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A H H o T a u H H 

p a 3y!OUUIXC.It llpH .Q e neHHH 

16 3 6blllH onpeLte n e Hbl Bb! XO.Qbl H3 0 T O!I O B r , L a H ll8HT 8 H l1 L\ O B L\0 Tb B Kll iO '-IHT e nbH O, o6 -

Th 2 3 2 
H OH BM H Q 18 H Ne 22 C B 03 p 8CT 8 HHeM 3H e prHH B 036y >K -

Lte HHSI KpHB8SI Bb!X O .Q O B llp OL\ y KT O B LteneHHH p acw H p H e T C H If C pOC T O M M8CCO B 0f'O '-lf! C lla !lena

Ul e rOCH H .Qpa CM e u.raeT C H B C T OpO H y 6on ee TH >Ke nbi X MBCCOB b ! X '-l f!Cen, B c n e.::tCTBH e 3 TH X cp a K

T OpOB yBenH'-!11 B810TCSI Bb!XO L( b l B o6n a c T H TH >I< e !lb!X ll8 HT 8 HH L( OB , 



/ 

Bae.uea_ He 

Onpe.ueneHHIO BblXOLlOB OCK01'1KOB Ll91'19HHH npH o6ny'I9HHH TOpHH llnH ypaHa aeilTpOH8MH, 

/1-3/ - . 
npoTOHaMH Hl'IH .upyrHMH nerKHMH '18CTHU8MH 5bl1'1 nocaswea pHLl pa6oT • npa o6nyqemm 

'18CTHU8MH HH3KHX aaeprHA npe001'18Ll8eT 8CHMMeTpH'IH09 LlCneHHe, T,e, KpHBaSI 3 1l BHCHMOCTH 

BbiXOLlOB OCK01'1KOB OT M8CCOBOrO 'IHC1'18 HMeeT LlByrop6blil: BHLl, npH o6nyqeHHH 9THX )f<.e MH

rneaelt '11i1CTHU8MH 601'lblllHX 9HeprHJt HnH TSI:lKenbiMH HOH8MH yB91'1H'IHB89TCSI BepOS!THOCTb C.HM-

MeTpH'IHOro ,lle1'!9HHH, B peaynbT8Te '!ero KpHB8SI Bb!XOLlO·B npOLlYKTOB .ueneHHSI HMeeT , 0LlHO

rop6blil BHLl. BbiXOLlbl - npo.uyKTOB .ueneHHSI, o6pa3yiOWHXCSI ·npH o6ny'leHHH MHllleHeA c Z > 90 

TSI:lK91'lbiMH HOHaMK, 1'5binH onpe.ueneHbl TOnbKO .uns peaKUHil: U 238 + C 13 141 
H U 238 + N 14 

/5/. 

Sbll'IH nony'leHbl 0LlHOrop6ble KpHBbl9 BblXOLlOB OCK01'1KOB, B9plllHHbl KOTOpbiX ne:lKaT B 060HX 

C1'1Y'I8HX npH61'1H3HTe1'lbHO H8 5-6 M8CCOBblX e,llHHHU HH:lKe nonOBHHbl MaC<:;bl COCT :"1 HOrO S!Llpa. 

BbiXOLlbl caMbiX nerKHX H caM biX TS!:lK e l'lbiX npo.uyKTOB .ueneHHH npH 9TOM ae onp e.::r enHnHCb, 

B aacToRweA pa6oTe 6blnH onpe.ueneHbi ce'leHHSI o6paaoaaHHSI pH.ua TSI :lKenbrx naHTaaa-

.aoa npH .ueneHHH Th 232 
HOHaMH 0 11 

H Ne 22 
• 

8KcnepHMeHT81'lbH8SI '18CTb 

8 Ka'!eCTBe MHllleHeil: npHMeHHl'IHCb TOpHeBbie cPOnbrH 10 X 20 MM TOn lL{HH Ull 1/ MK 

2 22 
/20 Mr/cM ~ npH o6nyqeHHH HOH8MH Ne . _HnH CTOOK6 TOpHeBbiX cP01'1br, TOl'IWHHOlt 

2 18 
1,8 MK /1,5 MrfcM ~ npH o6ny'leHHH HOH8M'H 0 , 06ny'leHHe OpOBOllHnOCb lf8 BHyTpe HHeM 

ny'!Ke UHK1'10Tp0H8 TS!>KenblX HOHOB 06'beLlHH9HHOrO HHCTHTyTa SILlepH!olX HCC1'leLlOB8HHJt B .lly6-

He, TOKOM OK01'10 0,3 MK8 B Te'!eHHe 1-6 '18COB, npH o6ny'leHHH HOH8MH 0 lB H8'181'lbH8SI 

aaeprHH ny'IJta 6blna 105 Msa, _npH o6ny'leHHH HOHaMH Ne 22
- 157 Msa. flocne OKOH'IBHHSl 

o6nyqeHHH TOpHeaas ct>onbra pacTaopsnacb npH HarpeaaHHH a · 0,8 Mn KOHU. IINO 
3 B npHCYT 

CTBHH aecKOl'lbKHX Kanenb HaCbiWeHHOro pacTaopa Na2 Si F 
6 

, -400 MKr naaTaaa. B K8 -

'19CTBe HOCHTeJTH, H H3BeCTI!OrO KOnH'IeCTB8 Am 
2

'
11

LlnSI onpe.ueneHHH XHMH'I9CKOrO BbiXOLl8. 

npaBOMepHOCTb HCOOnb30B8HHH HeH30TOilHOrO HOCHT91'1H npH Ollpe.lleneHHH BbiXOLlOB 'naHT8HHllOB 

/6/ 
6bin8 Ll9T81'1bHO npoaepeHa nannaCOM , nocne paCTBOpeHHSI cPOl'lbrH npOH3BOLlHnOCb OCtl:lKLJ.e-

HHe ao.aaTa TOpHS!, oca.uoK npOMbraancs paa6aaneHHbiM pacTaopoM HNO 
3 

H 11]0
3 

TpaT coe.llHHHl'ICSI c OCHOBHbiM pacTaopoM • .UeAcTBHeM KOHU. aMMHaKa oca>K.u aaacb ra.upooKHC:H, 

KOTOpbre nocne npoMbiBBHHl'l pacTaopS!nHcb H pacTaop aaaocHnca a 0,05M HCI aa KOnOHKY 

2x100MM C K8THOHHLlOM Ll8Y9Kc-50x12 /12 MK /, 

B HeKOTOpbiX cny'laRx, c uenbiO nonyqeHHSI 6onee 'IHCToA cl>paKUHH pe.uKoaeMenbHbiX sne

MeHTOB, H3 p8CTBOpa nocne OTLl91'19HHSI TOpliS! OC8>KJ;181'1HCb cPTOpHLlbl, KOTOpbi9 38T9M nepeBOLlH

l'IHCb B ra.upooKHCH, SniOHpoa&HHe npoao.uanocb pacTaopoM naKTaTa &MMOHKH onpe.ueneaaoA Koa

ueHTpauHH /0,25-0,4M/ npH TeMnepaType 87°C. 
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H a puc . 1 rroKa3a H rrpHM e p x p oMaT orp a¢u q ec K oro p a 3 nen eHH H p e nKo3 eMe Ji bHhl X aneM B HTOB 1 

1 8 
o 6 p a3y!OWHXC H DpH o6n y q e HHH T OpHH H OH8M H 0 lp83D. B Ji e HHB 0 1 3 5 M JI8KT8 T OMI , n o c n e B b!M ui -

B8H HH K OH U e HTp8 UHH JI 8 KT8 T 8 B H e K OT Op b! X C Jiy'"I B HX ll0B b!W 81I8Cb DpH 0 1IH3H T e JibllO B 11 5 p 8 38 , 

Vf 3 0 T Oll b l Ob! JIH HneHTH ¢ HUHpOB8Hhl 110 rre puonaM Il OJiypacnan8 1 B HBKO T Op b ! X C JIY'"IBHX H 3 Me-

pHnacb TBK:>K e 8 HeprH H jJ -u3 nyqe HHH H y -crr e KTpw . DnH H 3 Mepe HH H {3 - u3n y q e Hui\ 

rrpuM e HHniiCb TOpUOB bi e C'"l e T'"!HKH MCT-17 . npH pac'"l e T e a6c OJI IO THb!X 8KTH B H OC T e i\ OT n e Ji b Hb!X 

H30TOIT OB 6 b inH c n e naHbi rr o rrpaBKH Ha r eoM eTpHIO H3!1.1 e puTe n bH o r o ycTpo i\cTBa 1 H a rr o rn o w e HH e 

B CJIOe B03nyxa H OKOWKe C'"!eT'"!HK8 H H8 OTpa)!{eHHe OT rr o nJIO)!{KH. XHMH'"IeCKHi\ BbJ•• 

x on 1 orrpe n e n e HHbii\ n o ' B bi xon y J. m 1 COC T8 B J1HJI B c p e nHe M 7 0-85%. n o np8BKH H 8 o6p830B 8HH e 

n o q e pH e r o H3 0 T Ona B p e 3 yJi b T8Te pac nana MaTe p H H C K Of' O 3 8 Bp e MH 06 Jiy q e HHH H C MOM e HT8 OK OH· 

161 
'"18HHH 061Iy'"!e HH H no pa3 nene H HH p8CC '"I H T hlB81IH C b n o 06hl '"! Hhl M y p 8BHeHHHM 

Cpe a Hee CB '"I e HH e o6 p83 0 B8HHH COOTB e TCTBy iO W ero H30T 0 08 B naHHOi\ p e aKUHH B npe n e nax 

aHeprHH '"1 8C TH Uhl OT Ha'"!aJibHOi\ a H e prHH n o a He p r uu KynoaoBcKo ro 6apbe pa o npe n e nHn o c b no 

¢opM yne : 
A a ~ -f..tJ--, n$(1-e · e - 1\T 

r ne A qucno pacn a .a os B ceK y H n y 1 

n '"IH C J10 pearupy!O W HX 8TOM OB H8 CM 
2

1 

~fl - '"IHCJ1 0 6 o M6a p n Hp y!OW HX '"18CTHU B C e KyH n Y 1 

Bp e MH 06 n yqe H jiH 1 

B peM H OT K O HU 8 0 6nyqeHHH .QO H3MepB HHH, 

M H WeHb B ¢o p Me ¢onbr n penH83 H8'"18J1 8 Cb B OCH O BHOM n nH CHHTHH ¢ Y HKUH H B0 36y)!{ -

23 2 I 18 246 K . 
.ae HHH peaKUHH Th 0 1 4n I Cf • aK noKa3an pac qeT, c yq e ToM senH'"!HHbi 

npo5er a OCKOJlKOB B TOpHH , B b!XO n bi np o nyKTOB nene lH Hl B OTnenbHb!X ¢onbrax H e M Ory T 

3H 8 '"1HT e JlbHO OTJ1H'"I8TbCH M e )!{ny C06 oi\) H 003TOM y 6b!J10 HeB03 M O)!{H0 Ollp en enHTb ¢YHK J..l HIO 

B036y )!{ n eH HH o6p830B8H HH OT ne JlbH b!X OCKOJlKOB, 

TopHeBbi e ¢onbrH He 6biJ1H OKpy >KeHbi M aTepH a noM 1 rrornowaJOWHM see B bi JleTaJOw He H3 

2 3 2 18 
T11 HOHaMH 0 6biJ1H o np eneneHbi HHX OCKOJlKH, npH 06Jiy'"leHHH CTODKH H3 9 ¢onbr I l 15MKI 

BblXOnbi OCKOJlKOB B rr e pBoi\ H llOCJlen He i\ ¢ on,rax TOJibKO OTHOCHTeJlbHO KYM YJlHTHBHOrO Bbi-

140 2 3 2 
x o ;:r a .Q JIH Maccoaor o '"IHCJ18 140 1 y = 1 I . npH o6n y '"leHHH TOJICTOi\ ¢ onbrH 1 }6 MKjTh 

22 
H O H8MH Ne 6bi1IH orrpeneneHbl a6COJIIOTHbi e a ¢¢eKTHBHble ce'qeHHH o 6 p 830B 8 HHH OTn e JlbH b! X 

OCKOJlKOB 110 B biWerrpHB'e n eHHOi\ ¢ opMyn e , npH 3TOM H e Y '"IHTb!B8J1HCb llOT e pH O C KOJlKOB 3 8 

C '"l e T B biJieT a H 3 OOB e pXHOCTH cPOJibf'H, 'ITO MOf'JlO rrpHBe CTH K OWH6K e , He rrp e B b i W 810Wei\ 

20%. 

To'"IH OCTb onpene neHHH BbiXonos p e nK o 3 eMe J1bHbiX aneMe HTOB ne )!{HT B np enenax ~ 30% 1 

B H e K O TOpb!X C J1Y'"IaHX 1 OC06 e HHO OpH H3M e p e HHH HH3KHX 8 KTH B H O CT e i\ 1 OWH6K8 MO)!{e T nOCTH

r a Tb 50% . 

P e 3yJibT 8 T b i H o 6cy)!{ n eHHH 

npH neneHHH TH )!{eJlb!X Hnep M HOf'03 8pH n HblM H HOH8MH MOryT 0 6 p830B8 TbCH C 6 0J1b

W HM H H e 3 8 BHC HM b!M H B b!XO n a M H CT86 HJibH !;>I e H3 0 T011bl, noaTOMy 3K C 11e pH Me HT 8 1IbHO O Op ene-

ne HHb! e B b ! XO.Qbl OC K O JlK OB '"18CT O H8 M HOrO . H Ji)!{e KYMYJlHTHBHblX B b i XOn OB ue rrO '"IKH naHH Of' O 

M8CC O B 0 f' O '"I HC J1 8 , 
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I b! X 

30%, 

DnH T o ro, '!T06 hr M O )!( H O 6 brn o p a 'cc'I HT8 Tb H3 H aA11eHHbiX aKcnepHMeliTaJibHblX Bbrxo11 08 

KYMYJI5iTHBHbl e B b!X0 11 bl Be e it ue iiO'IKH, H e06X011 HM O orrpe11 eJIHTb KOJIH'!eCTBO BbiJleTSIOWHX Hell

TpOHOB IIpH 11eneH HH H 3 8 BH C HMOCTH B b! Xon oe OCKOJIKOB 11SHHOll: M8CCbl OT Z 

npH o 6 ny'! e HHH TSI)!(eJibiX Sl11ep MHOr038pSI11Hb!MH HOHSMH o6pa3yeTCSI _ COC-T8BHOe S111p0 C 

/7/ 
B b!COK HM Z , KOTOpOe O'leHb nerKO 11eJIHTC51, no 11 8HHbiM _ TapaHTHHa OTHOW9HHe BepOSIT-

H OCTH 119JleHHSI K eepOSITHOCTH HCII Y CK8HH51 Heli:TpOHOB B 011HOM aKTe (f'
1 

/ f'n ) 11nsr H11ep c 

Z = 98 - }00 cywe cTB 9 HHO 60Jib W e 9 11 HHHUbl H COC T S BJIS!eT 10. noaT OMY rrp a o6nyq e-

2 2 
H HH R OHSMH 0 1B H Ne B O CHOBHOM 11en HT C H COCT S BH O e 5111p 0 110 H C IIYCK8HH51 H eli:T pOHOB 

Si11p0 MHW9HH TSK )!(e M0)!(9T 38 X B 8THTb T OJlbK O '!8 CTb Ha Jie T 810W9I'O 5111p8, no JlHTepaTyp~ 
/8/ 

HbiM 118HHbiM eepoHTHOCTb TaKoll: p eaKUH H 6&rcT po p a cT e T c aH ~prHelt. DnH aHeprHH 10,5Mae 

H8 HY KJIOH aTa BepOSITHOCTb C OCTSBJIS! e T 2 5-30% OT IIO JIH OI'O C e'! e HHH e38HM0119 li:CTBHSI, npH 

aHeprHHX · 5,8 Mae HnH 7,1 Mae H a H Y KJIOH , n p H KO T opbiX rr p oH3B011H JIHCb H aw H o6ny'leHHH, 

BepOHTHOCTb 38XBaTa 'ISCTH H8Jle TSIOW9I'O 51 11p8 3H 8'1H T 8JlbHO MeH b W 8 , 0 T CI0118 c n e11yeT, -'ITO 

IIpH 11e neHHH TH)!(eJi b iX S1 11 ep MHOI' 0 3 8 pSI 11H bl MH H O H 8MH B Y C JIO BHH X H8 ll! HX O!Ib! TOB - 6 0 JibWHH

cTee CJJy'I89B COCT a eH 09 51 11 p 0 119JIHTC51, n o aTOMy MO)!(H O 110CT 8 T O'-I HO TO'!HO 0 U9HHTb 38 p 51 11 , 

Macey H aHeprHro 11en51wer o c 51 H11pa . 

Pac-qeT KyMynHTH~H hlX B hlX011 0B rrpoB0 11 HJIC 51 rrpH 11 B YX rrpe11rrono )!( e HHSIX o pa c rrpe11e n eHHH 

/ 910 / / 11/ 
3apH11a : paBHbe cM e weHH e 3ap51 118 ' H rrpo rropuHoHa n bHOe p a c rr p e11 e neHHe 3 a pH11 a • 0 6e 

I'HJJOTe3hl npe11IIOJia raiOT , '-I T O B8pOS!T HOCT b B03HHKH O B e HHS! OCKOJIKOe C 3 8 pS1110M Z H M S CC O ll: 

A Bbip a )!( a e TcH cT a TH CT H'-lecKol!: cpyH KUHel!:: 

p 11 JlS! 

nonyWHpHH8 KpHBOll: p83 ,ll e JI 8HHS! 38 pS! 118 IIpH 11en e HHH H 8l!:TpOH8MH H JI H IIp OTOH8M H C a H e prHel!: 

110 1 2/ 
25 M as COCT 8BJI51 8 T "' 2 , 2 811 1-!HHU M8 C Cbl 

1 
, '-ITO C OOTBeT CT e yeT KO H C T 8HT 8 

C ::: 1,45, npH y a e JIH'-l 8 HHH 9 HeprHH 6oM68p11 HpyiOWHX '-l8CT HU 110 100 JV\ s s rr o n ywHp HH 8 

11 0 CTHraeT 3H8 '-l 8 H H 51 3 H C "' 2,7
1 1 21 

B cny'l ae 11eneH HS! T OpHS! HOHS M I! Ne 22 
IIO CTOHHHSS! C p8CC'IHT biB 8 Jl8 Cb 113 , rra p H3 0 6a p 

Ce 143/Pr 14 ~ Nd 149/Pm 14 ~ Sm 15 ~Eu 156 
H He3a B HCHMbiX BbiX0110 B 3a w Hur e H Hbi X H 11e p. B c n y-

'l ae 11 BJieHHSI Th H OH aM H Ne
22 

MeT0 11 0M rroc n e110B a T e nbH bi X rrpH6JIH )!(eHHl!: 6br•no H8ll:11eno 

/ 13/ C = 1,6 , 3H a'-l e HH SI Z A 6biJIH B351 Tbi H3 pa6oT hi Kop Henna , 3Ha'IeHHH Z P p acc '-I HT bi -

aanH Cb Ha OCHOB B BbiWe !IpH Be119HHb!X I'H JIOT e3 1 H H8H JlY'-ILUee C OrnacH e 6 b iJJO DOCTHI'H Y T O 11 JI SI 

I'H IIOT93bl paB H OrO C M e weHHS! 3 8p51118 B IIpe11IIOJIO )!( eHHH, '-I T O HCn y cKaeT C S! 1 2 HJIH 1 3 Hel!:T pOHOF> . 

npH .lJ; 9 Jl 9 HH H TOpl-IS! HOHSMH 0 
18 

KOHCT8HT 8 C 6b! Jl8 Onp en; eneHa T O Jlb K O !IpH6JIH3 HTe JibH O . 
~ 

nony '-leHHb!B 3Ha'-l.eHHSI K O Jie6JIIOTC51 B n pe11enax 1 ,2-2 , 0 . M 0)!( H O rrp e11 IIOnar a Tb . 'IT O KpHB bie 

pacrr p e 11 9 J19HHSI 38p51 118 !IpH 11e n e HHH T OpHS! HOHSMH 0 18 
H fi e 

2 2 
H e 6 y n;y T C JIHLU K OM OTJI H'I8Tb ·~ 

CH, noaTOMy Mbl pa C C'-IHT biBS Jl H K YMY JISIT H B H bie Bb! XO.lJ;bl rrpon;y KT O B 11 e neH HSI T OpH51 !iO HS MH () 1 8
, 

!IpHMeHHSI T e )!(e KOHCT SH T bl , 'ITO H IIpH n;eneH HH T O p !-1 51 HOHSM H Ne 22
, 3T H p e3yJibT 8Tb! X OpOWO 

COI'Jl8C YIOTC51 C OIIpen;eJieHHeM K OJIH'-leCT B S HCIIyCKaeM hlX HeRTpO H OB IIy T eM Cp8BH ~HH51 BhlX011 0B 

H30TOIIOB HTTpHS! C B biXO.lJ; S M H Jl8HT ,9.HH .lJ;O B B rrpen;IIOJIO )!(e H HH, '-ITO K p HB8SI B biXO.lJ;OB O C KOJIKOB 

CHMM9TpH'-IH8 , KpoMe T OI'O Mbl IIpOH 3 B O.lJ;HJlH OU eHKy K O JlH'!eCTBa Hel!:T pOHO B, H CIIyCKa eMbiX n p 11 

11e J19HHH, HCX O.lJ;H 1-1 3 aHep rHH B 036y)!(JleHH 51 C OC T8BII OI'O H.z:tpa , npH 0 6ny '!eHHI1 T O pHS! H O H8\!l! 

5 



Q 18 
c 3HeprHei1 j 05 N\ 3e nenHUHIMCH H D p OM HenH e T CH Cf 2 ~ 0 , 3 H e prHH eoa6y >Kne_HHH K o -

Topo.ro, p a eH a 65 M 3e , e c ny'-la-e o6ny<feHHH T Op HH HOHaMH Ne 22 TaKHM HDPOM HenHeTcH Fm H 4 

3 11 ~prHH e036y>KL]eHHH K OT Opor o - 91 M3e, H a 3 T OM OCHOeaHHH OU e HKa KOn!i'-leCTea H e i1TpOHOe 
- J 

)1C nycKae M p i X npu n e n e H H HJ rr po<~aeon Hnac·b cn e ny!OW HM o6paaoM . np<~ crroHT aHHOM neneHHH H e -

eoa6y >I<neHHbi X Hnep Cf 
2 ~ 2 

H Fm 
256 

cpe n Hee KOnH'-I ecTeo HcnycKaeMbiX H e i1TpOHOe c ooTee T-

1 14 I . 
CTeeHHO II = 3 ,6 11 4 . YJ a e eC TH O ,' Da .ry ee , '-IT O np aKTH <IeCKH ecH 3HeprHH e036y>KDeH11 H 

c OCT .;t eHOrO Hnpa npeepawaeTCH e 3Hepnuo e oa6 y >K L] e HHH OCKOnKOe. !l03 TOMy KOnH'-! ecTeO H e i1-

TpOHOe, liCnycKaeMbJX npH nen e H HH e036y /KL]eHH bJX HL]ep , OUeHHeanOC b K a K CyMMa '!I!Cna Hei1-

TpOHOe, HcnycKaeMbJX np!i neneHHH Heeoa6y>KneHHoro H n pa H '-l!icna H e i1TpoHoe, Hcnap H eM biX 

3a C 'f t T 3HeprHH eo36y>KneHHH nenHw e rocH Hnpa . np!i 3 T OM n nen n o naranocb, <!TO 9T a " a o-

6a eO'fH a H" 3H e pr11H eoa6y /K[leHHH p a cnp e aenHeTCH Me>K[ly OC KOnK aMH e OTHOWeHH!i HX MaCC , 

Dn51 ' HC n ape H HH oaHor o H e i1TpOH a Heo6xoaHMa aHepr<~H, paeH a H ~YMMe - 3HeprHH c eH3!i 3Toro 

H e i1T pOHa H yaeoeHHOH H aepHoi1 T eM n e paTypbl. [lnH nocneaHei1 6p a n oc b 3Ha'-leHHe 2 Mae. 

3T HM CriOC060M 6 bJn 0 Hai1 a e HO, <!TO cpeaH ee KOrrH<feCTeO 11CriYCKaeMblX He iiTpO HO e n p H 

aeneH!ili T OpHH HOH aM !i 0
18 

a on>KHO 6 biTb 9-10 H np!i [le rr eHH H T OpHH HOH I:J.M H Ne 
22 

- 12 

VIa 3Kcnep<~MeHTanbHo · onp e a e n e HH bi X ebJ Xoa oe 3aTeM 6birrH pacc 'f<~Ta Hbi K yMy nHTHeH bie 

Bb! XOI!bi a nH aaHHbi X Maccoe bi X <!He en 1Ta6n 1, p11c. 2 ,3 I !i H e3ae<~c!iMbie e bJXO J:lbi 1Ta6n . 2, 

pHc . 4 1. 
Ebino onpeaen eHO 13 KyMynHTHeHbiX e biXoaoe H 5 He3aeHCHMbiX ebiXoaoe !i30Tono e pe a -

K03eMenbH bi X 3 rr eMeHTOe npH 06ny<!eH!i!i TOpHH HOHaMH 0 
18 

li 13 KyMyrrHTHeHbJX li 7 H e 3 ,aeHCI1_ 

22 
M biX e bJXoao e H30TOnoe peaKo3eMenbH biX 3rreMeHTOe npH aen eHH !i T OpH S! HOHaMH Ne • B 

o6oHx cny<!aHx 6birrH Hai1ae H bi TonbKO a ea H3 0 T o n a Tep 6 !iH: Tb 
161 

c nepHO I!OM. non ypacnaaa 

16 3 164 1 

6,9 I!H H -H- Tb c ne., <~o aoM nonypacnaa a 6,5 qac . H e Obin 3aMe'-leH H30T o n T b c n epHo-

23 8 ' / 15 · 
aoM nonypa c n aaa 23 qaca, H a i1 aeHHbiH np!i o6ny'f eH !ili U npo T o H aMH c E = 170 Mae · 

161 • 163 
Bo e cex cnyqaHx , oaHaKo, ebJXOI! bi Tb 6birr!i ebiwe !i To HH >Ke , no cpaeH e H!i !O c cooT 

e e T CTeyiOweli' KpHeOH 3ae!iC!iMOCT !i e bJXOL{Oe OT Macco e o r o 'fliCna·, 

CorrOCTaeneH!ie KpHe bJX, H306pa £Ka iOW HX 3aeH C HMOCTb ebJXO[!O e OCKOrrK Oe OT MaCCOBOro 

<!11Cna np!i aene HH!i T Op!iH pa3Hb!MH <faCTHUaMH C p a3 rr!i'fH biM!i 3H epr11HM H, Il,OK a3bieaeT, <!TO 

eH[l Kp!ieoj.j ehlXO[!Oe p e[!K03eM e rrbHhlX 3rreMe HTOe CHrr bHO 3aeliCI1T OT y cnoeliH ae neHHH 

/p11c . 5 T a6n, 3 / , C e03paCTaH!i e M 3H ep r111i e036y >K [leHHH K pHBaH BbiXOL{OB rrpo ay KTOe a e ne 

HHH p aCW!i pH e TCH . C pOCTOM MaCCOBOrO q11cna aenHW e r QCH H ap a cepeLl liHa Kp!ieOH , a c n e n o

eaTerrbHO H n ::: H Kp!iBa H, cM e waeTcH B cTopoHy 6 one e TH £Ke n biX Maccoebi X L!Hc e n . Bcnen 

cTeHe 3THX cj:Ja KT OpO e B biXOLlbl B o6naC TH O <! e Hb TH >KerrbiX OCKOnKOe pe3K O eoapacT aiOT , KpH

BbJe BbiXOLlOe peLlKI1X 3e:v1en b rrpH neneHI11i TOp!iH !iOHaM!i 0 
18 

H Ne 
22 6 n<~3Kii, YJ x Men-

neHH Oe Il8Lle HH e Il ~ Ka 3 biea eT, <!T O Il pH 06ny<fe HHH TH >KerrbiX H ae p MHqroa apH Ll H biM\'1 110HaMH , 

npH COOTeeTCTeyiOW HX ycnOe11HX , B03MO /KHO ebiLlerrH Tb Ha K OrrO HK e H H[le HTH cj:J HU11p OeaT b H30 -

TOilhl 6onee TH >KerrbJX ri8HT 8 HH Ll OB , 

np!i neneHI1H T0p 11H 11 ni1 yp'a Ha <! 8C TH UaMH HI13K 11 X 3HeprHii pa3HOCTb ZA- zp COCTaenH-

/ 16 I " 
e T B cpenHeM 3 - 3,8 , C yeerrH<feHHeM 3 H e prHI1 e036y £KLleH!iH paCTeT KOrr!i'f e CTeO He HTp o -

H Oe, HcrrycKaeMbiX rrpH nene H<~<~, rro3T OMY ee n<~qHHa Z A-. ZP yMeHbwa eiJ' cH. B cny'fa e ne m~-

H11H TOpHH 110Ha MH 0 18 
!i fie 

22 
C OCT aeHOe H Ll.pO> HBriH!Q WeecH H eHTpO HO Llecj:JHUHTHbiM K 

TOM y /Ke HCilYCKae T ewe i0-13 H e iiTpOH'Oe, noaTOM Y Z A - ZP e o6naCTI1 peLlK03e Merr bHbiX 
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sneMeHTOB paBHO 1,0 -} ,5. 3TOT cpaKT, Ka K I{ Kpi-!BaSI pacnpeneneHI-!SI 3apSi na npH ne neHI11-! 

/pi-!C. 4 / , nOKa3biBaeT, '-!TO CTa6M·J1bHble I130T0flbl 6y nyT BQ3HH KaTb CO 3 Ha'-!H T eflbH biM I-! He3a

BI-!CI1M b!MH Bb!XOnaMI-! I{ '-!TO, BepOSITHO, B03MO)l<HO O~pa30 BaH He Sinep C HenocT aTKOM HeHTpO-

HOB . 

B 3aKnlO'-! e HH e aBT Opbl C'-!HTaiOT CBOI-!M n om-oM no6naronapHTb r .H . <t:>n epO B8, B.B.Bon

KOB a 3a »HTepec ·K pa6oTe, a TaK )l<e H.Vl. TapaHT»Ha, B . A. KapHayxoBa n rpynny o6cny)l{» 

BaHHSI UI-!KJ10TpOHa 3a nOMOWb npH o6cy)l{ne HliH pe3YflbTaTOB H npOBeneHHH naHH b! X 8KCnep1-!-

Me HTOB. 
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p H c. 1. 

XpoMaTorpa¢H'IeCKoe paaLleneaHe peLlK03eMenbHbiX aneMeHTOB, o6paayJOWHXCH rrpH 

o6ny'leHHH Th 232 HOH8MH 0 18 
• Konoaxa 80 x 2 MM, Ll8Y9KC 50 x 12, 12 MK , anJO-

eaT 0,35 M naKTaT aMMOHH.II, pH 4,55, T = 87°C. 
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KpHBaH BbiXOLlOB pe£lK03eMenbHbiX aneMeHTOB npH o6ny'l eHHH Th 232 
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CpaBHeHH e BbiXO .ll OB pe.a K o3eMeJibHbi X 3 Ji eMe HTOB np11 p a 3Hbi X ycno B IHIX .aeneHI! H 

B b!XO .ll .ll JIH A 140 = 1 • 

- .aen e HHe KOTJIOS bi M H Hei%TpOHSMH I 17 I , 

2- .aeneHHe a - qacTHuaMH c E = 37 ,5 M a s 1 18 1 , 
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18 
0 c E = 105 Mas, .a e neHHe HO HBMH 

22 
.a e neHH e HOH 8MH N e c E = 157 M a a. 
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