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B HacToR~ee epeMR e TexHonorHH nony4eHHR e~coK04HCT~x ee

~ecTB WHPOKO npHMeHReTCR MeTOA MHKpO~HflbTpa~HH. MHKPO~HflbTpa
~HOHH~e MeM6paH~ MOryT 6~Tb HCnOnb30BaH~ nH60 AflR 04HCTKH CpeA 
OT MeXaHH4eCKHX 3arpR3HeHHH, nH60 AflR aHanH3a Ha COAeP*aHHe 
eaeeweHH~x 4aCTH~/1· S/ • 

CpeAH MHKPO~HnbTpa~HOHH~x MeM6paH oco6oe MecTo aaHHMa~T 
RAePH~e MeM6paH~ I"RAePH~e ~HnbTP~11141 I. Oco6eHHOCTH HX CTpyK
Typ~ o6ecne4HBa~T 6onbwHe npeHM~ecTea npH aHanHae AHCnepcHoro 
H 3neMeHTHOro COCTaBa aarpR3HeHHH.CeH4aC AflR 3THX ~eneH npHMe
HR~T MeM6paH~ Ha OCHOBe nonH3THneHTepe~TanaTa H nonHKap6oHaTa, 
KOTOp~e npHrOAH~ B OCHOBHOM AflR pa60T~ C AeHOHH30BaHHOH BOAOH 
H BOAH~MH paCTBOpaMH HeHTpanbH~X COeAHHeHHH. PaCTBOP~ CHflbH~X 

KHcnoT H ~eno4eH paapywa~T nonH3THneHTepe~TanaTH~e H nonHKap-
6oHaTH~e MeM6paH~. 8 TO *e BpeMR, KaK H3BeCTHO/&/, B COBpeMeH-
HOH TexHonorHH Hcnonbay~T WHPOKHH cneKTP arpeccHBH~x ee~ecTB • 
B~COKOH 4HCTOT~. 

8 CBR3H C 3THM BeCbMa aKTyanbHOH 3aAa4eH RBnReTCR paapa6oT
Ka H HCCfleAOBaHHe CBOHCTB RAePH~X MeM6paH Ha OCHOBe XHMH4eCKH 
,..."r'ni~I.I'IAV nnniAU~nna A LJ:3,.'T'I"\GIII,:ti'A n!lF\nTa MniADOnaL.ILI nrUt"\DL.ILIA v:::.-
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paKTepHCTHKH nonHnponHneHo~x RAePH~x MeM6paH. 

8 Ka4eCTBe HCXOAHOrO MaTepHana AflR H3rOTOBneHHR MeM6paH HC
nOnb30BanH ABYXOCHOOpHeHTHpOBaHH~e nonHnponHneHOB~e 1nn1 nneH
KH: oTe4eCTBeHHy~, on~TH~H o6paae~ IAanee o6oaHa4aeTCR KaK 
nneHKa II H nneHKY 11TopeH~aH11 npOH3BOACTBa ~HPMbl "Toray", $1no
HHR IAanee- nneHKa Ill. HoMHHanbHaR Ton~Ha nneHOK cocTaenR
na 10 MKM. nonHnpOnHneHOB~e nneHKH, nOMHMO XHMH4eCKOH CTOHKO
CTH, HMe~T no cpaBHeHH~ C nonH3THneHTepe~TanaTH~MH TO npeHMy
~eCTBO, 4TO npH ¢opMHpOBaHHH nneHKH B nonHMep He BHOCRTCR Tex
HOnOrH4eCKHe A06aBKH ITHna KoanHHa, Ti02 I H, cneAOBaTenbHO, 
MaTepHan MeM6paH B MeHbWeH CTeneHH MO*eT cny*HTb HCT04HHKOM 
4aCTH~ H HOHH~X aarpR3HeHHH. AKTHBa~HOHH~H aHanH3 noKaaan Ha
flH4He B nn-nneHKaX cneAY~HX nOCTOpOHHHX 3neMeHTOB: B nneHKe 
I - Ca 10,013%1, Ti 10,003%1, Cf 10,0003%1; B nneHKe II -
Cu 10,012%1. no-BHAHMOMy, OT4aCTH 3TH aarpR3HeHHR CBR3aH~ c 
HenonH~M YAaneHHeM KaTanHaaTopoe nonHMepHaa~HH. CneAyeT OTMe
THTb OTCYTCTBHe cypbM~, KOTOpaR ecerAa o6Hapy*HBaeTCR B nonH-
3THneHTepe~TanaTH~X nneHKaX ICOAeP*aHHe OKOflO 0,01%1 H CflY*HT 
C~eCTBeHHOH noMeXOH npH B~nOnHeHHH 3fleMeHTHOrO MHKpOaHaflH3a 
ocaAKOB, co6paHH~x Ha RAePH~x MeM6paHax. no AaHH~M HK-cneKTpo-
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CKOn~~ nn-nneHK~ Cy~eCTBeHHO aH~30TpOnH~ ~ xapaKTep~3Y~TC~ 

CTeneHb~ KP~CTann~4HOCT~: 52%-77% /1/ ~ 72%-87% /11/. B~coKoe 
COAep~aH~e ~30TaKT~4eCKOA ~paKq~~ ~ B~COK~A npoqeHT KP~CTan
n~4HOCT~ o6ycnoen~ea~T xopowy~ CToAKOCTb non~Mepa K AeAcTB~~ 
opraH~4eCK~x pacTeop~TeneA. TaK, 3KcTpaKq~~ K~n~~~M reKcaHOM 
B Te4eH~e 36 4aCOB np~BOA~T K noTepe 0, 2% ~ 1 , 1% MaCCbl nneH
KaM~ I I ~ I cooTBeTCTBeHHo 6ea ~x paapyweH~~. B K~n~~eM ren
TaHe noTep~ Mace~ MaTep~anoM I cocTaen~eT 3%. 

.RAepHble MeM6paHbl ~3rOTaBn~Ban~ ~3 nn-nneHOK, o6ny4a~ no
cneAH~e ycKopeHHbiM~ T~~en~M~ ~OHaM~/4/ ~ npOBOA~ X~M~4eCKY~ 
o6pa6oTKy161 • Ha p~c. 1 npeACTaeneH~ 3neKTPOHH~e M~Kpo~oTo
rpa~~H nony4eHH~x nopHcT~x CTPYKTyp. BcneACTBHe aHH30TponHocT~ 
MaTepHana nneHoK nonepe4H~e ce4eHH~ KaHanoe nop HMe~T ~DPMY 
3nnHnCOB, 6onbWHe OCH KOTOP~X HanpaeneH~ nepneHAHKYn~pHO OCH 
nPDAOnbHDA e~T~~KH nneHK~. Pa3Mep ce4eHH~ KaHanoe nap MeH~eT
c~ no rny6HHe, o6paay~ KoH«fJHrypaqH~ THna ••neco4Hble 4aCbl11

• MeM-
6paHa, npeACTaeneHHa~ Ha pHc. 1a, HMeeT AHaMeTp KaHanoe a Ha~
MeHbWHX Ce4eHH~X OKOnO 0,3 MKM H, cneAOBaTenbHO, no AaHHOMY 
napaMeTpy 6nH3Ka K MHKPO~~nbTPa4HOHHbiM MeM6paHaM, npHMeH~eMbiM 
An~ ~HHHWHOH 04HCTKH ~HAK~X cpeA OT B3BeweHH~X 4aCTHq 12• 41 • 
KoHycoo6pa3Ha~ ~opMa KaHanoe nap o6ycnoeneHa oco6eHHocT~MH 
TpaeneHH~ TpeKoB T~~en~x HOHOB a nonHnpon~neHe. Yron KoHyca 
YMeHbWaeTC~ C POCTOM aTOMHOrO HOMepa HOHOB, HCnOnb3yeMbiX An~ 
6oM6aPAHPOBKH nn-nneHOK /eM. PHC. 2/. B onpeAeneHHbiX npeAenax 
$0P~~' ~:::~ ~~::::::::~ ;:;:;;-:,·;;;.;jjc,;:;c;la iJO::IKI1MOM TpaeneH~~. LpeAHeKBaApa
TH4HbiH paa6poc pa3Mepoe BXOAH~X OTBepCn1H nop ,:QCTaBn~eT OKano 
8%, a paa6poc paaMepoe oTeepcTHA a Ha~6onee y3KHX y4aCTKax Ka
Hanoe AOCTHraeT 13% /npH cpeAHeM nonepe4HOM paaMepe nop Ha no
sepxHDCTH nop~AKa 1 MKM/. Paa6poc AOCTaT04Ho Man, 4To6bl o6ecne-
4HTb B~COKY~ ceneKTHBHOCTb pa3AeneHH~. 

6narOAaP~ peryn~pHOCTH nopHCTOH CTPYKTYP~ MeM6paH HX npo
HHqaeMOCTb An~ ~HAKHX HnH ra3006pa3Hb1X cpeA MO~eT 6b1Tb paCC4H
TaHa no H3BeCTHbiM ~OpMynaM An~ KanHnn~pOB KOHH4eCKOH «flop
Mbi/?,S/, B Ka4eCTBe npHMepa YKa~eM, 4TO nn-MeM6paHa TOn~HHOH 
10 MKM C pa3Me~OM nap B HaHMeHbWHX Ce4eHH~X 0,2 MKM H nnOTHQ
CTb~ nap 8· 10 CM-2 HMeeT npoHHqaeMOCTb An~ raaoo6paaHoro 
aaoTa 2 · 10 4 M3/(M2 • 4 · Mna}. . 

npeABaPHTenbH~e HCn~TaHH~ noKaaan~, 4TO nn-MeM6paH~ YCToA-
4HB~ e cpeAaX c e~coKHM pH. BoaAeAcTeHe 20-npoqeHTHoro pacTeo
pa rHAPOKCHAa KanH~ npH TeMnepaTypax AD 80° C BKn~4HTenbHO 
B Te4eHHe CYTOK He MeH~eT TaKHX ~apaKTepHCTHK MeM6paH, KaK 
T04Ka ny3b1PbKa, npoHHqaeMOCTb, npo4HOCTb Ha paap~B. 

ABTOP~ 6naroAaP~T o.n.OpenoBH4a, n.n.KynbKHHY H E.r.KywHa
peay aa noMO~b a pa6oTe, A.~.~HAbiKa - aa o6ny4eHHe nneHoK Ha 
YCKOpHTene. 
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PHc. I . 3neKT
poHHble MHKpo<Po
Torpa<l>HH RgepHblX 
MeMopaH Ha OCHo
Be IITI-nneHoK, 
OOJly'leHHbiX HOHa
MH KCeHoHa C 
llOJlHOH 3HeprHe:H 
125 M3B. IInoT
HOCTh nop J0 7 c~: 
a! MeMt5paHa Ha 
OCHOBe nneHKH I. 
YBeJIH'leHHe 9300. 
BepTHKaJihHaR H 
ropH30HTaJlbHaR 

JlHHHH COBnaAaWT C HanpaBJieHHRMH npOgOJlhHOH H nonepe'!HOH BblTR~
KH nneHKH COOTBeTCTBeHHO. 0t5pa3eQ OpHeHTHpOBaH nepneHgHKYJlRpHO 
K 3JleKTPOHHOMY nyqKy; 6/ MeMopaHa Ha OCHOBe nJieHKH II. YBenH
'leHHe 8550. Ot5pa3eQ opHeHTHPOBaH nog yrnoM 52° K 3JleKTpOHHOMY 
nyqKy . 
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PHc. 2. CpegHHH yron pacTBopa KOHyca KaHanoB 
nop B IIII-MeMopaHax KaK <l>YHKQHR nHHeH:Ho:H nepe
ga'!H 3HeprHH /ITII3/ yCKopeHHbiX HOHOB a30Ta /J/, 
aproHa /2/ H KCeHOHa /3/ npH <l>HKCHPOBaHHbiX yc
JlOBHRX XHMH'leCKOH oopaoOTKH, flli3 paCC'lHTaHa no 
MeTOgHKe/9/ , CBeTJlble H TeMHb!e CHMBOJlbl OTHoc:;n
CR K gaHHblM 3KcnepHMeHTOB c nneHKaMH I u II 
COOTBeTCTBeHHO. 
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Anenb IT.IO. H AP· 18-88-713 
IIonHnponHneHoBhle .R,JJ;epHhle MeM6paH&J -
HOBhiH BH,ll; MeM6paH ,IJ;nH oqHCTKH 
H aHanHsa arpeCCHBHhiX Cpe,JJ; 

Aaaa KpaTKaH xapaKTePHCTHKa nonHnponHneHOBhiX H,JJ;epHhiX 
MeM6paH, KOTOphle nonyqeHbl H3 ,JJ;ByxOCHOOpHeHTHPOBaHHhiX 
nonHnponHneHOBhiX nneHOK Ton~HOH 10 MKM nyTeM o6nyqeHHH 
YCKOpeHHhiMH THEenbiMH HOHaMH C nocne,JJ;yro~ XHMHqecKHM 
TpaaneHHeM. IIpHBe,JJ;eHhl ,JJ;aHHhle o ~opMe nop, ,JJ;HcnepCHH pas
Mepoa nop, npOHH~aeMOCTH MeM6paH, a TaK~e 0 CO,JJ;ep~aHHH 

npHMeceH B MaTpH~e MeM6paH, OTMeqaeTcn, qTo nonHnponHne
HOBhle MeMopaHhl MOrYT 6h1Tb HCOOnb30BaHhl ,JJ;nH oqHCTKH H aHa-
nHsa XHMHqeCKH arpeCCHBHhiX cpe,JJ;, 

Pa6oTa BhlllOnHeHa B na6opaTOPHH H,JJ;epHhiX peaK~HH OHHH. 

llpenpiDIT 06'1oe,tU1HeiOIOro IDICTHT)'Ta Jl,llepHWX HCcneAOBIUIJIH. Jly6Ha 1988 

IIepeBo,JJ; O.C.BHHorpa,JJ;OBOH 

Apel P.Yu. et al. 18-88-713 
Polypropylene Nuclear Track .Membranes -
a New Type of Membranes for Cleaning 
and Analysis of Agressive Media 

The brief description of the polypropylene nuclear 
track membranes is given. The membranes are obtained 
from biaxially oriented polypropylene films 10 p.m 
thick by means of irradiation with accelerated heavy 
ions and following chemical etching. The data on pore 
shape, the straggling of pore size, the permeability 
of membranes and on·the content ot impurities in membrane 
matrix are given. It is noted that the polypropylene 
membranes can be used for cleaning and analysis of ag
ressive chemical species. 

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