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IIpmnmo'qHaJI nOJJHMepl'l3aIJ;RH pa3H006pa3HHX MOHOMepoB H8 ITOJmMepma: 

BOJIOKHax H llJI9HKaX lmJIJleTCH nepCneKTlUlHliM MeTO,nOM nOJlY'leImll KOIm03l!:

IJ;HOHHHX MaTepHaJIOB C sapaaee onpe;u;eJIeHHliMH CBOitCTBaMR. B JlHTepaType 

IDHPOKO npe,nCT8BJI9HH pe3YJIl>TaTH HCCJIe,noBaHll:H no MO,ItH<PJnn!pOBBEml 

CBO:i!:CTB BOJIOiO,HHX nOJIHMepHbIX MaTepHaJIOB - upH,lUlHHe CiOC06HOCTH R 

oxpanasaaan I, YJIY'DD91DJe aHTRCTaTil'IeCKRX CBO!tCTB 12 , ~elme 
sonocoponaoaaoa €MKOCTR H llpH6JImlteli\!le I!!cKycCTBeHHHX OOJImH no ClTOtlj 

noxasarean K eCTeCTBeHHHM MaTep:ilaJUlM, HanpI!!M9p L'IoIIKY ':'1. B OTHOCle

Him nOJmMepFWX MeHoK HCCJIe,noBBHRil no ITpmlKB01JHOH nOJIlDolSpli!3art1!!l! aa

np8.BJIeHH HI:\ Mo~oBaHHe roc 06paTHOOCMOTlfqeCKHX :iI ,lJlIaJIl!I3HHX 

CBOlkTB 14/. 
B JlB)60M c.rryqae H8 nporexaaae nponecca npmllmO'tIHoit no•.'IlDIepil38ll)[i! 

OKa3HBaeT BJmJnm9 He TOJIl>KO npapozta npJmRBaeMOrO nOJIllMepa ll: ero pac

npe,neJIeHHe no nOBepXHOCT:iI H o6'heMy MaTpKUY. HO B O;D:HOpo,D;HOQ Tl> casor-o 

IIOJrnMepa-MaTpRIJ;H. IIo,n O.n;HOP0,lOlOCTl>1l nOJmMepan0,lij)83yYeBB.8TCR BaU"U8 

Ha ero nOBepXHocTH H B 06~eMe nyCTOT, RallKJIJIffpOB II ~yrHX 06pasoBa

HH:i!:. OHH B TOM EJm: BHOM KOmftIeCTBe 06pa3YJOTCi B JID<l01ol nOJImleps K TaX 

HJIH HHa~e OKa3HBamT BJIRRHHe Ha ero cBo:i!:cTBa 51. O,D;HaKO yqeT 3TOcO 

BJIRffHRff He Bcer~ B03MoxeH B CRR3H C OTCYTCTBiei BB1O~ 06 OTHo

CHT€JIl>HOM 06'b9M9 nop, BX <Ix>PMe B nOB8p::moCTR 6 • B CBH3lI C 8TiD1 

np9,ltC'r8BJ1l!JlOClo BK'1'9peCHlDl paCCMoTP8Tl> sonpoc ° BJIlIJnDDI IIop:l!croA 
cTpYKTypu sa nporrecc npRBlIBO'qHOit II01lRMep.3aIJ;1UI, npoTElRaJl!lID'l H8 MaTpB

ue C aapaaee H3BeCTHHMH ,nI!!BMeTpaMH nop, ECTecTBeHHo oU,D;an, ~TO Ha

H60JIee npocrca H ~06HO:i!: J1)IH. HCCJI9,nOBBIfiL'l (pOPMOH nop 6YlI:iT IJ;H..'II!!ml;PH 

onpeneaeuaoro ,D;HBM9Tpa, xao~eCKH pacnpeneaeasae no o6'bet.'Y 

nOJrnMepHoil UJIeHKR. B Ka'l9CTBe TaKOR MaTpHIJ;a I!!CnOJIl>30BBJIHCI:> JUJ;epElie 

u9M6paHH, H3rOTOBJIeHHH9 Ha OCHOBe nOJIli!8TRJIeHTSpSWTaJIaTHo:il: (r~caRO

soa) IIJIeHKl'l. 
3JleKTpOHHM MHKPOCKOIIIDI nmpOKO IIpIDdeWleTM .D;JIf.I BCMe,nOBamL'i 

CTpYKTYPH nOJmMepa. Ilpocaasaaermaa 3JIeKTpOHHaR MHKpOCROIllL'! l!CTIOJIl>ay



{a) 

(6) 
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(B) 

PEe. I. Mwq>oqx:>rorpaqiHH Ilffi'cl)....MeM6prum e .~La=I0-6 M (a);. 

. ~ np:HB:HTOH M8M6paHH (Q=38%Maee), IIOJIY'ISHHOH Ha OeHOB8 

M8M6pallli e .~La=I0-6 M (6); np:HBHTOH MSM~aHH (Q=I0,8%Maee), 

IIOJIY'ISHHOH Ha OeHOB9 M8M6paHH e .!La=IO- M (B). 

PEe. 2. CxoJI np:HBHTOH MeM6paHH (Q=38%Maee), o6pa6oTaHHOH 
B I H paeTBOpe 8,II;KOrO HaTPa B T8lJ8HH8 7200 e· .• 
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· eTCH npe~eCTBeHHO l!.1I.JI HS~eHHH H~'exyJIJipHOI CTJlYKTYPH IIO~e-

poB, xapaxTepa ynaxOBEH MaRpoMO~exy~ • CKBHHpYDIIM MeKTpOHHM 

MHKpOCKOIIHH (CaM) HCno.m,syeTCH B OCHOBHOM l!.1I.JI HC~e,ItOBaHHH IIOpHCTOI 

CTJlYKTYPH H pe.m,e<Jla IIOJmMepOB a Talt!te pa3JIH'ml:lX BKJ.11l119HHI cy6r.mxpOH

HI:lX pasMepoB. Tax, B pa6oTe 7~/ MeTO~OM C3M liiCMe~o~c:& CTJ>YKTYPa 

~epHI:lX ~TpOB, n~eHHHX Ha OCHOBe IIO~STIL~9HT9p9~TM8Ta H cono

~epa a~eaa c TeTp~TOpa~eaoM. 

B aac~eit pa60Te 6Wia IIOCTaM9Ha II;~ HCM9,ItOBaT:& M9TO,lt0M C3M 

CTJlYKTYPY KOMIIOSHD;HOHHOro MaT9pHMa, IIOJJY~9MOrO B pesyJibTaTe npHBB

B01DIOK IIOJmM9pH3anKH CTMpO~ Ha IIOpHCTOI MaTpHD;e. 

MeTOJiij HOCJieJIQMW 

B pa6oTe HCIIOJibSOBBHH 3!1epHI:le M9M6paHI:l TOJIIIIHHOI ro-5 M C ,ItMaM9T

pOM IIOp ITO IIySI:lp:&RY (.IJ;a) 10- H IQ-6 M, H3rOTO~HHI:l9 1!!3 II~S~eH
Tepe~TMaTa (II~) lii nODSTM9HTepe~aMTa 0 npl!!BBTHM UO~CTMpO~M 

(IIC). IIapaM9TpH M9M6paa npHBe~eH!l B Ta6DD;e. 

CKOJJH nOJzy1mliH IIOCJie OXJl8lr,'lt9HMH MeM6paH ~0 TeMU9p8'1'1.PH ZJrJti(OrO 

asoTa. KoaTpaCTHpOBaHl!!e o6pasn;oB npHBHTHX ueM6paa oc~ec~ nyTeM 

· o6pa60TKH HX paCTBOpOM rH.ztpOOKHCH HaTplilll: pa3JllNIIOI EOHD;9HTpan;IIH ED 

XpDMOBOI CMeC:&m. ilOCJI9,ItBIIIl roTO~ CM9JDeHH9M IQ-6.(3 HaCHIJI9HROrO 

paCTBOpa 6.HXpOMaTa HaTplilll: H 6.I0-6 tot' KOHD;9HTpHpOBaHHOI cepHOI El!!c

~OTH (MOTHOCT:& 1824 xr/.{3). lloCJie o6pa60TKH B 'xoaTpaCTHpYJ)IIIHX pacT-

BOpax OOpaSD;H npo~ B ,ItMC~OBaHHOI BO~e B Te~9HH9 600 C' • 

Ml!!xpocxo~ecxoe HcCJie~oBaa:ze o6pasn;oB npoBO~ HB. CKBHHpYJIIII9M 

a~eKTpOHROM r.mxpocxone JSM-840. Bo Hs6eEaHlle aaxoiiJleHlilll: sa~ HB. 

UOB9pXHOCT:& 06pasD;OB H~ ~~ 3~0Ta TOJIIIIIIHOI OKOJIO 2.10-8 M. 

PesyATa'fH :u g o6cmew 

H8. plllc.I~) npHB9,It9Hii MHKpoqoTOrpaibu ~CaHOBHX H npHBH'l'HX M8M6-

paa. Ha.!tnOH IIOB9pXHOCTH M9M6paa E OCH 8~9KTpoHHOro IIy'qEa 45° • ~ 
II~MeM6paHI:l xapaxTepaa ILIIOCKM noBepxaocT:&. IIpl!!BBTHe ueM6paHH xax 

C .ltRaM9TpOM UOp I0-6 M, TaR H ro-7 M OT~TCH X~CTOI, :mmyRJJ:OI 

noBepxaocT:&m B ueKUopoBOM npocTpaacTBe. BHcoTa BHUYKnOCTel yBe~

BaeTCH uo uepe y,Jt8JI9Hlilll: OT 6JIDatbma uop. Hall6o~ee HHTeHCHBHO, no

Bl'J.ltRMOMY, npl!!BBTOI noDMep o6pasyeTCH B npoMeliJTKBX M9~ IIOpBIIH, 

a no uepe npH6JIDeHlilll: x ycT:&m nops cxopocT:& nOXHMep•aan;:rm cHHKaeTCH. 

06 STOM CBH,lt9T9JibCTBY9T TBD9 CEO~ MeM6paHH, npliiB9~ei!HHA Ha p:a:c. 2. 

Y BXO~a B nopy He o6pasyeTCH meiKH, oHB. coxpaHHeT ~~ecxym 

~)nnxaa ~epTH Ha MHRpoqoTorp~ COOTB9TCTBYST I MKM. 
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!lJoPMY MlJt9 npH CTOJib Bl:lCOKOM OTHOCHTeJI:&HOM CO,IteplltaHHH IIC (38% Mace). 

KpoMe Toro, YMeH:&meHHe .ItRaMeTpa rrop H poeT TOJIIIIHH!l MeM6paH!l B npon;ec

ce IIORHMepHSanKH CTHpO~ xapaxTepHSfDTCH HeCOIIOCTaBKMHMH ~aMH 

(eM. Ta6JIHI:ij'). Tax, l!.1I.H. MeM6paH!l, npHBe.zteHHOit aa p:Hc.2, TOJllllHHa YBe

JIH'Tm.liac:o Ha 4,5.IO.:..S M, a .ItRaM9Tp IIOp npH STOM YM9H:&IIIHJICH Ha 5.10-B M, 

IIpH aaan:Hse .ztaHH!lX Ta6AHUH HHTepecHo npoc~e,ItHT:& sa HSMeHeHHeM 

OTHOCHT~HOR rasOnpOHHD;aeMOCTH B SaBHCHMOCTH OT ,ItHaM9Tp8 nop HCXO,It

HOR II~-MeM6paH!l. ~ o6pasn;a ~ 3 sHa~eHHR rro cHHllteHHD rasonpoHHn;ae

MOCTH B pesy.m,TaTe npHBKBKH IIC, Onpe,IteJI9HH!l9 SKCnepHMeHTaJibHO H Ha 

OCHOBe YM9H:&WeHHH .I!aM M pOCTa TOJllllHHH MeM6paH!l, Y.ItOM9TBOpHT9~:&HO 

COr~CfDTCH. ~TO KBC89TCH npHBMTOR MeM6paHH C HCXO~HHM ,ItHaMeTpOM rrop 

ro-7 M ( o6pasen; Ji 4) 1 TO paCli9THH9 M ::mcrrepHM9HTM:&H!le pesyJibT8Tll ITO 

Onpe.zte~eHmD ee rasOIIpOHHD;a9MOCTH c~eCTB9HHO pa~aDTCH. B STOM ~

~e a~eKTpOHHD-MBKpOCKOn~ecK:Hit ,ItMaMeTp rrop, onpe.zte~eHH!lR np:z HC~e,ItO

BaHKH IIOBepXHOCTM npHBMTO! MeM6paHH, He 0Tpallt8eT peaJibHO! KapTMHH 

pacrrpe.zte~eHHH npHBMTOro rroJmMepa no Bee! wmHe xaHMB. IIo-BH.ItHMOMY, 

pesxoe rra.ztea:ze rasonpoHHD;aeMOCTH ,ItaHHoit MeM6paHH MOllteT HBHT:&CH pe

syn»TaTOM SaxyiTOpHBaHMH nop no~CTMpO~OM, KOTOpHR, B~e,ItCTBHe MMHX 

pasMepoB nopu, He y.ztaeTCH Y.It~T:& axcTpaRD;Hei pacTBOPHTe~eM. 

HepaBHOMepHoe pacnpe.zte~ea:ze npMBHToro IIC KaK Ha noBepxaocTH, Tax 

M B 06~eMe ~aBCaHa ,ItO~O OKaSHBaT:& ~e Ha CKOpOCT:& TpaM9HHR 

npHBMToro conoJmMepa B arpeccHBHHX cpe.ztax. Ha pHc.3 npHBe.zteHa MHK,Po

Wulvrpa~ oopaoOTaHHOR B pacTBOpe 9.ItKOrO H8Tpa npHBHTOR MeMOpaHH. 

06p~aeT Ha ce6H BHHMaHM9 3H8~TeJibH8H noBepXHOCTHaH HepaBHOMBpHOCT:& 

CKOpOCTH TpaliJieHIDi. ~eM ,ItaJibW9 OTCTOHT .ztpyr OT .ztpyra nOpl:l, T.e. ~eM 

6on»me ~O~a.ztb Me~ BHMH, T9M HHE9 CKOpOCT:& TpaMeHMH Ha TaROM ~CT

K9 M9M6paHH. 3TO npRBO,ItMT K no~eHHD Ha noBepXBOCTH npHBBTO! MeM6pa

JIH :BHIIyUHX, 118AI8BJIO 'l'paBJDqiii.X.CH od:lac'l'e:lt.Yv:'l'HBWI, ~o JI&IH1DI8 nop 

. ycxopae'l' 'l'p&U8JIB8 np:amt'l'OI 118116paJIH II np11B8~8BBYJ) BHIII8 pa8HBD;y 

B 113118118111111 TOJIIItHHI:l ueM6paHI:l 11 ,ItMaMeTpa nop B npon;ecce npHBIIB01DIOI 

nOJIIIIIEipiiSa.ItHH, MO&JIO C~9M'l':& Bl:lBO~, liTO ,ItM@JySlilll: TpaBl'JTeJIJI K ~CaRy 

Ha116~ee aKTIIBHO ~eT llepes CTeHKH nop, T.e. ll9pes Ty UOBepXHOCT:&, 

r.zte xoHD;eHTpan;lilll: IIC aounn.tanaa. 
TOT ~T, liTO IIC nOxpl:lBaeT He TOJibKO noBepXHOCT:& MeM6paHI:l, HO H 

nOB9pXHOCT:& nop, ~e~eT HS H3M9H9Hlilll: BH9WH9rO ~ CTeHOE UOp noc

~e o6pa6oTKH pacTBOpoM ~eJIO~ (pHc.3). Hcxo.ztHM D;lfJIHH.l(p~ecKM nopa 

B npon;ecce TpaliJI9Hlilll: npeBp~TCH sa C~eT yc~ UOBepXHOCTHOrO ~OJ! 

IIC B D;lfJIHH.l(p c r04>pHpOBaHHHMH cTeHEaMH. Tax KaR B npon;ecce TpaliJI9Hlilll: 

npHBBTOI MeM6paHI:l Ha6Jm.ltaeTCH YM9H:&W9HM9 ee M8CCI:l 1 TO, no-BJrJ,ItHMOI'.ty, 

CTeHKH nop HBnaDTCH OCHOBHOI noBepXHOCT:&D l!.1I.JI .ltR~SHH He ~0 

TpaBliiT9JIJI, HO H npO,eyKTOB ~9C'l'pyKD;HH ~aBCaHa. 
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PRe. 3. IToBepxHOCTb npHBRToa MeM6paHH (Q=IO;?%Macc) nocne 

o6pa60TKH B 6 H paCTBOpe e,D;Koro HaTpa B Te'i9HR9 8200 C .• 

Ha~ecTHO 191, 'iTO TpasneHHe ITST~ B ~e~o'iHHX cpe~ax npoTeKaeT BO 

BH9WH9! ~~3ROHHO-KHH9TR'i9CKOa o6~8CTH, T.e. nponecc ~9CTp~ or

~8K K8 H3Y8~CR BO BpeMeHH TOHKRM llOBepXHOCTHHM CH09M no~-

epa . C ,lijlyrO! CTOpoHH , B03~9!CTBH9M paCTBOpa r H.JU>OOKHCH HaTpH.R: H8 ITC 

MOMHO npeHe6pe'ib, TaK KaK CKOpOCTb ~eCTpyxnaH IT~ B ~e~O'iR 3H8'iRT9~ 

HO npeBHIIIaeT CKOpoCTb ~9CTpyxnHB ITC. TaK, BpeWI llO~OrO · p8CTBOp9HIDI 

ll~-MeM6paHH C ~8M9TpOM rrop 10-? M R TO~Hoa 10-S M B I H paCTBOpe 

9,D;KOrO HaTpa npR 40°C COCT8BJII!9T .OKO~O 14,4.104 C , TOr,Ita KaK Mexa-

HH'i9CKH9 CBOacTB8 llC no HCT9'i9~ 3,6.!06 C ~epEKH B TOM E9 paCT-

BOpS npaKTR'iecKH He H3MeH.R:DTC.R: IO/. B cB.R:aH c aTHM npe~cTaanano HH

Tepec conocTa~eHHe npHBe~eHHHX BHWe peay~TaTOB no ~eCTpyxnRH IT~ 

H IT~ c npHBRTHM ITC B ~e~o-qHoA cpe~e c peay~TaTaMR, no~eHHHMH npH 

HX TpaBneHRH B JCpOMOBO! CM9CH. ITocne~, KaK H3B9CTHO, aKTRBHO pea

r»pyeT He TO~KO C reTeponenHHMH (IT~), HO R C Kap6onenHHMH (ITC) 

no~epaMR. 

Ha pRc.4 npHBe~eHH ~TOrp~R o6pa60T8HHHX xpoMOBO! CM9CbD 

~aBcaHoBOa R npHBHTO! MeM6paH. CTpYKTYPa HX noBepxHOCTH CYJIIecT:seHHo 

OT~'i89TC.R: KaK ,lijlyr OT ,lijlyra, TaK H OT nOBepXHOCTH npHBHTOa M9M6paHH, 

06pa60T8HHOI paCTBOpOM 9,D;KOrO HaTpa (pzc.3) • ITpR'iHHa YKa3aHHOrO OT~-

1{}J.R: 3a.K.1IIl'laeTC.R:, llQ-B}JJtHMOM;y, B M9X8HH3M9 TpaBn9HIDI IT~ B KHCJWX 

OKH~Te~HHX Cpe~ax, C OJtHO! CTOpoHH, H H3M9H9HRH 3TOrO M9XaHH3Ma 

npH nepexo~e K npHBHTOMY MaTepza.ny, c ,lijlyroa. HMeDIIB'eC.R: B JmTepaTYPe 
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,It8HHH8 CBH;n;STSJil>CTByt>T, BO-nepBWC, 0 TOM, 'ITO IIpH TpaBJI9Hml I!3T<I1 B 
IWCJIWC cpe,ztax ( cepHasi IWCJIOTa) ,ztecTpYKJU:!JI npoTeKae T BO BHYTPSHHeil 
,It:li~3HCHHQ-IWH8TH'l8CKOR 06~aCTH H COIIpOBO~aeTCH nOHHESHK8M MO~SKY
~HOii MaCCH nOJIHMepa / 9/. Bo-BTOpWC, B03,It8RCTBH8 OIWCJIHTe~eit , B 'laCT

HOCTH, paCTBOpa nep~HraHaTa Ka~ B KO~SHTpHpOBaHHoi cepHOii IWCJIOTS 
Ha nOJIH3TM8H (I!3) II/ IIpHBO,ItHT K 06pa30B8Hml apTHqlaKTOB 1 H~OMHHa!O
~ KOHyC006pa3HH8 BHCTyllH, Ha6~aeMHe H8 p:ac.4a. ABTOpH /II O&bHC
HillOT pOCT apTHqiaKTOB B Il3 a6cop6~ea MaTep:aamM cepHOH IWCJIOTH, npo
TSKaHHSM ,ItSCTp~H B 06~eMe Il3 C BHHOCOM IIpO.nyKTOB pe~ Ha no
BepXHOCTb MaTep:a~a 'lepea KPaTepH, o6paaOBaHHHe Ha Bepm:aHax apTHqiaK
TOB. O,ItHaKO IIpH onpe,zte~eHHOM CXO,ItCTBe apTH~TOB, o6pa30BaHHHX IIpH 
TpaMeHHH II~ :a II3, Meli!,Iij' HHMI'I HMSDTCH :H pa3JIH'l:HH. HecMOTpH Ha TO, 
'ITO apTHqiaKTH, o6pa30B8HHH8 B I!3T<I1 , HallOMHHaDT no BH9mH8MY BH,Ity apTH
qiaKTH B Il3, COOTBeTCTByt>~e nOCJIS,ItHS~ BHCme~ CTa,ItHH pOCTa, OHH He 
HMSDT KP8T9pOB Ha BepmHHe. KpoMe 3TOr01 CTene·Hb aanomeHHH noBepXHOCTH 

II3T<I1 apTHqiaKTaMH HIDKe, a pacnpe.zte~eHHe no paaMepaM (,ItHaMeTp y ocHoBa
HHH H BHCOTa) m:ape, 'ISM COOTBSTCTByt>~e BSJIH'lHHH y 06pa60TaHHOrO 
OIWCJIHTe~eM IT3. 

lf3 pHC.4 Ta!Oite CJie,IzyeT, 'ITO H:H B CJIY'l89 ~8BC8HOBOJ.i, HH B CJIY'l89 
npHBHTOJ.i MeM6paHH He Ha6~.ztaeTCH YBaxa'l&RRH ,ItHaMeTpa nop, T.e. TpaBH
TeJil> B nopH He npoHHKaeT. 0,ztH8KO xapaKTepaoe OTJIH'l:He IIp:HBRTOH MeM6pa
HH OT ~BC8HOBOJ.i COCTOHT B 06pa30BaHHH Ha ee nOBepXHOCTH KB.SMOK, OK

PYJ!t8!l!IIHX Kalii,lzylO nopy . IIo~eHHe TaKHX KaeMOR o6~HcHSieTCH , no-Bl:'f.ItHMOMY, 
,ItBYMff IIpR'!HHaMH. Bo-nepBWC, 3TO MOXM CMa'lRBaeMOCTb xpOMOBOH CMSCbJ) 
MeM6paHH c npRBHTHM IIC (KOHTaKT~ yro~ CMa'l:HBaHHH "'75°). 3a c'!eT aTo
ro Ha,It nOpaMH B IIpO~ecce Tpa~eHHH B03MO~HO 06pa30BaHHe CBO,ItOB, IIpH
BO~ K OTCyTCTBRD KOHTaKT8 MSE,Ity arpeCC:HBHOJ.i cpe,ztOJ.i R HSKOTOpOJ.i 
noBepxaocTbD, o~ea nopy MeM6paHH. Bo-BTOpwc, H~e Ha cTeHax 
nop CJIOH I!C onpe,zte~eHHOH TO~ CKa3HB89TCH Ha CKOpoCTH ,It9CTp~ 

IIp:HBRTOit MeM6paHH B 06~CT:H, Henocpe,ztCTB9HHO npMeraDII!S~ K nope • 3TO 
OT'lSTJlliBO BRJtHO Ha MRKpoq,oTOrpafPlm CKO~ MeM6paHH, o6pa60TaHHOrO . 
TpaBRTM9M (pRc.46). 

IIp:a nepexo,zte B npo~ecce TpaMeHHH xpoMOBOH CMeCbD oT o6paa~a 
~BC8HOBOJ.i (p:ac.4a) K o6pa3~ IIpHBHTOJ.i MeM6paHH (p:ac.46), no BCeH 
BepOHTHOCTR1 H3M9Hfi9TCH MeXaHH3M ~9CTp~ MaTep~. 3TO H3MeHeKHe 
38KnJ)'l89TCH B nepeXO,Ite pe~ ,ItSCTp~ H3 BHyTp9HH9H ,ItH~3ROHHQ
IWHeTR'l9CKO~ 06~CTR BO BHemHDD. 0TcyTCTBH9 apTRqiaKTOB Ha nOB9pXHOCTR 
IIp:HBRTOJ.i MeM6paHH R noBepXHOCTHHJ.i XapaKTep ~poHTa ,It9CTp~ cnyEaT 

nO~TBepE,It9HH9M 3TOMY npe,ItUO~OllteHHD. CKOpOCTR TpaMeHHH ~aBC8HOBOit H 
IIp:HBKTO:J.i M9M6paH CYII!9CTBSHHO paMH'laDTCH. ECJIH o6 3THX CKOpOCTHX cy
,ItHTb no yY9HbmeHHD TO~HH M9M6paHH, TO ~ ~C8H8 OHa COCT~eT 
2, 7 . ro-8 M/ c , a ~ IIpHBHTOit MSM6paHH I . ro-9 M/ (, .• 
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(a) 

(6) 

PIIc . 4. II3T~eM6paaa (a) R cxo~ np:HBRTOit MeM6paHH, 
(Q=38,% Mace) (6) noCJie TPa&XGHBH B xpoMOBOJ.i CM9CH 
B T9'l9Hll9 I50 H 900 C C00'1'B9TCTB9HHO· 
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Ha ITOBepXHOCTH o6pa6oTaHHOH XpOMOBOH CMSCbD npHBHTOR MeM6paHH 

llpORBRRSTCR XapaKTepHaR ~OMSHHaR CTpyKTYPa (pHc.46). 06paSOBaHHe 

TaKoii CTPYKTYPR cB~eTe~cTByeT o pas;¥~ cKopocTeii TpaBHeHHR ~oMs
HOB H M9~0M8HHRX 06~aCT8H. ~SBSCTHO I2/, ~TO TIC npe~CTaanRST COOOR 

aMOp~ no~ep, o6~~aD~ii,o~aKo,onpe~e~eHHOH cTeneHDD ynop~o~eK

HOCTH, BRp~~SHCR B Ha~ ~OM9HOB. Boo6~e rOBOpR, 3THM ITOHRTH9M 

0603Ha~aDT CTpyKTYPHHH 5~9M9HT ITO~epa, HMS~K 6~ee ~ M8H89 ~eT

KO BRp~eHHHe rpaH~ H ITOCTpOeHHHR HS MaKpoMO~eKY~ B C~TOR KOH

~pMaqHH. noMeHH COS~HHDTCR npOXO~HRMH ~eiTRMH B S~K,YD npOCTpaHCTBSH

HyD KOHCTpyK~. BOSMO~HO, ~TO nepBH~e ~OM9HH 1 IT0~06HO TOMY, KaK 3TO 

llpOHCXO~HT B KpHCT~~9CKHX ITO~epax, o6paSYDT BRCIIIH9, 60~88 MOll

HHS CTpyKTypHHe QJopMll. TaKHM 06paSOM, B OITHCaHHOK MO~e~ aMO.P<fJHHe 

06~aCTH paCITO~araDTCR B ITpOM9EYTKaX Me~ ~OM8HaMH H HrpaDT pO~ CBR

SI:ffiaD~ero ~OM9HH ROMIIOIISHTa. ECT9CTB9HHO npe.nno~O~Tb, ~TO 3TH, MeHee 

ynop~o~eHHHe, aMO.P<fJHHe o6~cTH 6ylJYT B nepBYD o~epe~ no~BepraTbCR 

Tp~eHHD, npoRBRRH CTPYKTYPY ~oMaHa, HMH OKpyxeHHcro. 3Ta KapTHHa H 

Ha6~~89TCR Ha pHc.46. 

noMeHH, T8KHM 06paSOM, 58HHM8DT npOM9Jr;YTO~Oe ITO~OX9HH9 MSXlJY 

Heynop~o~eHH!lMll aMO.P<fJHRMH ~acTKaMH H ~aMe~. npe~cTaBJIJDJ~ co-

6oft CTpOrO ynaKOBaHHHe ~aCTKH B RpHCT~~eCKHX ITO~epax, ROTOpRe 

npO~T;q~ HanpHMep, B 06pa60TaHHOM K0~9HTpHpOBaHHOK aSOTHOK KHc
~OTO.ki ll3 I I. no cpaBHSHHD c MMe~ ll3 npH TpaBHeHHH rrc Ha6~~8XlT
CR ~OMSHR C M9H88 ynop~O~SHHOR .H, COOTB9TCTB9HHO, He CTO~ ~eTKO 

BRpaxeHHOR CTpyKTYPOR. 

~5 paCCMOTpeHHR CKO~OB ITpHBHTOK M9M6paHR MO~HO C~e~aTb onpe~e~eH

HRS BRBO~ OTHOCHTS~bHO 06~eMHOrp pacnpe~e~eHHR TIC. Ha pHC. 5 npHBe

~eH ORO~ M9M6pa!m, CO~ep~a~eR 38% IISCC. TIC H 06pa60TaHHOK B XpOMOBOii 

cMecH. 3Ta MKKPO~Torpa@HR npe~cT~eT 60KOBYD H BepxHDro ~OCKOCTH 

CTyn9HbKH, 06pa30B8HHCH npH IT0~9HHH CK9~8. BRCOTa 3TOK CTyn9HbKH 

ORO~O 6 MKM, ~TO COCT8BRR8T llpl~epHO ITO~OBKJIY 06~eft TO~HHli npHBHTOH 

MeM6pairn. Ha BepXHSH ~OCROCTH CTYfiSHbKH Ha6~~8TCR, R8R H npH TpaB

~SHHH C ITOB8pXHOCTH, XO~lliCTRH pe~be~, np~eM BRCOT8 XO~OB paCTST 

no Mepe y~MeHHR CT ycTbR rrcpu. TaKHM o6pasoM, TpaMeHHe oRo~ npH

BHTOil: M8M6paHH X8paKT8pH3Y8TCR, ITO-BH~OMY, TSMH ~e SaROHOMepHOCTR

MH, ~TO H TpaMeJIHe ee ITOBepXHOCTH. A np~HOR H3M9H9HM MeXaHHSMa 

~ecTpy~ npH nepexo~e CT ~8BC8HOBOH R npHBHTOK M9M6paHe MO~eT 

RBRRTbCR TO~RO TIC, pacnp~~8~9HHRH He TO~KO Ha ITOBepXHOCTH, HO H B 

o6~eMe ~aBcaHa H npeilRTCTBYDIIIHH ~qxpysHH TpaBHTeM B sTOT o6~eM. 

B saRJIIl1leiDie aBTOPR BRp8ZallT rJJY~OKYD 6Jiaro~apHocn r .H.~JiepoBy 
sa ~o~OTBOpHHe o6c~eKIH I nocTORBBHI BHTepec R pa6oTe. 
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Plio. 5. CKO~ npHBHTOK MeM6paHH (Q=38% Mace) C ITOCJI9,JJyDit9K 

06pa60TKOK B xpOMOBOK CMSCH B Te~eHHe 900 C' • 
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~HTapIDK H.R. H gp. 18-88-538 
JneKTpOHHaH MHKpOCKonHH nOnH9THneHTepe~TanaTHWX 

MeMopaH C npHBHTMM nonHCTHponOM 

MeTogOM CKaHHPYIDmeH 9neKTpOHHOH MHKpOCKonHH HccnegoBaHa 
CTpyKTypa nopHCTOH MaTpH~ - nOnH9THneHTepe~TanaTHOH MeM
6paHW C npHBHTWM nonHCTHponOM. ITonHcTHpon IITCI HepaBHOMep
HO pacnpegeneH KaK no nOBepXHOCTH, TaK H no oo~eMY MeMopaH 
HOH MaTpH~. ITO-BHAHMOMY, KOHQeHTpaQHH ITC paCTeT no Mepe 
yganeHHH OT YCTbH nop MeMopaHw. 00 9TOM cBHgeTenbcTByeT 
aHanH3 MHKpO~OTorpa~HH nOnH9THneHTepe~TanaTHoH H npHBHToH 
MeMopaH, oopaooTaHHb~ B paCTBopax egKoro HaTpa H B XpOMO
BOH CMeCH. CKOPOCTH pOCTa npHnOBepXHOCTHoro cnOH ITC Ha no
BepXHOCTH H CTeHKax nop MeMopaHW pa3nHQaIDTCH B - 100 pa9. 
ITonyqeHHwe npH KOHTpaCTHpOBaHHH npHBHTWX MeMopaH pe3ynbTa
TW oocy~aIDTcH Ha OCHOBe H3BeCTHWX MexaHH9MOB TpaBneHHH 
nOnH3THneHTepe~TanaTa H KapooQenHWX nonHMepOB B menOQHWX 
H KHcnwx cpegax. 

Pa~OTa BbIDonHeHa B ITaoopaTopHH HgepHwx peaKQHH OHHR. 
npenpHHT 001oeAHHeHHOro HHCTHTyTa lI,lIepHblX Hccne.u;oBaHHA. .uyoHa 1988 

nepeBoA O.C.BHHOrpagoBoH 

Zhitariuk N.!. et al. 18-88-538 
Electron Microscopy of Poly (ethylene 
Terephtalate) Membranes with Grafted Polystyrene 

Structure of the pore matrix-poly (ethyleneterephthala
t e ) (PET) membrane with grafted polystyrene have been in' 
vE'stiRAted by scanning electron microscopy method.Polysty
rene (PS) distributed ununiformly onto the the surface and 
within the volume of membrane matrix. Apparently, PS con
cvn t r-at i on increases with distance from the mouth of the 
porcs. This is indicated hy analysis of microphotographies 
of the PET membranes and r,r:d'll·d momb r nne s which are et 
ched in sodium hydroxide so l u t iOIl IIII1J in chromic mixture. 
The thickness increase of t lu- I'S HlIlHlUrfllce layer onto mem
b r ane surface and pore WlIlIll dirfer hy about lOa times. 
The obtained results are cl i HClIAHl'd h/IH i ng on t.he known me
chanisms of PET and cllrhochllill polymers etching ill nlkalinp 
and acidic media. 

TIll' i nve s t i gn ri on h/1I1 hvvn pe r f'ormc-d a\ t he l.nbo rn t ory 
of NlICII':lr H.'acl iOIl~I, .JTNH. 
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