


6 nocneAHee speM.R B CBR311 C MaCCOB~M npOM3BOACTBOM ~MnbTpa
f..IMOHHbiX MaTepManos ceT4aToro TMna, nony4aeMbiX, HanpMMep, Ha yc
KOPMTenRx aap.RmeHH~X 4aCTMI..I 6oM6apAMPOBKOH TOHKMX non~MepH~X 
nneHOK T.R>l<enbiMM MOHaMM C nocneAYIOllleH XMMM4eCKOH o6pa6oTKOH Ill, 
BCe OCTpee B03HMKaeT 3aAa4a KOHTpon.R MX OCHOBH~X xapaKTepMCTMK, 
TaKMX, KaK AMaMeTp nop M nopMCTOCTb, nopMCTOCTb npM M3BeCTH~X 
reoMeTpM4eCKMX paaMepax KaHanos nerKo onpeAen.ReTcR no a6coniOT
HOMY paCXOAY raaa 12~ mMAKOCTM MnM KOHAYKTOMeTpMeH lSI. 

AnR M3MepeHMR ~PeAHero AMaMeTpa nop o6~4Ho npMMeHRIOT aneKT
POHHYIO MMKPOCKOnMIO /2,4/ 11 TaK Ha3biBaeM~H "MeTOA ny3blpbKa 11 151 , 

KOTOpbiH 3aKnl04aeTCR B onpeAeneHMM pa3HOCTM AaBneHMH, Heo6XOAMMO~ 

An.R npoAaBnMsaHMR raaa 4epea MeMGpaHy,nponMTaHHYIO cMa4MBaiOllleA ee 
mMAKOCTbl0,3neKTpOHH~H MMKPOCKOn AaeT MH~OpMaf..IMIO TOnbKO 0 BHeWHeM 
pa3Mepe nop ~MnbTpa,4TO MOmeT npMBeCTM K 6onbWMM OWM6KaM B npeA
CKa3aHMM npoHMf..laeMOCTM Ma-aa B03MOmHOH KOHyCHOCTM KaHanos.AnR 
KOHTponR B MaCCOBOM npOM3BOACTBe 3TOT CnOCOO Mana npMrOAeH M3-aa 
ero AOPOrOBM3Hbl 11 TPYAOeMKOCTM .YnoMRHYTbl~ B~We ''MeTOA ny3blpbKa 11 

RBnReTCR npoCT~M, YA06H~M, HO HeAOCTaT04HO T04H~M, ero norpew
HOCTb npM M3MepeHMM Man~X AMaMeTpOB nop /10-10 2HM/ MOmeT AOCTM
raTb HecKonbKMX AeC.RTKOB npof..leHTOB. Heo6XOAMMOCTb cMa4MBaHMR 
o6paa1..1a TaKme oi·paHM4MBaeT npMMeHeHMe TaKoro cnoco6a. 

BecbMa MHTepeceH TaKme cnoco6 PTYTHOH nopoMeTpMM 141 M aneKT
PM4ecKoro npo60.R/S/, neps~~ 113 HMX OCHOBaH Ha BAaBnMBaHMM PTYTM 
s nop~ ~MnbTpa npM 6onbWMX AasneHM.RX /T~C.R4M 6ap/, BTopoA MMeeT 
orpaHM4eHMe B M3MepeHMM ~MnbTpOB Man~X AMaMeTpOB /MeHee 0,1 MKM/ 
scneACTBMe npo6o.R caMoro nonMMepa. 

~ 3TOH CBR3M ra30AMHaMM4eCKM~ MeTOA KOHTponR xapaKTepMCTMK 
MeM6paH, KOTOPOMY M nOCB.RllleHa HaCTO.RlllaR pa6oTa, MOmeT OKa3aTbC.R 
npeAn04TMTenbH~M M3-3a npoCTOT~, OTCYTCTBM.R npM4MH nOHMmeHMR 
T04HOCTM snnoTb AD caM~x Man~x paaMepos nop, cna6oro snMRHMR 
aACOp6MpOBaHH~X cnoes M B03MO>l<HOH KOHYCHOCTM KaHana. 

npeAnaraeMa.R MeTOAMKa onpeAeneHMR cpeAHero paAMYCa nop OCHQ
BaHa Ha cpaBHeHMM 3KCnepMMeHTanbHOH 3aBMCMMOCTM npMBeAeHHOro pac
XOAa raaa 4epea MeM6paHy OT o6paTHoro 4Mcna KHYACeHa 8 c cooT
seTcTBYIOllleA TeopeTM4eCKOH KPMBOH /?/, 3KcnepMMeHTanbHOe MCCneAOBa
HMe Te4eHMR raaos s paanM4H~x KaHanax 181 noKaa~saeT, 4TO AnR 
ra30B C ManoA aepKanbHOCTbn OTpameHMR /KCeHOH, KPMnTOH, aproH, 
aaoT/ npMBeAeHH~A pacxoA w(8) RBnReTc.R yH~sepcanbHOH KPMBoA, 
cna6o aaBMCRllleA oT TeMnepaTyp~,PDAa raaa M nosepxHoCTM, M oT
KnoH.ReTcR OT TeopeTM4eCKMX npeACKa3aHMH/7/ He 6onee 4eM Ha 
2-4% e WMPOKOM AManaaoHe 4Mcen KHYACeHa. 3Ha4eHMR w(8) o6~4Ho 
HaXOAlH KaK OTHOWeHI--ie nOTOKa raaa, npMXOA.RlllerOCR Ha eAMHM4HbiH 
nepenaA AaBneHMR,K COOTBeTCTBYIOllleMy TeopeTM4eCKM paCC4MTaHHOMy 
nOTOKY 4epe3 Ty >Ke MeM6paHy Afln CB060AHO-MOneKyn.RpHoro pe>l<MMa 
(8 << 1 ). npM HeM3BeCTHOH reoMeTpMM ~MnbTpa Henb3R BOCnOnb30BaTb
CR 06lllenpMHRT~M MeTOAOM onpeAeneHMR npMBeAeHHOrO paCXOAa, noa
TOMY npeAnaraeTCR w(8) HaXOAMTb no 3KCnepMMeHTanbH~M 3Ha4eHMRM 
noToKa raaa J(8) 11 J(8 1) s cornacMM c BblpameHMeM: 
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rAe 8 - o6paTHoe 4~cno KHYACeHa; I'!P, I'!P 
1 

- nepenaAbl AasneH~.A 
ra3a Ha MeM6paHe, KOTOpble Bbl3biBaiOT nOTOKV! J(8) ~ J(8

1
) COOTBeT

CTB8HHO, noTOK J(81) ~3Mep.AeTC.A np~ AaBneH~~, OTBe4aiQ~eM o6paT
HOMY 4~cny KHyACeHa 81 <10-2 . 3Ha4eH~.A 8 CB.A3aH~ co cpeAH~M Aas
neH~eM P ra3a s nopax <)l~nbTpa cneAYI0~~1M cooTHoweH~eM: 

p R "-0,6 R 

2 
12/ 

rAe V t ,A - CPeAH.A.A Tennosa.A CKOPOCTb ~ An~Ha CB060AHOro npo-
6era ra30BbiX MOneKyn, R - cpeAH~i1 paA~YC nop <)l~nbTpa, 7) - K03Q-
<!J~4~eHT B.A3KOCT~. 

TaK~M o6pa3oM, ~3Mep~s pacxoA ra3a np~ AaBneH~.Ax oTn~4aiO~~x-
3 ' C.A np~MepHO B 10 pa3, ~ B~4~Cn~B np~BeAeHH~~ paCXOA cornaCHO 

<)lopMyne /1/, no TeopeT~4ecKoi1 Kp~soi1 w(8) HaXOA.AT 3Ha4eH~e o6-
paTHoro 4~Cna KHYACeHa, ~CXOA.A ~3 KOTOporo, B COOTBeTCTBV!~ C B~
pa*eH~eM /2/, onpeAen.AIOT ~CKOM~i1 cpeAH~i1 paA~YC nap. 

PeanbH~i1 <)l~nbTP ~MeeT KaHan~ c pa3nV14H~M~ nonepe4H~M~ pa3Me
paM~. npeACTaBnA.A MeM6paHy KaK Ha6op ll napannenbH~X Kpyrn~X Ka
n~nn.ApOB c PaA~ycaM~ R1, HeTPYAHO nony4~Tb cneAYIO~ee B~Pa*eH~e 
An.A npV!BeAeHHoro pacxoAa: 
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rAe J 1 , J 1° - np0~3BOnbH~i1 ~ CB060AHOMOneKyn.ApH~i1 paCXOA ra3a 
4epe3 i-T~i1 KaHan MeM6paH~. B npeAene B.A3Koro pe*~Ma Te4eH~.A 
(8 >> l), ~CnOnb3Y.A ~3BeCTHOe ac~MnTOT~4eCKOe 3Ha4eH~e /9/ 

3y7T 
w (8 -> 00 ) = -- 8 
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~3 <)lopMymi /3/ HeTPYAHO nony4~Tb 
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0TCIOAa cneAyeT, 4TO onpeAen.AeMbli1 ~3 ycnos~i1 Ha~ny4wero cosnaAe
H~.A TeopeT~4eCK~X ~ 3KCnep~MeHTanbH~X Kp~B~X w(8) cpeAH~~ pa
A~YC eCTb He 4TO ~Hoe, KaK 
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BbiPa*eH~e /6/ MO*HO ~HTepnpeT~posaTb KaK ycpeAHeH~e paA~yca 
C BeCOM, nponOp4~0HanbH~M npOBOAV!MOCT~ COOTBeTCTByiO~ero KaHana. 

On~T~ no ~3MepeH~IO pacxoAa ra3oo6pa3Horo a3oTa nposoA~n~cb 
Ha Tpex o6pa34aX .AAepH~X <)l~nbTPOB ~3 non~3T~neHTepe<)lTanaTHOi1 
nneHK~ np~ KOMHaTHoi1 TeMnepaType. Pa3Mep~ nop o6pa340s, npeA
sapV!TenbHO onpeAeneHHble Ha 3neKTpOHHOM M~KPOCKone ~ 11MeTOAOM 
ny3~PbKa'', np~BeAeH~ s Ta6n~4e. Hcnonb3osanc.A cTa4~0HapH~i1 MeTOA 
~3MepeH~.A nOTOKa np~ V!CTe4eH~~ rasa B BaKYYM, KOTOp~i1 3aKnl04aeT
C.A B per~cTpa4V1~ CKOpOCT~ AB~*eH~.A nopwH.A, Heo6XOA~MOi1 An.A noA
AeP*aH~.A AaBneH~.A nepeA <)l~nbTPOM Ha nocTO.AHHOM YPOBHe. np~H-

4~n~anbHa.A CXeMa 3KCnep~MeHTanbHOi1 ycTaHOBK~ ~ nOAP06HOCT~ MeTo
Aa ~3MepeH~.A ~3no*eH~ s pa6oTe 1101 • 

Ta6nHI.~a 

p ap;HyCb: nop IiCCJiep;oBaHHbiX o6pa3li;OB R,[lepHbiX cPHJibTPOB 

NoN' R, MKM R' MKM R, MKM 

o6pa3u;a "Me TOp; 3JieKTpOHHbrii ra30p;HHaMH~eCKHH 

IIY3b!pbKa" MHKpOCKOll Me TO ,[I 
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nony4eHH~e 3KCnep~MeHTanbH~e AaHH~e HaHeceH~ Ha P~CYHKe 

s TepM~Hax np~BeAeHHoro pacxoAa w KaK ¢YHK4~~ norapVI<)lMa o6-
paTHoro 4~cna KHYACeHa 8, pacc4~TaHHoro no 3Ha4eH~.AM paA~yca 
11MeTOAa ny3~pbKa 11 • Ha TOM *e p~CYHKe np~BeAeHa TeopeT~4eCKa.A 
Kp~sa.A w(8). HecosnaAeH~e on~TH~x AaHH~X c TeopeT~4eCKoi1 3as~
c~MOCTbiO cB~AeTenbcTsyeT o HeyAa4HOM s~6ope paA~yca R np~ pac-
4eTe 3Ha4eH~i1 8. Ecn~ R noAo6paTb ~3 ycnos~.A Ha~ny4wero cos
naAeH~.A Teop~~ C 3KCnep~MeHTOM, TO on~TH~e AaHH~e npaKTV!4eCK~ 
He OTn~4aiOTC.A OT TeopeT~4eCKOi1 Kp~Boi1 w(8) /eM. p~CyHOK/. Hai1-
AeHH~e TaK~M o6pa30M paA~YC~ nap <)l~nbTpOB np~BeAeH~ B 4 CTon64e 
Ta6n~4~. Ha OCHOBe B~Pa*eH~.A /5/ OTHOC~TenbHa.A OW~6Ka onpeAe
neH~.A nonepe4Horo pa3Mepa KaHanos MeM6paH on~c~saeM~M MeTOAOM 
pasHa OTHOC~TenbHOi1 OW~6Ke ~3MepeH~.A np~BeAeHHOrO paCXOAa, KOTo
pa.A s Haw~x onbiTax cocTaBn.Ana - 5%. 0Tn~4~.A on~TH~x 3Ha4eH~i1 

cpeAHero paA~yca nap, nony4eHH~x pa3H~M~ MeToAaM~, MO*HO o6b.Ac
H~Tb KaK OW~6KaM~ MeTOAOB ~3MepeH~.A, TaK ~ B03MO*HOi1 KOHYCHOCTbiO 
KaHanos. 

Ecn~ nap~ .ABn.AIOTC.A KOHYCH~M~ C Ha~MeHbW~M pa3MepOM Ha cepe
A~He An~H~, TO 3neKTpOHHa.A M~KPOCKOn~.A AaCT Ha~6onbW~i1 BHeWH~i1 

pa3Mep, "MeTOA ny3biPbKa 11 HeceT ~H<)lOpMa4~10 0 CaMOM Y3KOM MeCTe 

3 



fo) 

0 • oa 

:1 

0 

0 

II 

~ - npHBeAeHffihlH pacxo~ KaK ~yHK
~HH norapH~Ma o6paTHoro qHcna KHY~
ceHa l3 • 0 , o , • - 3KcnepHMeH
TanbHbie ~aHHbie, paccqHTaHHbie HCXOA.!I 
H3 pa~yca 11MeTo~a nysblpbKa"; • , 
li , V - ollbiTHble ~aHHble, HaHeceHHble 
c HCnonbsoBaHHeM pasMepoB 4 cTon6~a 
Ta6nH~ ~fl 1,2 H 3 o6pa3~0B COOT
BeTCTBeHHO, cnnomHaH KpHBafl -
TeopeTHqecKafl SaBHCHMOCTb ~ (lJ). 

KaHana, a ra30AHHaMH4eCKHH cnoco6 CBR3aH C HeKOTOp~M ycpeAHeHHeM 
PaAHYCa no AnHHe. 

TaKHM o6paaoM, ra30AHHaMH4ecKaR MeTOAHKa noaeonReT nony4aTb 
cpeAHHH AHaMeTp nop ~HnbTpa~HOHH~X MaTepHanoe ceT4aToro THna 
/c ManoH AHcnepcHeH no paaMepaM/ 6ea y4eTa TaKOH AOnonHHTenbHOH 
HH~OpMa~HH, KaK nopHCTOCTb, pa604aR noeepXHOCTb, TOn~HHa ~HnbTpa, 

H MOmeT 6~Tb peKOMeHAOBaHa KaK AnR CHCTeM MaCCOBOrO KOHTpOnR, 
TaK H AnR npe~H3HOHH~X H3MepeHHH reoMeTpH4eCKHX XapaKTepHCTHK 
nOpHCT~X ~HnbTPOB. 

B aaKn~4eHHe aeTop~ e~pama~T rny6oKy~ 6naroAaPHOCTb aKaAeMHKY 
r . H.~nepoey aa nnOAOTBOPH~e o6CymAeHHR H nocTORHH~H HHTepec 
K pa6oTe. 
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PyKonHcb nocTynHna e H3AaTenbcKHH OTAen 
11 aerycTa 1983 roAa. 

Ky3He~oa B.H. HAP· 
OnpeAeneHHe paAHYCa nop MeM6paH ceT4aToro THna 
ra30AHHaMH4eCKHM cnoco6oM 

18-83-578 

npeAnaraeTCR MeTOAHKa onpeAeneHHR paAHYCa nop ~HnbTpa~HOHH~X MaTepHa
CeT4aTOrO THna, HanpHMep, nOnHRAePH~X ~HnbTPOB, OCHOBaHHaR Ha H3Mepe

HHH npHBeAeHHOro nOTOKa ra3a npH ero HCTe4eHHH 4epe3 MeM6paHy B BaKyyM. 
noKa3aHO, 4TO pe3ynbTaT onpeAeneHHR AHaMeTpa KaHanOB He 3aBHCHT OT nopH
CTOCTH, pa604eH noaepXHOCTH H TOn~HH~ ~HnbTpa. 3KcnepHMeHTanbHO HaHAeHH~e 
3Ha4eHHR cpeAHHX PaAHYCOB nop Tpex o6pa3~0B RAePH~X ~HnbTPOB YAOBneTBOpH
TenbHO cornacy~TCR C APYrHMH MeTOAaMH H3MepeHHH. 

Pa6oTa B~nonHeHa B na6opaTOPHH RAePH~X peaK~HH OHRH. 

Kuznetsov V.1. et al. 
Pore Radius Measurement in Microporous Material 
of Network Type by the Gas-Dynamical Method 

18-83-578 

Techniques is suggested for pore radius measurement in microporous 
materials of network type, for example, in nuclear track filters, is 
presented. It is based on a measurement of a reduced gas flow at its escape 
through a membrane into vacuum. It Is shown that the result of pore size 
determination does not depend on porosity, working surface and filter 
thickness. Experimental values of mean pore radii of three nuclear track 
microfilters agree satisfactorily with other measurement methods. 

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