAEeMbIX Ha aBTOMATHYECKOM THUTPAaTOpE MapKu
«T70» pupmer Mettler Toledo. I'paduku n3meHeHus
MIPOU3BOJAUTEILHOCTH MeMOpaH, 00pabOTaHHBIX B
MoJjie KOPOHHOTO paspsifia TPH Pa3IHMYHBIX BPEMEHH
00paboOTKHN W HaNpsHKEHUH Ha 3JIEKTPOAE, B 3aBUCH-
MOCTH OT BPEMEHHU TMPOXOKIACHHUS Pa3AeIIeMOro
MOTOKA IPUBE/ICHBI Ha PHC. 2.

Kak mokazano Ha puc. 2, Ha TepBOHAYAIBHOM
aTare mpolecca pa3AeieHus] SMYIbCUU TPOUCXOJUT
YBEIMUYEHHE PaccMaTpUBaeMOro TMapaMeTpa BCIeH-
CTBHE IMPOXOXKACHUS (QUIbTpaTa 4yepe3 CBOOOIHBIH
00BEM mop MeMOpanbl. Kpome Toro, BBISIBIEHO yBe-
JUYEeHUE TPOU3BOAUTEIBHOCTH KOPOHOOOpaOOTaH-
HBIX MeMOpaH, 9TO, 10 BCEH BHUINMOCTH, CBSI3aHO C
rHApOQHIM3aKedl MOBEPXHOCTH IMOCIEIHUX, a He
WX DJEKTPETHBIM COCTOSHHEM, Ha YTO KOCBEHHO
YKa3bIBaIOT HU3KHUE 3HaueHus V,, E u 6,4 ncxoquoro
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TIpOU3BBOIHTENLHOCT,
AMPA(MP U aTM)

HeoGpaboranHas memOpaHa
—a— 7, =30 cex
—— T, — 60 cex
—— T, — 20 CeK

Bpems mpornecca, MUH

[TpOM3BO/IHTENLHOC TS,
MY/ (MU -aT™)

(a)

HeoOpaboTanHas memOpaHa

—a—1 =230cek
noJa

=60 cex

o 90 cex

Bpewms nporecca, MIH

(©)

[TpOH3BOAHTENLHOCT,
AMP/(MY - T™)

——Heo6paboTannas MmemGpaHa
—=— 1 =30cexk
1o

—8— 1 =60cek
110J1

——
T

T10.

L= 90 cex

Bpemsa mporecca, MAH

(8)

Puc. 2. TIpousBoautensHOCTh paszaeneHus smyiabcuu [TAH memOpanamu ¢ mMaccoit oTcekaembix yactun 10 x/la, o6paboTaHHEIMU

KOpOHHBIM paspsimom mipu U, kB: (a) — 5; (6) — 10; () — 15.

A MOIUGHUITIPOBAHHBIX (HIBTPOIIEMEHTOB, TTPUBE-
JIeHHbIEe paHee. JlanbpHeilllee CHUKEHUE paccMaTpu-
BaeMOro IapaMeTpa [0 PaBHO3HAYHBIX 3HAYECHUI
UL ACXOMHONM W MOomu(UIMpOBaHHONH MeMmOpaH
00YCIIOBJIEHO OOJIBIINM BIIMSIHUEM KOHIIEHTPAIHOH-
HOM MOJNSPU3aIMK Macjia Ha IOBEPXHOCTH (PUIBTpO-
JJIEMEHTOB IO CPaBHEHHIO C IPPEKTOM KOPOHOOO-
pabotku. Ilocnmemyromas dKcIuTyaTamus MeMOpaH
BO3MO)KHA I1OCJIE IPOBEICHUS pereHepauu.
3nauenns nokazarens XIIK ¢unprparoB smyns-
CHH TIPUBEICHBI B Ta0J. 1, M3 KOTOPHIX CIIETYET, U4TO
kopoHooOpaboTka [IAH mMemOpan ¢ maccoil oTceka-
embix dactull 10 x/la crmocoOCTBYyeT CHIIKEHHIO pac-

CMAaTpUBAEMOT'0 TTapaMeTpa B CPAaBHEHUH C TAKOBBIM
MoKasareyieM, MOJYYCHHBIM ¢ IPUMEHEHUEM UCXO/I-
HOW MEeMOpaHBbI.

[TpoBeneHHBIMH M3MEPEHUSMHU OIIPEIETIECHO, UTO
HauOoJblliee 3HAYCHHWE pPacCMaTpPHBAEMOrO Mapa-
metpa (4040 Mr O,/1M>) IOTYYEHO ¢ HCTIOIb30BAHM-
eM MeMOpaHbl, MOABEPrHyTOW 00pabOoTKe KOPOH-
HBIM paspsiaom mpu U,,, = 10 kB B Teuenue 60 c.
MeMmb6pana, o6paboTaHHass KOPOHHBIM pa3psaoM
mpu U,,, = 10 kB B Teuenue 30 c, cmocoOcTBOBaNa
camomy Hm3komy 3HadeHwmio XIIK dumibrpara
(1190 Mr Ou/mm®). CeleKTHBHOCTD pa3IeNeHHs BO-
JOMACIITHOH 3MYJIbCUU MpPU HMCMOJIB30BAHUHM ITOU
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Tadanua 1. 3navenus XIIK ¢unbTparoB, MONYyYEHHBIX NPH Pa3lielieHUH 3MYJIbCHH KOpoHooOpaboranusiMu [TAH

MeMOpaHaMu ¢ Maccoi oTcekaeMbix yactui 10 k/la

3uauenns XIIK, mr Oy/nm®
HamnpsbkeHre Ha KOPOHUPYIOIIEM
smextposie Uy, KB Bpemst 00paboTKH T, C
30 60 90
5 1850 4040 1400
10 1190 3830 2720
15 1280 1620 1430
DunbTpaT UCXOJHOM IMYIIBCHU 1900
Vcxoanas aMyJsibeust 166550

Tadanua 2. 3nauenus XIIK KOHUEHTPATOB, MONYYSHHBIX TpH pasaeieHuu smynbcun [TAH memOpanamu ¢ maccoit
orcekaembix dactul 10 k/{a, 00pabOTaHHBIMU KOPOHHBIM pa3psaoM

3nauenus XITK, mr Oy/nm®
HanpsbkeHre Ha KOPOHHUPYIOIIEM 3JICKTPOIe
U,,, kB Bpemst 00pabOTKH Ty, C
' 30 60 90
5 259400 257960 259500
10 259780 258080 258700
15 259700 259320 259430
@DunbTpaT UCXOJHOM IMYIIBCHU 259200
OMynbcust 166550

A =59,8°

(a)

MeMOpansbl cocraBuia 99,0%, wucxomgHoit MemOpa-
Hbl — 98,0%); 3HaYeHUs MOyYeHBI IPU OTHOCHTEh-
HOW TMOTPEIIHOCTH 3HadyeHus mnokazarens XIIK —
0,78%.

Amnanu3z 3Hauenuii XI1K, npuBeneHHbIx B Ta0II. 1,
HE BBIIBWJI YETKHX KOPPENAINHH, XOTS OTMEUYEHO,
4YTO HauOOJIbIlIee 3HAUCHHUE HA3BAHHOTO MapameTpa
OoTMEYaeTcs y (PHILTPOIEMEHTOB, 00paOOTaHHBIX B
T10JIe KOPOHHOTO paspsiaa B TeueHue 60 cek.

KoponooOpabotannass MeMOpaHa CEJICKTHBHO
MPOITYCKaeT MOJIEKYJIbI BOABI, OTTAIKHUBAS HEMOJSP-
HBIE MOJICKYJIBI YTIIE€BOJIOPOIOB, BXOIAIINX B COCTAB
Macjia, OT TIOBEPXHOCTH, CITOCOOCTBYSI 00pa30BaHHIO
BBICOKOKOHIICHTPUPOBAHHO#N 3Mynbcuu (Tabm. 2).
Tem ne menee 3Hauenust XIIK y xoHmeHTpaTos, mo-
JYy4EHHBIX B pe3yJbTaTe paselieHusT MeMOpaHBI,
MIPaKTHYECKH UACHTUYHEI.

IIpeanonaranock, 4TO KOPOHHPOBAaHUE B BO3-
OyITHOW cpene TMpHBeNeT K O0pa3oBaHUIO Ha
nmoBepxHOCTH IIAH dunprposmeMenTa KUCIOPOI-
cofepyKamux Tpynn (KapOOHMIIbHBIE, CIIHPTOBEIE,

. A =481°

(©)
Puc. 3. Mukpodororpaduu xamenb AACTHUTUPOBAHHON BOABI HA MIOBEPXHOCTIX MeMOpaH: (a) — ucxoaHoii; (0) — MoauduipoBan-
HOM.

NEepPEeKHUCHBIC, TPOCTBHIE W CIOXHBIE J(UpPHBIE),
oOpasyromuxcss B pe3yibTaTe BO3ACHCTBHSA YCKO-
PCHHBIX HOHOB C MOJIGKYJIaMH TOJIUMEpa, U3
KOTOPOTO M3roTOBJIeHa MeMOpaHa. JlaHHOe 00CTOsI-
TELCTBO OTMEUYCHO B psine paboT M Jaxe Ipu
KOPOHUpPOBaHHU B cpene asora [8]. OmHako uccre-
JIOBaHHUS MMOBEPXHOCTH MEMOpaH C MCIOIb30BaHUEM
HK-cnekTpocKOMu METO0M MHOTOKPATHOTO Hapy-
HIEHHOTO  TMOJHOTO  BHYTPEHHETO  OTpPaKCHHUS
(MHIIBO) ¢ Busyanu3anueil ucciemxyeMoi o0macTu
obpasua B jamamasoxe miuH BoxH 400-4000 cm™
MOKa3ank MONHYIo (Ha YpOBHE OINMOKH SKCIEepH-
MEHTA) HICHTHYHOCTh CIIEKTPOB HCXOIHOTO U
KOpOHOOOpaboTaHHOro oOpasioB. [lo Bceit BuaM-
MOCTH, JUIi BO3HHKHOBEHHMS Ha3BaHHBIX paHee
TPyNI  HEoOXOAMMbI 0ojiee JTUTEIbHOE BpeMs
BO3JICHCTBHS KOPOHHOTO pas3psja M MOBBIIICHHOE
HANpPsHKEHUE MOJSIPU3AIHH.

Kak cienyer u3 dororpaduii (puc. 3), cMaunBa-
€MOCTb Kaluledl JNHUCTWITMPOBAHHOM BOJBI MOBEPX-
HOCTH HCXOAHOH (puc.4a) U KopoHOOOpaboTaH-
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Puc. 4. U306paxenus noBepxHoctH (a, 6) ¢ COOTBETCTBYOLIMMU rpadUKaMu paclpeielieH s BEICTYIIOB Ha MOBEPXHOCTH MEMOPAHBI
(B, r) TTAH membpan: (a), (B) — ucxoanas mem6pana; (6), (r) — koponoo6pabdoranuast npu U,,,, = 10 kB u 1,,,, = 30 c.

HOM MeMOpaH (puc. 40), a Tak)Ke COOTBETCTBYIOIIHE
3HAYEHUs] KPAeBOI0 yIjla CMauuBaHUs, TOTy4YEHHbIE
METOAOM PACTEKAIOIIEHCA KaIlld ¢ MOMOIIBIO amia-
pata «Kruss DSA 20E» npu 20°C paznuuarorcsa. B
pe3yabTaTte KopoHooopadotku [TAH mMeMOpans! npu
U,.o. = 10 kB B Teuenne 30 ¢ mpoucXoaUT CHUKCHHE
paccmarpuBaemoro napametpa ¢ 59,8 mo 48,1°, uto
MIOJTBEP)KJAeT KAaueCTBEHHOE BO3JEHCTBHE KOPOH-
HOTO paspsiia Ha moBepxHocTh [TAH ¢unbrposne-
MEHTa.

Crnenyer OTMETUTh, YTO KOpOHHas 0OpaboTKa
U3MEHSET HE TOJBKO IJEKTPETHBIE XapaKTEPUCTHKH
MeMOpaHbl, HO U CTPYKTYpPY MOBEPXHOCTH TOCHEA-
Heil (puc. 4). AHamu3 n300paXKeHUM, MPEACTaBIICH-
HBIX HA PUCYHKE, MOKa3bIBACT M3MCHEHHE TOBEpPX-
HOCTHOHM CTPYKTYpbl MOAW(HUIMPOBAHHOH MeMOpa-
uel (puc. 30) 1Mo cpaBHEHHUIO ¢ ucxoxuoi (puc. 3a),
YTO TIOATBEPKAAETCS M3MEHEHHEM MOBEPXHOCTH H
Tororpaduu MOCIEAHUX, HOITYYECHHBIX HA CKaHHUPY-
IOIIEM 30HJIOBOM 3JIEKTPOHHOM MHKPOCKOIIE MapKH
«MultiMode V» ¢upmsr VEECO.

[MpuBeneHHble Ha pHc. 4B, TUCTOTPAMMBI IIPE-
CTaBISIIOT co00M rpaduK pacnpeaeieHus] BEICTYIIOB
Ha TIOBEPXHOCTH MeMOpaHbl, B KOTOPOM IO TOpH-
30HTAJIBHOM OCH PACIOJIOKEHbl 3HAYEHHUs BBICOT
BBICTYNIOB B HM, a 10 BEPTUKAIU — OTHOCHUTEIBHOE
YHCJIO C JaHHBIM 3HAUY€HHEM BBICOTHI. B pesyibrate
BO3ACHCTBHA KOPOHHOTO pas3psalga IMPOUCXOIUT
CHIDKEHUE KaK KOJIMYECTBa, TaK U BBICOTHI OYTOPKOB

Ha mosepxHocTH [TAH ¢unbrposnementoB. Hau-
OoJpIliee KOJMYECTBO BBHICTYIIOB Ha ITOBEPXHOCTH
HEeMOTUGHUITPOBAaHHON MeMOpaHBI WMEET BBICOTY
42 HM, B TO BpeMs Kak HamOOJblIee KOJIMYECTBO
BBICTYIIOB Ha TIOBEPXHOCTH MOIU(PHUIIMPOBAHHBIX
I[TAH wmemOpan ¢ Maccoil OTCEKaeMBIX YaCTHI
10 x/la, 0OpabOTaHHBIX MPHU COOTBETCTBYIOIIUX pe-
JKuMax, UMerT BbIcoTy 10 HM.

VYkazaHHOE 00CTOATENBECTBO MOXKHO OOBSICHUTD
co cieAyrmux no3unuil. M3BectHo, 4To mpu aeu-
CTBUM KOPOHHOTO pa3psma oOpasyercs O30H
[12, 14]. DTOT MATKHiA pa3pyIIAONINi areHT s
psiaa KapOOHOBBIX MOJUMEPOB YACTO MPUMEHSIOT
JUISL TPAaBJICHUS IOBEPXHOCTH MOJIMMEPHBIX W3
Ipu KOMHATHOUM Temmeparype. Ero melictBue ocHo-
BaHO Ha JECTPYKIHUU KPUCTAJUIUTOB IMOJIMMEPA, TIPU
3TOM IPOAYKTAMHU PEaKIUH SBIAIOTCA TJIABHBIM 00-
pazom aukapOoHOBBIe KucoTh [20].
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Takum obOpasoM, mokazaHo, uro odbpadorka [TAH
MeMOpaH B TOJIe TIOCTOSIHHOTO KOPOHHOTO pa3psiaa
BBI3BIBACT TMOBBIIICHHE MPOU3BOIUTEIBHOCTH B Te-
yeane 40 MHHYT mpoliecca pasaelieHHs, CIoco0-
CTBYS TPOXOXKICHUIO OOJbIIEro 00béMa (QuIbTpaTa
C MCHBIIINM COJIep KaHueM MacisHoU (a3el. JlaHHoe
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MEHEHHHU SJICKTPETHBIX XapPaKTePUCTHK (PUIBTPO-
a1eMeHTa. BBIsICHEHO, 9T0 KOpoHOOOpaboTKa m3Me-
HSIET CTPYKTYpY MOBEpPXHOCTH MeMOpaH Onaromaps
TPaBJICHUIO MTOBEPXHOCTH ITIOJIMMEpPA 030HOM, 00pa-
3YIOIIMMCSI IIPH KOPOHHOM paspsizie.
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Summary

Carried processing polyacrylonitrile membranes with
cut off by the particle size of 10 kDa in the DC corona
discharge to increase the productivity and efficiency of
the separation of water-oil emulsions based on oil
«I-20A» stabilized surfactant brand «Kosintanol-242». It
has been shown that exposure to a corona discharge pro-
motes the hydrophilization of the membrane and the sur-
face smoothing filter elements. The parameters of corona
charge at which the maximum values of productivity and
selectivity of membranes.

Keywords: polyacrylonitrile membrane, corona dis-
charge, treatment, water emulsion, the separation effi-
ciency.



