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B HacTORUiee apeMR npo~eccbl MHKpO$J.1nbTpa~HI1 H YilbTpa(Jll111bT
pa~l111 mi1AKI1X H ra30B~X cpeA c McnOilb30BaHI1eM MeMfipaH HaXOART 
ace 6onbwee pacnpocTpaHeHvte. MeM6paHHaR TeXHonorvtR wvtpoKo 
npvtMeHReTCR npH 0411CTKe cpeAbl OT MHKpOB3BeCeH, np11 cenapHpo
BaHI111 11 KOH~eHTpa~HH MHKp06HOJ10rl14eCKHX ofioeKTOB H fieilKOB, 
np11 aHailH3e MHKPOKOJ1H4eCTB pa3IlH4H~X BetlleCTB, np11 onpecHeHHH 
BOAbl H AP. AnR 3$$eKTHBHOH peailH3a~HH yKa3aHH~X npo~eCCOB 
K MeM6paHaM npeAoRBilR~TCR TaKHe Tpe60BaHHR, KaK B~COKaR npOH3-
BOAHTeJ1bHOCTb, MailaR AHCnepcHR AHaMeTpOB nop, XHMI14eCKaR CTOH
KOCTb, B03MOmHOCTb pereHepa~l111 H AP. 113 H3BeCTHbiX THnOB MeM6-

paHHbiX MaTepl1ailOB Ha116011ee nOilHO 3TI1M Tpe60BaHHHM OTBe4aiOT 
$11IlbTpbl, BbtnycKaeMble aMepHKaHCKOH <!>HPMOH "Nuc 1 epore" /RIWPHble 

$J.1IlbTpbl/. 
AnR HX H3rOTOBileHHR HCnOilb3yeTCR cnOC06HOCTb pa3JlH4HbiX He

MeTai1IlJ.14eCKHX MaTep~ttailOB $HKCHPOBaTb B CBOeH MaTpH~e TpeKH 
3HeprH4H~X TRmeil~X 4aCTH~. npH cne~HailbHOH XHMH4eCKOH o6pa6oT
Ke BAOilb TpeKOB o6pa3yiOTCR OAHOPOAH~e CKB03H~e KaHail~, HMeiOUIHe 
ysKoe pacnpeAeneHvte no AHaMeTpaM. BenH411Ha AHaMeTpa 3aAaeTcR 
A11HTeilbHOCTbiO 11 11HTeHCI1BHOC!b10 XHMH4eCKOrO TpaBileHHR H MOmeT 
MeHRTbCR B npeAeilaX OT 150 A AO 12 MKM. 411CI10 nop Ha eAHHH~Y 
11IlOUiaA11 3aAaeTCR HHT,HCHBHOCTbiO nOTOKa 4aCTI1~ H npOAOilmHTeilb
HOCTbiO o6ny4eHHA/2,3. B Ka4eCTBe 11CT04HHKa 3HeprH4H~X TRmen~x 
4aCT11U HCnOilb3YeTCR ypaHOBaR MHWeHb, 3MHTTHPYIOlllaR OCKOilKH Aene
HHR B llOTOKe TellilOB~X HeHTPOHOB aTOMHOrO peaKTOpa. BADilb MI1-
WeHI1 npOTRri1BaeTCR IleHTa 1-13 110Ili1MepHO,:; nileHKI1, RBilRIOUiei1c.R 
ocHoaoA MeM6paHHoro MaTepvtana. TOillliHHa nneHKI1 He AOilmHa npe
aocxoAHTb npofier OCKOilKOB B MaTepvtane, T. e. BeJU14111-IY OKOilO 

10 MKM. 
noAOfiH~H cnoco6 113rOTOBileHHR RAePH~X $HilbTPOB paspa6oTaH 

B fla6opaTOPHI1 RAePH~X peaKUHH 011~11, rAe B Ka4eCTBe HCT04HHKa 
3Hepri14H~X 4aCTH~ 11CnOilb3yeTCR UI1K110Tp0H TRmeilbiX HOHOB Y-300, 
HMeiOUIHH B~COKYIO HHTeHCI1BHOCTb ny4KOB MOHOXPOMaTH4eCKHX HOHOB 
aproHa, KpvtnToHa, KceHOHa /5- 8·1Q12 HOH/c/. AaHH~A cnoco6 
HMeeT PAA AOCT011HCTB, B 4aCTHO~TH, B~COKyiO npOH3BOAHTeilbHOCTb 
npH o6ny4eHHH nneHKH, ManyiO AHCnepcHIO AHaMeTpoe nony4aeM~x 
nop finarOAapR MOHOXpOMaTI14HOCTI1 ny4Ka 110HOB, OTCYTCTBI16 aKTHaa
UI1H MaTepvtailOB. 0AHaKO B CBR311 C TeM, 4TO MOUIH~e YCK0pi1Tenl1 
TRmeilbiX HOHOB RBilR~TCR YHI1KahbH~MI1 ycTaHOBKaMI1, 11CnOJlb3yiO

UII1MHCA noKa B OCHOBHOM AilR Hay4H~X HCCileAOBaH~IH, npo6JleMa 
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HX npHMeHeHHR AnR Maccosoro npOH3BOACTBa RA8PH~X $HnbTpos AnR 

HapOAHOro X03R~CTBa RBnReTCR BeCbMa cnO*HO~. B TO me BpeMR 

nOTpe6HOCTH B RA8PHWX $HnbTpax nOCTORHHO pacTyT H paCWHpR8TCR 

o6nacTb HX npH~eHeHHR. B 3TOM nnaHe Hcnonb30BaHHe peaKTopos, 

KaK 6onee pacnpOCTpaH8HHbiX H AOCTYnHbiX ycTaHOBOK,npeACTas-

nReTCR secbMa ~enecoo6pa3HWM. u 

u 101 ~ HeHTp. 
HanpHMep, npH nnoTHOCTH HeHTpOHHoro noToKa ~ ~ 

235 CM C 
npH TOn~HH8 CnOR ypaHOBO~ MHWeHH H3 U 0,2-0,4 Mr/cM2, 

3$$eKTHBHOCTH KDnnHMa~HH 10-2/AnR C03AaHHR HanpasneHHOro nOTO

Ka OCKOnKOB AeneHHR/ 1 CM2 ypaHOBO~ MHW8HH H3ny4a8T 

6 OCKOnKOB 2 
3-6·10 - . npH nno~aAH MHW8HH 0,1 M HHT8HCHBHOCTb 

c 9 OCKOnKOB 
HCnOnb3Y8MOro nOTOKa OCKOnKOB AeneHHR COCTaBHT 3-6·10 , 

c 

Bo3MOmHDCTH npoH3BOACTaa RA8PHWX $HnbTpos c noMO~b~ TMnoswx 

peaKTopos, MMe~~MXCR s cTpaHax-y4aCTHH~ax OH~H, noKa3aHbl s 

Ta6nM~e. H3 AaHHWX Ta6nM~bl cneAyeT, 4TO Mcnonb3oeaHMe peaKTo

pos MOmeT o6ecne4HTb OTHOCMTenbHO BWCOKY~ npOH3BOAMTenbHOCTb 

o6ny4eHMR nneHKM. 
AMcnepcMR AMaMeTpos nop, DAHa M3 OCHDBHWX xapaKTePMCTMK 

MeM6paHHOrO MaTepHana ,AnR RA8PHbiX $MnbTpOB, M3rOTOBn8HHbiX C 

nOMO~b~ OCKOnKOB AeneHMR, COCTaBnReT 20% H3-3a OTHOCMTenbHO 

WMpoKoro Maccosoro M 3HepreTH4ecKoro pacnpeAeneHMR 3TMX ocKon

KOB. AMcnepcMR B03pacTaeT npH AMaMeTpax nop, MeHbWMX 0,1 MKM. 

0AHaKO MCCneAOBaHMR, 8 KOTOpbiX MCnOnb3DBancR 8 Ka4eCT8e HCT04-

HMKa He~TPOHOB MMKpOTpOH MT-17, 'noKa3anM, 4TO Ka4eCT80 $MnbT

po8 8 AHana30He AMaMeTp08 nop 0,5-10 MKM Mano OTnH4aeTCR OT 

Ka4eCT8a $HllbTP08, M3rOTOBneHHbiX C nOMO~b~ MOH08 KC8HOHa 

c 3HeprMe~ 130 MaB. 
3KcnnyaTa~MR ycTpOHCT8 AnR o6ny4eHMR nneHKM s peaKTope He

CKDnbKO ycnDmHR8TCR M3-3a aKTM8a~HH OCKOnKaMM AeneHHR MHWeHHO

ro y3na M KOnnMMaTOpa,B~AenR~~ero Hanpa8neHH~H nOTOK OCKOnK08, 

HaKonneHHaR OCKOn04HaR paAHOaKTM8H0CTb npM o6ny48HMH 100 Mr 
236 U 8 Te4eHMe 100 AHeH Ha peaKTOpe C noTOKOM HeHTpOHOB 

1012 1/cM2C COCTa8HT 0,5 p/4 Ha paCCTORHHM 1M nocne 10-AHe8HOrO 

OCTWBaHMR.npM He06XOAMM~X Mepax 6e3onaCHOCTM pa6oTa C MHWeHHWM 

y3noM He npeACTasnReT onacHOCTM AnR o6cny*MBa~~ero nepcoHana. 

AKTM8a~H~ nneHKH OCKOnKaMH AeneHHR,KOTOpWe HCnWTanM pacceRHH€ 

MnH 4aCTM4HOe norno~eHHe 3HeprHH Ha KpOMKaX KOnnHMaTopa M 

8CneACT8M8 noTepH 3HeprHM BHeApRnMCb 8 MaTepMan nneHKH, MOmHO 

CHH3HTb AD AOnyCTMMOro ypOBHR, npMMeHRR cne~ManbHY~ KOHCTpyK

~~-~~ KonnMMaTopa. AnR npeAynpemAeHMR aKTH8a4MH nneHKM 8 HeHT

pOHHOM nOTOKe He06XOAHMO npHMeHeHHe nneHKM H3 XHMH4eCKH 4MCTO

ro MaTepHana, H~ COAepma~ero npMM8CM 3neMeHTOB, Ha KOTOpWX 

8D3HMKa~T AOnromH8Y~Me aKTHBHDCTM. HanpHMep, s PRAe cny4aes 
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Ta5JIHIJ;a 

Tim peaKTopa ilnOTHOCTb 
He!hpOHHO

ilp0~3BO,lJ.~TenbHOCTb 06~yqeH~fl nneHKM ,D.nfl 
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I'O I!OTOKa 
s Tennosoti 
KonoHHe N no~ 

A B B r 
ro7 rod ro9 

.,lli~,!:hpOH CM 
CM2,C8K .J 

£A Ml{M I , I 0, 35 0, I 

P IO.fo 10% IO% 

TlmoBOfi aKcne- s" CM 150 15 I 5 
pHMeHTa.JI:bHI:.iH 12 """'Ce"K ' 

peaKTQil MOI!lliO- IO CM 
CT:&lO 5=-ICMBT 1) 'CeK 10 1,0 0, I 

PeaKTop 
"APrYC" 

roll 

M2 5 4 3 R.- 2,5.10 1,4.10 1,5.10 
IOO,D.H. 

s CM2 
C8J{ 

·v CM () Ce"K 

15 

I,O 

1,5 0,15 

0,1 0,01 

~ 4 3 2 fZ - 1,5.10 1,5.10 1,5.10 
100AH 

ro10 

0,035 

IO% 

0,15 

O,OI 

2 1,4.10 

0,015 

0,001 

15 

llpHMet.IaHHe K Ta5nH~e: N - 'l!Hcno nop Ha 8AHHH~Y nno~aAH 

¢HJibTpa, d - AH8MeTp OAHHO'llHbiX nop, P - rrosepxHOCTHaH 

I10PHCTOCTb, S - I1pOH3BOAHT€JlbHOCTb oonyqeHHH I1J18HI<H, 

V - CKOPOCTb npOTHJKKH neHTbi c nmpHHOH ISO MM, R - BbiXOA 

oonyqaeMOH I1J18HKH rrpH 1 00-·AH8BHOH paooTe peaKTOpa 

I cpeAH8I'OAOB8H npOAOJlJKHTeJlbHOCTb/. ,[(aHHbie, npHBeAeHHbie 

B T80J1H~e, TIOJ1Y'll8Hbl C Mlilll8Hbl0, HMeiO~etf TIJ10~8Ab 0, 1 M2 

H TOJl~HY CJlOH Z35u 0,1 MI'/CM2. 

K nasCaHOBOH nneHKe A06aenR~T OKMCb TMTaHa. 3TO npM80AMT K 803-

HHKHOBeHH~ S-aKTHBHWX npOAYKTOB 51Ti (T1j2/5,8 MMH) M 

45Ti(T\/2=3,1 4aC) COOTB8TCTBeHHO B peaK4MRX SOTi (n,y 

M 46Ti (n, 2n). 

B 4enoM npHBeAeHHWe coo6pameHHR no38DnR~T C4HTaTb, 4TO 

Mcnonb308aHMe peaKTOP08 AnR npoM380ACTBa RAePHWX $MnbTPOB R8-

nReTcR nepcneKTHBHbiM. 3TO nDATBepmAa8TCR M nonomHTenbHbiM Onbi

TOM $MPMbl "NUCLEPORE", MMe~~e~ WHPDKM~ c6biT C8DeH nPDAYI<4MM. 

A8TOp C4HTaeT C80MM npHRTHWM ADnroM swpa3MTb npH3HaTenb

H0CTb aKaAeMMKY I.H.$neposy 3a 6onbWOH CTHMynMpy~~H~ MHTepec, 
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npoReneHH~H npH o6cy~AeHHH H aHanH3e 3Toro MaTepHana. AeTop 
6narOAaPHT TaK~e Co AoH CHK H nH 4aH Cy 3a nOMO~b B pa6oTe. 
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