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Ha CTOA~ee Co0 6~eH~e nOC B A~eHO o6Hapy~eH ~~ ~ ~C CneAOBaH ~~ 

3 <1l<\lcKTa Kan~nJlA p H O i1 KOHT pa K ll ~~ n o p B Me M6 p a Ha x , n o n Y4 eHH blX 
MCTOAOM TpaBneH ~A RAe p HblX Tpe Ko B . Ka n~ nn R pH a R KOHTp a K ll~ A 
xo powo ~3BeCT H oe IlBneH~e 1 3 ane4 ~ BaH~ Il " n o p n p~ B bl C YW I1 B a H ~ 11 

B 06~4H~X y c n o BI1 AX MI1KpOnOp l1CTblX 06~ eK TOB , n pO n I1T aHH~X XOp OWO 

CMa4~sa~e~ ~I1A KOCTb~ o B Ka 4 e CTBe np l1Me pa MO~ HO ~~a 3a T b Ha 
MeM6pa Hbl , n onY4 e HHble Me TOAOM MOKpo r o l1>0 pMOBaHI1 A . .IlAe pHble 
MeM6pa Hbl - 06~eKT bl I1 HO~ CT PYKTy p bl 11 n p Hp OAbl , 11 n 0 3 TOMY ~ cc ne 

AOBa Hl1e Kan ~nnApHO~ KOHT pa Kll ~ ~ B H~ X n pCA CTaB n Ae T o n pCAe n e H
H bl~ ~HT e pec o AKTyan b Ho cT b 3 Toro I1C CneAOBaH ~R CBA3a Ha C pa 3 p a 

HM / 2 / 60 T KO~ AAe p HblX MeM6 p a H C no paM H AMa Me TpOM MCHc e 10 , 

3K c n e pMMe HTbl n po aonan« C nonvrarwne u r e peurr ana 1 HblM M I n3T<1l1 
nne HKa MM Ton~ I1 Ho i1 10 MKM. 06n Y4e HHbie TA)I(enblMI1 110HaMH I 13 2Xe, 

3Hep r MA - 1 M3B/HYKnoHI o6 p a3 11 bl nOM e~an l1 B KOHAYK TOMeT pI14 eCKY~ 

R4e~ KY , 3neK Tp I14eC K Y~ n pOSOAI1 MOCTb KOTO PO ~ Hc n pe p blBHO pe r l1CT

p l1pOBa nl1 B. n po llc c c e T p Cl sneH~?1/ 11 no e e Be nH 411He paC C4 11 TblBa n H 
3l1>l1>e I< Tl1BHbll'1 Al1a Me Tp n o p d 3 4> fl p o u e c c OCTa HCl BIl I1B a n H , asrr ec 0 

HRR p aC TBOp 10 , 1 H NaOH n p u 8 0 
0 

CI AI1 CTl1JlJll1pOOaHH0I1 BOAOI1 .
 
n o c n e MHo r OKp a THOH n pOMblBKI1 Me MGpa Hbl 11116 0 BblCYWI1 Ba n l1 Ha B0 3 

Ay x e n p l1 1<0MHa TH0 l1 TeMne p a Ty pe , nl16 0 nOAB epr a n H n OBTopHOMy
 

Tpa BJle H I1~o Bo S TOpOM cny 4Cle npOBOAHn H 06pa THY~ 3 a MeHy n pOMblB


HOi1 SOAbl Ha PCl CT BOP T pa BI1 Te n A 1 1,8 H NaOH 23 "C/ , n p ena a p ur cm; 

HQ Te p MOCTa Tl1p OBa B A4e~ KY .
 

nHClMCT p no p CYXI1 X Me M6 p a H 11 3MepRIll1 r a30AI1HCl MM4 e CKHM MeTO
AOM'I4. f>f , 

Ha pl1c . l n peACTa BIleHbl pe3yn bTa Tbl n OS To p Hor o T p a Bn e HI1 R ABy X 
I1AeHTI14HblX 0 6 p a 3 11 o B , B KOTOpblX np l1 n e p BOM Tp a On eH l111 6blnH c l1>o p 
MHp OBaH bl MI1K pOn Op bl Al1a MeTp OM 1 ~ HM. B 0 6 p a311 e , He n OABe p r a B
weMCR c ywKe MC)I(AY Tpa Bn e HI1 AMl1 , POCT AMa Me Tp a n op B0 3 0 6H OBn RCT 
CR C TorO ~C 3 Ha4eH HR , Ka KOC 6bl n o 3a per HCT p Hp OBa HO B KOHlle 
ne p a o r o Tp a Bn e HI1 A . B s blc y we HHo M Ha B0 3Ay x e 0 6 p a 3 11e 3t!l¢ e KTI1 S 
H ~ i1 AHaMCT p n o p B HCl4ane BToporo Tp a S ne HI1 R OKa 3 bls a CTCR c y~e c T

se HHO MCHb WHM . Ha 6n~A a eMaR Ka PTHHa XOp OWO BOCn p 0 l13 BOAHTCA n pH 
n p OBe Ae HHI1 CCpHH 0A MHCl KOBblX o n blTo B . 

06HapY)l(e HO , 4 TO e CJ1I1 B nOA 06Hblx 3 KCn ep l1MeHT a X n o c n e n epaor o 

TpaBneHI1R AHnMeTp no p COCT a s n Ae T MeH e e 10 HM, TO STo p o e T p a a 
neH He Bblcywe HHoro 06pa 3 ~a H a4 ~Hae T CR n p a K T ~4e c K H C Hyne Bo r o 

• B OTJIIl 4 11e OT p a GoTbJ, 3: npn pacv e r e d 3 4> BBO,J:lHJIH n on p aaxy 
ua n c ae px uoc-r-ny ro n p OIlO,Cl.HMOC T b , o6ycnoBn eHII YIO Ha n H' m e M x apoox-: 
CHJlb HblX r p yrtn JiB e IlK<lX n a p • 

._, 
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Pa c l , 3cW!eKTHBHbIH KOHAYKToMeTpHc 

4eCKI1l1 AHaMeTp nop HAepHoH MeM

6pallw n p H ee n OBTopHOM TpaBn e Hl111d 3'P 
B 1,8 II NaOH KaK ¢YHK~H5I Bpe~leHH 

TpaBneIlH5I. 1 - nocne nepBoro T p a B
60 

(HM) 

n e HHH d"cp = 14 HN, onpaaeu xex

AY TpaBneHHHMH u u c vm na a n c a ; 2 
nocne nepnoro TpaBJIeHHH d"cp = 
= 14 HN, o6pa3e~ XpaHHJIC5I B AI1

CTHJIJIHpOBaHHoi"1 BOAC. nJIOTHOCTb 
6 2 

nop B 06pa3~ax 11,0~0,1/· 10 CM40 

20 

dr(HM),r---------~~ 

o 40 

60 

o 
80 120 160 40 

t(MI-1H) 

PHC. 2. Coo ruourcnae Ne )/(,D,Y :Jl9l!JCK' 
~ 

THE HbIM KOH,D,YKTOMeTpH'lCCKHM lJ,Ua

MeTpON nop 51AepHblX N eMU p <1 1J 

H ra30pHHaMH'leC K WM ~Ha Me TpOM 

nop dr' H3MepellllbIM no erie HX 

BbICYlllHBaHH5I. Iln o r-a ocr r, n o p 

B MeM6paHax 1 I 751· 10 9 CM - ~. 

20 
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o 20 40 60 
d~<p(HM) 

3Ha4eHIMI d"¢r Ilocne nrurrens HOi:! npoaua KI1 B anna pa re COKClleT a Bbl
cyweHHwe Ha B03Ayxe 06pa3~W TaKJKe He 06HapYJKHBa~T CKB03HWX nap. 

Ha pHc , 2 npeACTaBlleHO COOTHOWeHl1e Me~AY 3$$eKTI1BHWM KOH
AyKToMeTpl14eCKHM Al1a MeTpOM nap AAepHWX n3T¢-MeM6paH 11 ra30AI1
HaMH4eCKHM AHaMeTpOM, 113MepeHHWM cpa3Y nOClle I1X BwcywHBaHHA. 
H3 3THX AaHHwx clleAyeT, 4TO KanMllIlApHaA KOHTpaK~HA OT4eTnH BO 
npOABllAeTCA B 06llaCT H d"cp < 15 HM. nepexoA K o6llacTH Aei:!cTBHA 
CHll Kanl1IlllApHoi:! KOHTpaK~HH npOHCXOAHT B Y3KOM HHTepBaIle 
HeHHA AHaMeTp08 nap . 3TOT ¢aKT 05bAcHAeTcA, nO-BHAHMOMy, 
4TO Ha4I1Ha~~eeCA npH HeKOTopOM 3Ha4eHHH paAHyca r CmaTl1e 
narmapa nOA Aei:!CTBl1eM KanHIlllApHoro AaBneHHA, paanoro P = 

2 

H3Me
TeM, 
Ka

2a.!r, 

npHBOAHT K YMeHb weHH~ paAHyca H TeM C~MWM K AallbHei:!weMy pOCTy P. 
/3Aec b a - nOBepXHOCTHoe HaTAJKeHHe HcnapA~ ~ ei:!cA H3 nop mHAKO
CTH/. CneAyeT 3aMeTl1Tb, 4TO "3ane4HBaHHe nap" npOHcxOAHT B rlly
6 HHe MeM6paH. 3neKTpoHHO-MHKpocKonH4ecKHe Ha 6ll~Ae H I1A penllHK 
C nOBepXHOCTH MeM6paH, nOTepABWHX npOHH~aeMO Clb n pH BwcywHBa
HHH, nOKa3alll1 HallH4l1e BXOAHWX oTBepCTH~ nap AH aMeTpaMH 15-20 HM. 

MaKCHI~allbHbll1 paAI1YC nap, HC4e3a~~HX nOA Aei:!cTBHeM xanunnao
Horo AaBlleHHA, 04eBl1AHO, 3aBHCHT aT np04HOCTHwX xa pa KTe pHCTHK 
MalepHana MeM6paHW. TaK, CYAA no llHTepaTypHwM AaHHWM, B Cll~A e 

Kanl1nllApHaA KOHTpaK~HA He Ha6ll~AaeTCA AaJKe npH Al1aMeTpe nap 
·. 6 HM ' 6' 

nOCKonbKY CTpyKTypa AAepHw x MeM6paH xapaKTepl13yeTcA Y3KI1 M 
pacnpeAeneHl1eM nap no pa3MepaM, I1X I1CCneAOBaHl1e MomeT AaTb T04
HY~ H OAH03Ha4HY~ HH~opMa~H~ a TOM, np H KaKHX Ma CWTa6ax nap 
Ha6ll~AaeTCA HX "3<llle4HBaHHe" B TOM HllH HHOM MaTepHalle. DOllee 
Toro, c~ecTByeT npHH~HnHallbHaA B03MOJKHOCTb npOClleAI1Tb CYAb6y 
OAHOi:! OTAenbHOI1 "AAepHOI1 " nOPbl 17 l , 4TO OKOH4aTenbHO yCTpaHHT 
HeonpeAelleHHOCTH, CBA3aHHbie C nOllHAHcnepCHOC lblO 113Y4aeMoro 
06beKTa. npl1MeHeHHe AaHHo r o MeT OAn , no HaweMy MH eHH~, MorllO 6bl 
CTaTb ClleAYII)~HM warOM B 113Y4e HHH ¢H3HKH RBlle HI1 A KanHllllApHOI1 
KOHTpaK~HH . 

ABTOPW 6lla rOAapHW BKBAeMI1KY r.H.¢nepOBY 3a nOAAepmKy H HH
Tepec K pa60Te. AB TOPW npI13HaTellbHN TaKme A.B.HHTpo¢aHOBY 
/ ¢ HAH CCCP HM . n.H.nc 6eACBal 3a OKa3aHHY~ HM IlOMO~b . 
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Anenb II.JIJ., Ky3Heuoa B.H .• QaqHHHHKOB B.B. 
KanHJtnHpHaH KOHTpaKUHR nap 
B nOJtHMepHbiX RAepHbiX MeM6paHaX 

18-8S-376 

IIpH a~ymHBaHHH nonH3THneHTepe~TanaTHbiX RAePHb~ MeM6paH 
o6Hap~eH ~eKT 3aneqHBaHHH nap AHaMeTpaMH MeHee IS HM. 
IIpeAQonaraeTcH, qTo Ha6niDAaeMoe HBJteHHe B~3BaHo AeHCTBHeM 
CHJl XanHJlJlHPHOU KOHTpaKQHH. 

Pa6oTa a~onHeHa a lla6opaTopHH HAepHbiX peaKUHH Oa1H. 

ITpenpHHT 06!-~HeHHOro HHCTHTYT8 .R.Q,epHMX HCCJle.Q,088HHA. Jly6Ha 1985 

IIepeBOA O.C.BnHorpaAoaou 

Apel P.Yu., Kuznetsov V.N., Ovchinnikov V.V. 
Capillary Contraction in Polymer 
Nuclear Membranes 

18-8S-376 

Process of drying polyethyleneterephtl1alate nuclear 
membranes is accompanied by disappearance of pores with the 
diameter less than IS nm. It is assumed that the discovered 
phenomenon is conditioned by the forces of capillary contrac 
tion. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1985 


