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1 . BBEAEHHE 

K HaCTOR~eMy epeMeH~ ceeAeH~H o RAePH~X ~~nbTpax c A~aMeTpa
M~ nop MeHee 0,05 MKM B n~TepaType Mano, HeCMOTpR Ha TO, 4TO 
np~H~~n~anbHaR eoaMomHOCTb ~x ~aroToeneH~R AaBHO ~aeecTHa 11 ·2~ 
noAp06H~e pa60T~ nOCBR~eHbl B OCHOBHOM ~ccneAOBaH~~ cn~ARH~X 
MeM6paH /3,4,S/, KOTOp~e Ha npaKT~Ke He MOryT 6b1Tb W~pOKO ~CnOnb-
30BaHbl. BMecTe c TeM nepcneKT~BHO np~MeHeH~e RAePH~x ~~nbTpoe 
c Man~M~ nopaM~ e npo~eccax ynbTpa~~nbTpa~~~. ~ no3TOMY oH~ 
npeAcTaenR~T 6onbWOH npaKT~4eCK~H ~HTepec. 0Tn~4~TenbH~M~ ceoH
CTBaM~ RAePH~X ~~nbTPOB RBnR~TCR npae~nbHaR ~~n~HAP~4ecKaR ~op

Ma nop ~ OAHOPOAHOCTb CTPYKTyp~. PacnpeAeneH~e nop no pa3MepaM 
~MeeT eecbMa Many~ A~cnepc~~- TaK, AnR naecaHOB~x ~~nbTpoe c A~
aMeTpaM~ nop oKono 0,5 MKM nonyw~p~Ha pacnpeAeneH~R Ha nonos~He 

B~COT~ COCTaBnReT HeCKOnbKO npo~eHTOB /61. 0AHaKO 3aAa4a nony4e
H~R ¢~nbTPOB C B~COKOOAHOPOAHOH CTpyKTypOH ~ nopaM~ 3Ha4~TenbHO 

MeH~w~x paaMepoe Tpe6yeT OTAenbHoro paccMoTpeH~R. 
"a"' "'~Dt::'-1 nu, III.JUL.It:l..l.. 11Jdi:Uit:HI1R Tpt:Ka TRmenO~ 3apRmeHHO~ 4ac

TI1~~ e noni1Mepe BKn~4aeT e ce6R cTaA~~ 6~cTporo pacTeopeH~R Aec
TPYKT~poeaHHoro MaTep~ana e cepA~ee~He TpeKa ~ cTaA~~ 6onee MeA
neHHoro pacTeopeH~R HenoepemAeHHoro MaTep~ana sHe o6nacT~ TpeKa. 
3T~ CTaA~~ xapaKTep~3y~TCR CKOpOCTRM~ VT ~ VB COOTBeTCTBeHHO. 
B peaynbTaTe TpaeneH~R ¢opM~py~TCR nop~, KOHYCHOCTb KOTOP~X on
peAenReTCR cooTHoweH~eM een~411H VT ~ VB. CornacHo o6~enp~HRTOH 
MOAen~ TpaeneHI1R TpeKa e ~3oTponHOM MaTepl1ane A~aMeTp nopbl Ha 
caMoM Y3KOM y4aCTKe /a ~MeHHO ~M onpeAenR~TcR ceneKT~BH~e ceo~
cTea ~~nbTpa/ AaeTcR, e nepeoM np~6n~meH~~. e~pameH~eM 

/1/ 

rAe do - A~aMeTp ~a6~paTenbHO Tpae~MOH o6nacT~ eoKpyr TpaeKTo
P~~ 4aCT~~~; f - TO~I1Ha 11CXOAHOH nneHK11; t - epeMR TpaeneH~R. 
Ben~4~Hbl do, VT 11 VB MoryT e TOH ~n~ 11HOH cTeneHI1 MeHRTbCR oT 
TpeKa K TpeKy B peaynbTaTe Bni1RH~R MHOri1X cny4aHH~X ~aKTOPOB -
paan~411R e cTeneHI-1 KP11CTann~4HOCTI1 non~Mepa, Hani1411R MI1Kponpi1-
Mecel1, ¢nyKTya~11H noTepb 3Heprl111, HeMOH03HepreT~4HOCTI1 4aCT~~ 11 
T ·A· HenOCTORHHa TaKme T0~11Ha ~CXOAHOH nneHKI1, 11 MOryT 6b1Tb He
OA~HaKOB~M~ yrn~ BXOAa YCKOpeHH~X ~OHOB B non~Mep. nonaraR B~we
nepe411CneHH~e eeni14~H~ Heaae~c~M~M~ nepeMeHH~M~, nerKo HaHTI1 
A11Cnepc~~ A11aMeTpoe OAI1H04H~x nop e RAePHOM ~11nbTpe: 

2 

s2 f 2 s2 Vsf 2 2 VB 2 2 2 
d c (2t - -::-) 

VB 
+ (--) sv + (-::-) se + sd /2/ 

VT 2V2 T VT 
0 

T 

3AeCb s t' s; , sf ' S~ , VB 'VT' f , do - A11cnepc1111 ~ cpeAH11e 
B T 0 

3Ha4eHI1R een~4~H VB , V T , f 11 d 0 . Ha /2/ cneAyeT, 4TO np11 113-
611paTenbHOCTI1 TpaeneH11R VT/VB,paeHm1, Hanpi1Mep, 100, OAHa TonbKO 
pa3HOTOn~11HHOCTb ~CXOAHOH nneHK~ Sf ~ 1 MKM/7/ npi1BOAI1T K He
nOCTORHCTBY A~aMeTpoe nop: +100l. AnR nony4eH~R OAI1HaKoB~x Ma
nbiX nop He06XOA11MO A06~TbCR-6onee BbiCOKOH 113611paTenbHOCTI1 Tpae
neHI1R. 3To Tpe6oeaHI1e e~nonHReTCR np11 o6ny4eH~I1 noni1MepHo~ nneH
K11 110HaM~ c 6onbw~M aapRAOM RAPa c nocneAY~~eH ceHc11611n113a~11eH 
TpeKOB Y~ o6ny4eH11eM /B, 9,10/ 11 np11 COOTBeTCTBY~I411X ycnOBI1RX 
TpaeneHI1R 191 . B AaHHOM coo6~eHI111 M~ np11BOA11M peaynbTaT~ 11Ccne
AOBaH~R npo~ecca ¢opM~poeaH~R Man~x nop e nonH3TI1neHTepe¢TanaT
HO~ /n3T~/ nneHKe np11 XI1MI14ecKo~ o6pa6oTKe, o6ecne411Ba~~e~ e~
coKy~ 113611paTenbHOCTb TpaeneHI1R TpeKOB, a TaKme npi1BOA11M OCHOB
H~e xapaKTepi1CTI1KI1 nony4eHH~X ynbTpa¢11nbTpOB. 

II. 3KCnEPHMEHTAflbHA~ 4ACTb 

B pa6oTe 11cnonbaoean11cb noni13TI1neHTepe~TanaTH~e nneHKI1 c Ho-
~·····-- ..... ,,,...,...., .......................... "":. r- ....... /,,,..... ... ..,._.....,_,,, .. 1 n ....... '-----··' ne:.---···· 

·~~~~~~··;6n~:~~~~: .. ...,;H~~~ ia2-i~ ~-..~· ·'taax~- ~ .. ~~~;~~;~, ~K;~~~~ .. -· 
1 M3B/HyKnOH Ha ~11KnoTpoHe Y-300 fla6opaTOPI111 RAePH~x peaK~11H 
OH~H. 06ny4eHH~e nneHK11 xpaH~n~cb Ha eoaAyxe 11 nepeA TpasneHI1eM 
nOABeprani1Cb B03Ae~CTBI1~ Y~ CBeTa no o6~4HOH MeTOA11Ke. 

K~HeTI1Ka 113MeHeHI1R A11aMeTpa nop np~ TpaeneHI-111 o6ny4eHH~x nne
HOK 11CCneAOBanacb np11 nOMO~~ KOHAYKTOMeTpl14eCKOro MeTOAa/9, 111 , 

AnR 3neKTPOHHO-M11KpocKon~4eCK11X ~ccneAOBaHI1H cTpyKTYP~ RAep
H~x ynbTpa¢11nbTpOB 11CnOnb30Ban~ MeTOA penn~K. npoCMOTp 11 ¢oTorpa
¢11pOBaHI1e penn~K npOBOA11nl1 Ha npOCBe411Ba~~eM 3neKTPOHHOM M~Kpo
CKOne 3MMA-2 np11 eeni14~He yCKOPR~~ero HanpRmeHI1R 50 ~ 75 KB. no 
3neKTpOHHbiM M11KPO~OTOrpa~~RM C o6~11M 4~CnOM nop 6onee 1 QQQ onpe
AenRnaCb cpeAHRR nnoTHOCTb nop e o6paa~ax ynbTpa¢~nbTpoe. np11 
~ccneAOBaHI111 pacnpeAeneHI1R nop no paaMepaM aHanl1311poean~cb MI1Kpo
¢oTorpa~l111 He MeHee 4eM Tpex paan~4H~x y4aCTKOB KamAoro o6paa~a. 

III. PE3YflbTATbl H 06CYlKAEHHE 

1 . TpaeneHI1e Man~x nop 

Ha p~C. 1 np~BeAeH peaynbTaT KOHAYKTOMeTpl14eCK~X 113MepeHI1H 
3¢¢eKTI1BHoro A~aMeTpa nop np~ TpaeneH~I1 o6ny4eHHOH noni13TI1neH-

~ ..... o:----·- ....... 
( '~\ ..... _.. . > .• \: .,., 3 
~· ~··~.t-~J~., .. ~·~I. , i;· ··~ 

~ r~·~/:GJ: ·, -r···~·· . ~1. 
'""' .... .-:-·""~· . .--...... . -·· ................... _ 
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P11c. I • • - 31P¢leKTI1BHblli AHaMeTp nop d3¢. KaK ¢>YHK~l1H 
BpeMeHH TpaBJieHHH t o6nytieHHOH HOHaMI1 132 Xe II3Tc!> nneHKH 
B 0, I H. NaOH np11 81 °C I 3KCneoHMeHT I: 0 - ppqv.m,'l'::l'l' Mnn<>

JII1POBaHI1H npo~~CCa TpaBJieHHH no8 np11 nOM0~0ypaBHeH!1H /3/, 
rAe Voo= 2,40 A/MHH, r 0 = 54,4 A, a= 88,5 A. 

Tepe~TaJlaTHOH nJleHKH. no BpeMeHH nORBJleHHR CKB03H~X nop tB 6~Jla 
paCC4HTaHa CKOPOCTb npOHHKHOBeHHR paCTBopa B KaHaJl TpeKa, a no 
HaKnOHY KpHBOH d 3¢. 0) - BeJ1H4HHa paAHanbHOA CKOpOCTH TpaeneHHR 

dr3¢. dr9¢. o 
nop~. OTHoweHHe aenH4HH VT H ~ npH r9¢.= 75 A cocTaBHJlO 

oKono 8. 10
8
/pHc. 1/. TaKHe ycnoBHR o6ecne4HBa~T ~opMHPOBaHHe nop 

c eecbMa He3Ha4HTeJ1bHOH KOHyCHOCTb~. KpHB~e d!l¢. (t) AJ1R nneHoK 
pa3J1H4HOH TOJl~HHbl HMe~T CXOAH~H B Ka4eCTBeHHOM H KOJ1H4eCTBeHHOM 
OTHOWeHHH xapaKTep. 8 MOMeHT BpeMeHH t 8 Ha4HHaeTCR CTaAHR 6~cT
poro yeenH4eHHR 3~¢eKTHBHoro AHaMeTpa nop AO -150 ~. To4Ka 
neperH6a d* onpeAenReT, no-BHAHMOMY, rpaHH4Y AecTpyKTHpoeaHHOH 
eoKpyr TpaeKTOPHH HOHa 132Xe o6nacTH. Aanee yeeJ1H4eHHe AHaMeTpa 
nop npoHCXOAHT aa c4eT pacTeopeHHR HenoapemAeHHoro nonHMepa. Pa
AHaJlbHaR CKOPOCTb TpaeneHHR Ha 3TOH CTaAHH He COXpaHReTCR noCTO
RHHOH, a yeeJ1H4HBaeTCR C POCTOM AHaMeTpa nop, CTpeMRCb K HeKOTO
POMy 3Ha4eHH~ Voo .npH 3TOM paAHYC nopbl, f:3¢.'KaK ~YHK4HR apeMeHH 
TpaeneHHR, MomeT 6b1Tb onHcaH ypaeHeHHeM 

4 

dr 9CP. -./ r .. .h 
- ""V e -"1'· 

dt 00 131 

npH Ha4anbHOM ycnOBHH r9¢.(t0) =foj a - HeKOTOP~H napaMeTp, HMe~
~HH pa3MepHOCTb AnHH~. noA06HaR aaKOHOMepHOCTb Ha6n~Aanacb a131 
npH TpaeneHHH o6ny4eHHOH OCKOnKaMH AeneHHR cn~A~· ABTOp~/3/ 
CBft3anH 3TOT 3~eKT C TeM OfiCTORTenbCTBOM, 4TO npH yeenH4eHHH 
paAHYCa nop~ H3MeHReTCR KpHBH3Ha noeepXHOCTH pa3Aena cn~Aa-pacT
BOp H COOT~eTCTBeHHO H3MeHReTCR eenH4HHa CBOfiOAHOH Mem~a3HOH 
3HeprHH. B HaweM cny4ae 3Ta rHnoTeaa He B~AepmHeaeT KonH-
4eCTBeHHOH npoeepKH, H, TaKHM 06pa30M, ~H3H4eCKHH CM~Cn COOTHO
WeHHR /3/ H napaMeTpa a OCTaeTCR HeRCH~M. 4TO KacaeTCR napaMeTpa 
V~, TO ero 3Ha4eHHe ~aKTH4eCKH COBnaAaeT CO CKOpOCTb~ TpaeneHHR 
noeepXHOCTH n3T~-nneHKH Va· 

a/ PaaMep nop H pacnpeAeneHHe nop no paaMepaM 

0 
T04Hoe H3MepeHHe AHaMeTpoe oTeepcTHH -100 A npH noM~H 3neK-

TPOHHOH MHKPOCKOnHH He RBnReTCft TPHBHanbHOH 3aAa4eH. Ton~HHa pen
nHKH, HaHOCHMOH Ha o6pa3e4, cpaBHHMa C pa3MepaMH H3y4aeM~X 06D
eKTOB, 4TO MOmeT noanHRTb Ha peaynbTaT~ a6con~TH~X H3MepeHHH Aa
me npH B~COKOM paapeweHHH H T04HOH KanHfiDOBKe noH6ooa. TP.M HP. 
MeHee 3neKTPOHH~e MHKP0$0TOrpa~HH Aa~T 4eHHY~ H HarnRAHY~ HH~op
Ma4H~ 0 pacnpeAeneHHH nop no pa3MepaM /AHCnepCHH/ H MHKpOCTpyK
Type noaepXHOCTH. 

Ha PHC.2, 3, 4 npeACTaeneH~ 3neKTpOHH~e MHKp~OTOrpa~HH pen
nHK c noaepxHOCTH RAePH~x ynbTpa~HnbTpoa. HaH6onee MenKHe nop~ 
npH HaHeCeHHH pennHK nonHOCTb~ 3an~nR~TCR H HMe~T BHA TeMH~X 
nRTeH. Hx pacnpeAeneHHe no paaMepaM npeACTaaneHo Ha pHc.S /rH
CTorpaMM~ 1 H 2/. nocKOnbKY B~COKOe 3Ha4eHHe VT/V8 npH Tpaene
HHH o6ecne4HBaeT OTCYTCTBHe KOHYCHOCTH, TO cneAyeT OmHAaTb, 4TO 
3TO pacnpeAeneHHe OTpamaeT AHCnepCH~ He TOnbKO BXOAH~X AHaMeTPOB 
nop, HO H AHaMeTpOB B rny6HHe ~HnbTpa. CpeAHeKBaApaTH4HOe OTKno
HeHHe AHaMeTpOB nop OT cpeAHero 3Ha4eHHR COCTaBnReT 9-15% H 
YMeHbWaeTCR no Mepe yaenH4eHHR nop. npH4HHOH 6onbWeH AHCnepCHH 
AHaMeTpOB Man~X nop M~ CKnOHH~ C4HTaTb BnHRHHe HaAMOneKynRpHOH 
CTpyKTyp~ n3T~. KaK H3BeCTHO, pa3~P-~ KPHCTannHTOB B OpHeHTHpo
BaHHOM n3T~ COCTaBnR~T 30- 100 ~ 121 , H n03TOMy HX BnHRHHe Ha 
pa3Mep~ H ~OPMY HaH6onee MenKHX nop aenHKO. 04eBHAHO TaKme, 4TO 
HaAMoneKynRpH~e o6paaoaaHHR TaKoro MacwTa6a He MoryT noanHRTb 
Ha AHCnepcH~ 6onbWHx /> 1 MKM/ nop. XapaKTep HaAMoneKynRpHOH 
CTpyKTyp~ n3T~, B~RBnReMOH npH TpaaneHHH, MOmHO Ha6n~AaTb Ha 
pHc.3. 3AeCb noKa3aHa pennHKa c noaepxHoCTH RAepHoro ~HnbTpa,no
ny4eHHaR Han~neHHeM 30iJOTa nOA MaJlbiM yrJlOM K noeepXHOCTH. 3TO 
noaeonHno OTTeHHTb HepoeHOCTH Ha noeepxHOCTH; CYAR no AnHHe Te-
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PHc. 4. 3JieKTPOHHbie MHKpol!loTorpailJm1 30JIOTo-yrnepop;HbiX 

~ penJIHK C llOBepxH<&CTH YJibTpa¢WibTpOB H3 XOCTa¢aHa C 

d3<lJ., paBHbiM 300 A I a/ H 520 A I 6 I. HanbiJieHHe npoH3Bo
p;HJIOCb nepneHp;HKYJIHpHO K llOBepXHOCTH. 

He~, XapaKTepH~~ pa3Mep wepOXOBaTOCTe~ COOTBeTCTByeT pa3MepaM 
Kp~cTann~TOB. M~KPOCTYKTypa noBepXHOCT~ TpaBneHHoro n3T~ co cpeA
H~M pa3MepoM yrny6neH~~ oKono 100 ~ o6Hapy~~BaeTc~'TaK~e MeTOAOM 
PTYTHO~ nopoMeTp~~/13/, 

CpeAH~~ pa3Mep nop,no AaHH~M 3neKTpOHHo~ M~KpocKon~~,He Haxo
A~Tc~ B T04HOM cornac~~ c KOHAYKTOMeTp~4ecK~M~ ~3MepeH~~M~. OA
HO~ ~3 np~4~H 3TOrO paCXO~AeH~~ MO~eT 6b1Tb norpeWHOCTb, CB~3aH

Ha~ C HeHyneBO~ TOn~~HO~ penn~K~. BTopo~ B03MO~HO~ np~4~HO~ ~B

n~eTC~ BOPOHK006pa3Ha~ ¢opMa BXOAHOrO OTBepCT~~ nopbl. TeMHble 
opeon~ BOKpyr OTBepcT~~ B yronbHO~ penn~Ke Ha p~c.26 ~Bn~~Tc~, 

no-B~A~MOMy, CB~AeTenbCTBOM TaKO~ KOH¢~rypa~~~; aHan~3 ~3o6pa~e

H~~ Ha p~c.26 nOKB3~BaeT, 4TO cpeAH~~ A~aMeTp CKB03H~X OTBepCT~~ 
B penn~Ke C T04HOCTb~ 10% COOTBeTCTByeT 3¢¢eKT~BHOMY 11 KOH,i:lyKTo
MeTp~4eCKOMy11 A~aMeTpy d3<lJ, ,B TO BpeM~ KaK cpeAH~~ A~aMeTp TeM
H~X opeonOB BOKpyr nop HaMHOrO npeBOCXOA~T 3Ha4eH~e d 3¢. /eM. 
r~CTOrpaMMY 3 Ha p~c.5/. 

6/ YAenbHa~ npo~3BOA~TenbHOCTb 
no a~cT~nn~ooBaHHo~ RnnP 

AaHH~e o6 YAenbHO~ npo~3BOA~TenbHOCT~ ~3roToBneHH~x ynbTpa
~~nbTpoB np~BeAeH~ B Ta6n~~e. ~3MepeH~~ npOBOA~n~Cb He MeHee 
4eM c TpeM~ o6pa3~aM~ Ka~Aoro HOM~Hana. CBe~a~ A~CT~nn~poBaHHaR 
BOAa HenocpeACTBeHHO nepeA KOHTaKTOM C ~ccneAyeMbiM o6pa3~0M AO
~OnH~TenbHO 04~~anacb nponycKaH~eM 4epe3 ~AepH~~ ¢~nbTP c A~a
MeTpoM nop 300 ~. nony4eHH~e pe3ynbTaT~ noKa3~Ba~T, 4To Te4eH~e 
~~AKOCT~ 4epea ¢~nbTP~ c A~aMeTpaM~ nop 300-500 A npo~CXOA~T B 
COOTBeTCTB~~ C 3aKOHOM nya3e~n~. Ha6n~AaeTC~ 4eTKa~ KOn~4eCTBeH

Ha~ CB~3b Me~AY CTpyKTypH~M~ xapaKTep~CT~KaM~ ¢~nbTpa ~ CKOpOCTb~ 

Te4eH~~ BOA~ 4epea ¢~nbTp. B cny4ae MeHbW~X A~aMeTpOB nop /150~ 
~ 200~/ paCXOA BOA~ OKa3~BaeTC~ H~~e, 4eM MO~HO O~~AaTb ~CXOA~ 
~3 4~cna nop ~ ~x reoMeTp~4ecK~x pa3MepoB. no-B~A~MoMy, B 3To~ 
06naCT~ CTaHOB~TC~ 3Ha4~TenbH~M Bn~~H~e noBepXHOCTH~X 3¢¢eK
TOB/IS~ BcneACTB~e 6onee B~COKO~ nnOTHOCT~ nop B ~ccneAOBaHH~X 
oopaa~ax ~X YAenbHa~ np0~3BOA~TenbHOCTb B 2-8 pa3 npeB~waeT 

PHc. 5. Pacnpep;eJieHHe p;HaMeTpoB nop d B naBcaHOBbiX ynbTpa

..4 ¢HJibTpax c d 3<b.• paBHbiM 200 X /I/, 330 _a. /2/, 520 _a. /3/ 
-, H 800 A /4/. Ra PHCYHKe noKa3aHbi p;Ba pa3J1H'IHbiX cnoco6a 

aHaJ1H3a H306p~eHHH. 

9 



YAenbHY~ npOH3BOAHTenbHOCTb COOTBeTCTBy~HX nonHKap6oHaTH~X 
¢>HnbTpoe N005 H N003 THna "Nuclepore" 114• U>l, BMecTe c TeM 
3Ta xapaKTepHCTHKa MO*eT 6~Tb e~e yny4WeHa aa C4eT yeenH4eHHH 
nnOTHOCTH nap H yMeHbWeHHR TOn~HH~ nneHKH. 

ABTOpbl C4HTa~T CBOHM AOnroM B~pa3HTb rny6oKy~ 6naroAapHOCTb 
aKaAeMHKY r.H.~nepoey 3a noCTORHHOe BHHMaHHe K pa6oTe. ABTOp~ 
6naroAapH~ TaK*e H.~.Kap~aBHHOH aa noMO~b e H3MepeHHHX YAenbHOH 
npoH3BOAHTenbHOCTH H A.~.AHA~Ky - aa o6ny4eHHe nneHoK HOHaMH. 

nHTEPATYPA 

1. Price P.B., Walker R.M. J.Appl.Phys.,1962,vol.33,p. 3407. 
2. ¢>nepos r.H., oapaweHKOB B.C. Y~H. 1974, 114, c.351. 
3. Bean C.P., Doyle M.V. Entine G. J. Appl. Phys., 1970, 

41, p.1454. 
4. Quinn J.A. et 011. Biophys. J., 1972, 12, p. 990. 
5. Beck R.E., Shultz L.S. Biochim. Biophys.Acta, 1972, 255, 

p. 273. 
6. M4eAnHWBHnH o.B. HAP· KonnOHAH~A *YPHan, 1978, 1, c.59. 
7. op~aranoe n.H.H AP· B c6. npoH3BOACTBO, CBOHCTBa H npHMeHe

HHe nnacTMacc H H3AenHH H3 HMX. HHHT3XHM, M. ,1977,c.152. 
8. Crawford \I.T. et al. Nature, 1968, 220, p. 1313. 
9. Anem n.~. OHRH, 18-81-657, Ay6Ha, 1981; Nucl. Tracks, 

1 982 • 6. p. 11 5. 
IU. lretyakova et al. In: Proc. 10th Conf. on SS~HD 1 s,Lyon,1979; 

Suppl. 2, Nucl. Tracks, pp. 283-289. Pergamon Press,Oxford. 
11. Anenb n.~ .• TpeTbHKOBa c.n. nT3, 1980, ~ 3, c.58. 
12. Hindelch A.M. ,Johnson D.J. Polymer, 1978, 19, p. 27. 
13. M4eAnHWBHnH o.B., KonHKOB B.M. B KH.: IV Coee~aHHe no MC

nonb30BaHHIO HOB~X RAePHO-~H3H4eCKHX MeTOAOB AnH pe!J.JeHI-'!H Ha
Y4HO-TeXHI-14eCKHX M HapoAHoxoaHAcTeeHH~x 3aAa4. OHRH, 
P18-82-117, AY6Ha, 1982, c. 138. 

14. Ay6Hra B.n. HAP· nonHMepH~e MeM6paHbi.XHMHR, M., 1981 ,c.222. 
15. Catalog Lab 50. Nuclepore Corporation, Pleasanton, 1980,p.26. 

10 

PyKOni-'!Cb nocTynHna B H3AaTenbCKHH OTAen 
20 HIOnR 1983 rOAa. 

.... 

... 
Anem, n.KJ. 11 AP· 
RAePHwe ynbTPa~l1nbTPW 

18-83-468 

HccneAo8aH npo~ecc Tpa8neH11A MI1Kponop Al1aMeTpOM 0 - 1000 A 8 o6ny4eHHWx 
110HaMI1 KCeHOHa noni13THneHTepe~TanaTHWX nneHKaX TO~I1HOH 5 11 10 MKM. noKa3aHO, 
4TO 8 paa6a8neHHWX paCT80pax ~enQ411 np11 TeMnepaType 80°( CKOpOCTb Tpa8neHI1A 
8AOnb TpeK08 KCeHOHa Ha Tpl1-4eTwpe nOPAAKa npe8wwaeT CKOpOCTb Tpa8neH11A 11C
XOAHOrO nOni1Mepa. 06HapY*eHO, 4TO paAI1anbHaA CKOpOCTb y8enl14eH11A nap 8 paCT-
80pe ~eno411 H113KOH KOH~eHTpa~l111 MeHAeTCA C paAI1YCOM r no 3aKOHY m/dt -
- 8Xp(-OODBt/r), nyTeM XI1MI14eCKOH o6pa60TK11 o6ny4eHHWX nlleHOK C nnOTHOCTbiO 
TpeK08 ~2 - 3/ • 10 i CM-1! nony4eHW ynbTpa~l1nbTPW C A11aMeTpaMI1 nap OT 150 /( 
AO Boo A. npo8eAeHO 3neKTPOHHO-M11KPOCKOnl14eCKOe 11CcneAo8aHI1e 11X CTPYKTypw. 
Ha116onbWYIO A11Cnepcl110 A11aMeTpoa I- 15%/ 11MeiOT ~11nbTPW c Hai1MeHbW11MI1 nopaMI1, 
4TO C8A3aHO C 8n11AH11eM MellKOKP11CTannl14eCKOH CTPYKTYPW n3T~. npo8eAeHW 113Mepe
H11A YAenbHOH npOI1380A11TenbHOCTI1 ynbTpa~l1nbTpOB no AI1CTI1nnl1poaaHHOH BOAe. 

Pa6oTa awnonHeHa a na6opaTop1111 AAePHWX peaK~HH OHRH. 

Apel P.Yu. et al. 
Nuclear Ultrafllters 

Etching of mlcropores with dlameteres from 0 up to 1000 A In polyethy
leneterephthalate films 5pm and 10pm thick Irradiated by xenon Ions was 
Investigated. It Is shown that the xenon track etching rate is by 3-lt 
orders of magnitude higher than the bulk etching rate In dilute alkali solu
tions at 80°C. It has been revealed that the radial etching rate In alkali 
solution of low concentration Increases with Increasing radius r as tn m/dt-· 
-exp(-const/r).Ultrafllters with the pore diameters from 150 up to 800 A were 
made by chemical treatment of the films with the (2-3).109 cm-2 track den
sities. The Investigation of their structure was performed using an electron 
microscope. The ultrafllters with the smallest pores are characterized by 
the greatest diameter dispersion (about 15%). This Is caused by the effect 
of polycrystalllne structure of PET.Speclflc through-put of distilled 
water for samples of different ultrafllters was measured. 

The investigation has been performed at the Laboratory of Nuclear 
React ions, J INR. 

Preprlnt of the Joint Institute for Nuclear Research. Dubna 1983 
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