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'leHH 

Koae 

HLleH 

Hhi e 

H I1H 

an eM 
A H H o T a u H n 

Mory 

na101 
npoBe.oeHO cpa j:IH eH !i8 paanemrTenbHhiX CBOikTB CMOn nayaKc- 50 X 12 

3H 8T ! 
I ll.]. Miller , !I o Hn o H I , nayaKc- 50 x 12 ICWA I, KaTeKc C x 8 / 4exocno-

Ba K IHll . 

.u ayaKc · 
nony'l8Hhl ranon HHHe'6b!e 'lHCna ann naHT8HHLlOB H pR.oa 8KTHHHLlOB 11pH Bbl-

B n 
M b!B8 H IiH J18 KT8TOM , a -OKCHH3061THpaTOM H UliTpaTOM 8MMOHHR npH TeMnepa-

0 
Type 87 Ha CMOnax .oayaKc- 50 X 12 H KaTeKC C X 8. noKa38HO, 'lTO ra.oonH-

MapK 

HHeBb!8 'li1C n a He SlBnHJOTC H HeH3MeHHOJ;!: xapaKTepHCTHKOJ;!: CMOnhi Ll8HHOJ;!: MapKH • . 

Menb 
Orrpe.ueneHo MecTo BhiM biBaHHH npH xpoMaTorpa cpu qecKOM pa3.oeneHHH pH.oa 

THHH j 
a -aKTliBHhiX aneMeHTOB, KOTOpb!e MoryT MewaTb onpe.oen eH!iiO TpaHcypaHo-

B b!X '? JleMeHTO B . 

B8KHS 

CMOn 

weAc 



.• 

10-

Ja-

ta 

nocnenHelf onepau11elf npu XHMH'"!ecKoli o6pa6oTKe TH »<enbiX M11WeH e li, o6ny

'"!eHHbiX MHOr038p51.llHb! MI1 110H8M H, 51B JI519TC51 XpOM 8TOrpa¢H'"I9,CKOe p 83.ll9JI9HH9 pe.n

K038M9JibHb!X 9JI9M9HTOB H aKTHHH.llOB H 8 HOH006M9HHOH KOJIOHKe • .[{nH TO'"IH OH 

11.ll9HTI1 cjJI1K8UI111 o6p830B8BWHXC 51 p8.llH09JI9M9HTOB He06XO.lll1MO 3H8Tb p 83.ll9JII1T9Jtb

Hb!9 Koa¢¢11u11e HTbi nn11 Ka»<.n oil: nem1 T eJtbHOil: cl1cTeMbi , KpoMe Toro, npu o6nyqe-

H l111 u Th MHoro3apH .llH biMI1 110H8MI1 B03HHK8IOT anb¢a - aKTI1 BH bie 1130TOnbi 

aJteMeHTOB Ac, Ra, Pa, Th, Bi, Pb, Np, Pu 11 npon y KTbi ux pa cna.na, KOTOp bie 

MOl"'yT M9Lll8Tb onpen e JteHI110 8 KT11HH .c!O B
1 

TaK K8K 'i8CTI1'"1HO liJII1 llOJIHOCTbJO COOC8 )K -

.ll8!0TCH C • noaTOMy llp11 XpOM8TOf'p 8Cfll1'"19CKOM p83.ll9JieHI11i H 8.ll0 T8K /K 9 

3H8Tb M9CTO 11X Bbi M b ! B8HIH!, 

8 H8 W IIX Ollb!T 8X Mbl H 86JI!O.ll8Jll1 , '"ITO K03qJcj:J iiUI19HTbl p83.ll9Jl9HI1 51 H8 CMOJte 

11239101 
Ll 8Y3KC - 50xJ2 OTJll1'"1810 TC51 OT K 09cj;cjJ !iUI19HTOB , np11B9.ll9HHbiX B Jlli T epaType ' t ' ' , 

B Jll1TepaType T 8K /l< e !1M910T CH .ll8HHbl9 0 TOM, '"ITO H8 CMOJle O.llHOH 11 TOil: /I< e 

14 1 
MapK 11, HO p83HbiX neT np0113BO.ll CTB8 nonyqa JOTCH p83Jli1'"1H bl9 pe3yJtb T8Tbl 

Ill\ bl o npe .nerrHrrH r a nonaHaeBbie '"!11cna 11 Koa¢ cjJI1uueHTbi pa3.neneHaH pe.nK 11x 3e-

M9Jtb, 8KTHHii.llOB li a -aKTiiBHb!X 9JI9M9HTOB, KOTOpb! e MoryT MO.ll9Jt!ipOB8Tb a K-

TliHii.llbl) H8 CMOJI8X , llpliMeHH8M b!X B H8W 9H p a6oTe, 

3KcnepliM8HT8JlbH~51 '"18CTb 

H cnonb30BaHHhle C MOJlhl u u3oTonhl 

npliM9HHJIIiCb CliJibHOKiiCJIOTHb!8 K 8THOH006MeHH b l 9 CMOJlbl .nayaKc- 50 X 12 

H.J.Miller , JlOH.llOH I, a ayaKc - 50 x 12 ICWA I, H K aT e K e 

B8KHH,/, nocne.llHHH CMOJI8 li3rOTOBJI9H8 B COOTB9TCTBiili C T9XHOJ10rlieil: r10JIY'"I 9H I1 51 

cMOJtbi coBeTcKoil: MapKH K Y-2. 

YaenbHaH eMKOCTb STHX cMon onpe.nenHnacb THTpoBaHaeM HCI , Bbi.nerniB-

weAcH nocne 48-qacoBoro KOHTaKTa HaBecKH cMonbi c pacTBopoM K Cl 

nonyqeHHble 3Ha'ieHHSI yaenbHb!X eMKOCTeA npHB e neHbl B Ta6naue I. 



C M o n a 

K aTexc C / 1-ICCP I 

.llayaxc 50 x 12 ICWA I 

Daysxc 50 x 12 
I ll.].A:iller ,J10HUOH I 

4 

Ta6nHua 

Y n enbHBSI eMKOCTb 

B MI"-9KB. Ha 1 I' 

cyxoR CMOJlbi 

5,6 

4,8 

3,0 

Bna :>KHOCTb npHMeHHe-

MoR CMOJlbi, % 

51,7 

27,3 

19,0 

Bo Bcex Oil b iTaX npHMeHSI118Cb CMOna C Be11H'IHHOR aepeH B 12 MK, Be11H'IHH8 

C T OJ16a 2 X 90 MM. K OJlOHKH o6orpeB811HCb llpH611H3HTe1lbHO 15% BOUHbiM paCTBOpOM 

0 
9TH110BOI"O cnHpTa I TeMnepaTypa KHneHHSI 87 I. npHM9HSieMaH CKOpOCTb BbiMbiBa-

HHSI lpery nHpo:eanac b na:eneHHeM pTyTHI - onHa xannH aa :epeMH oT 40 ceK y Hn no 

MHHyTbi. 06'beM OUKOR KBIT11H npH61JH3HTe!IbHO 0,05 M11. C:eo60UHbiR 06'beM KO JlO HKH 

4 Karr n H •. .[l11SI paaneneHHSI 6pa11HCb p83Hbie CMecH, npHI"OTOBJleHHbie H3 H30TOITOB 

Y
91

, Eu
162

, Pm143 
1 Am 241

1 Cm242
1 Ce14 ~Pa23 ~ Bi 2 ~~Po21.Jnw cM e cH naHTBHHUOJ3 H aKTH-

HH n oa, ITOJly'l:eHHbiX npH 061ly'l:eHHH Ha UHKJlOTpOHe na6opaTOpH H HnepHbiX peaKUHR 
238 232 22 18 16 14 

OVIHVI MHWeHeR Ha U H Th HOHaMH Ne 1 0 , 0 , N , H B 

HeK OT Op bi X cnyqagx - cMecH p enxoaeMenbHbi X sneMeHTOB, o6paa y!OIUHXC H npH o6ny-

'l:eH ;:t H Ta 
npoTOHaM H c sHeprneR 600 Ms:e Ha CHHxpouHKJl OT poH e OkHI Vl BHHno:e 

M eTOU H Ka B b!U eJle HHSI !IBHT 8HHU OB H BKTHHHUOB H3 MHWeHeti non po6HO OITHCBHa B 

171 
pa6oTe • 

OcHoaoA sToR MeTonHKH 6brno oca :>Kn eHHe HOCHTenH 
3+ 

La :e ¢opMe HepacT-

sopHMoro ¢Topnn a H3 pacT:eopa o6ny'leHHOR MHWeHH B paa6aaneHHOR HN0
3 

• B 

cn y qe .') o6pa6oTKH o6ny'l:eHHoro TOpHH, nepen oca :>K neHHeM ¢TopHno:e, TOpHR ycTpa-

HSIJlCSI B BHUe HepaCTBOpHM OI"O HOnaTa. 

npH oca :>K neHHH LaF3 B cpene 2N HF HapHny c 118HT8HHUBMH H Tpex:eaneHT-

IV IV IV 
HhiMH aK THHH.UaMH nonHocTb!O cooca :>Kna!OTCH Np , Pu , Th H a 6onb w ea: HnH 

v v 
MeHbweR c T eneHH - H30TOITbi Pa , Np , Zr , Ra , Pb , npHcyTcTBy!OruHe :e HHUHKa -:-

TOpHhrx K011H'I:eCTB8Xo K 9TOR CMeCH 91leMeHTOB, KOTOpaH 06paayeTCSI npH o6ny'l:eHHM 

TH:>K eJlb!X MHWeHeR MHOI"038pSI.UHbiMH HOH BMH, Hy:>KHO erue no6aBHT b pHn U O'I:epHHX 

npon yKTOB I U, Po, Fr, Rn , At H np.l, KOTOphre o6paay!OTCH :e oca:>KneHHbix ¢To

PHnax rrocne nx BhrneneHHH. Ocanox ¢ TopHna naHTaHa, conep:>KaruHR yxaaaHHYIO 

CMeCb p 8U H030TOIIOB , nepeBOUHJlCSI B I"HUpOOKHCb H nocne paCTBOpeHHSI HBHOCH11CSI 

.......____ 

H a 
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Tbl 
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113( 
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HHe-

6 

iCTBOpOM 

b!Mb!Ba-

!KYHD. D.O 

M KOJIOHKH 

::>TOUOB 

H 8KTH-

eaKUidt 

H o6ny-

8H HD.OB 

HC8H8 B 

e HepacT- -

'3 • B 

1~ y cTpa-

I HHD.HK8-:

)6Jiy'IeHHH 

,O'IepHHX 

8HHYIO 

HOCHJICH 

5 

H a K OJIOHKy B pacTBope 0,05M ll CI MeTO D. OM rr psrMo i1 a.acop6Uim Ha s e px HHi1 

CJIO~ CMOJibl B KO JIOHKe . J,1 D.eHTH <1:lH K8 UH5! l1HKOB H8 Xp OMB TOrpaMMe l1p O B 01l HJ18C b 

K3MepeHneM rrepHO llO B rronypa crra n a H sHeprHi1 H3Ji y 'IeHHH. 

I 

250 
T aK KaK rrp n orrpen.en e HHH Fm 

Th 
226 

BbiMbiBaeTCSl naKTaTOM H3 

MewaiOT D.O'IepHHe npon.yKTbi 
Th 226 

2 26 F 250 Ac I, npn H3Mep eH HH m M bi oT -

nenS!JIH Ac, Th, lli, Pb 3 JIIOHpoDaHHeM HCI Ha oTnen b HOif KOJIOHKe 2 x 30 MM 

CO CMOJIOif L1.8Y3K C- 50 X 12
171

, a 38T eM y:>K e p831leJIS!JIH TpaHcypaHOBbie a r: eMeH -

Tbl H JI8HT8Hl'lllbl H8 KOJIOHKe 2 X 90 MM C T Ot!. /K e CMOJIOif J18KT8TOM HJII1 a 

OKCHH3 06yTHp8TOM. 

YiCITOJib30B8HH b Je 3JIIOeHTbl 

B Ka'IeCTBe an fOe HTa npH MeHSl i1HCb MOI10'IHaSI, a -OKCH J130M8CI151H851 11 JlH-

M OHH8 Sl KKC .TlOTbl. l-13 HHX npHrOTOBJIS!JIHCb IM p8CTBOphl 1 KOTOphle HeifTpa JI H30 B a 

11HCb ra3 006pa3H hiM 8MM H8KOM LlO pH :: 4,5-5, 0 - 111151 M0110'IHOi1 H 

H3 0 M8CJIHHOif KHCJIOT H LJ.O pH 3 ,55- 1l JI51 11HMOHHOti KHCJIOT bi. Pa36a s ne H I1eM 

3TOrO OCH OBHOrO p a CTBOpa rOTOBH JIHC b pa60'!He paCTBOphl. Anb¢a- OKCHH30M8CJI51-

H851 KHCJI OTa 6b!J18 ITOJiy'IeHa H8M H H3 TeX HH'IeCKOr O aueTOHUH 8 HrH1lpHH8 - rrpOM e,Ky

TO'IHOrO npon. yKT a rrp o uasoncTBa MeTaKpHnosoif KHCJIOT bi. CJ-IHTe3 rrposen.e H Ha oc -

181 
HO Be pa60Tbl , HO 3H8'IHT eJi bHO CO Kpa tueHO Bp eM51 peaK :li1H 1 8 T8K :>K e H3M e He HO 

cooTHOWeHHe pearHpyfO W HX s ewecTB. O rrbiT rroKa 3 a n , <ITo rrony'-! eHHa51 H3 :;) Toro 

CblpbH KHCJIOTa o6nanaeT Bb!COKOH '-IH CTOT OH , T.e . y ll OBJieTBOpS! e T Tp e60 BilHHS!M pa-

60Tbl H8 HO!IH006M eHH H K8X. 

.[11151 liOI1y'-!eH:t!Sl '-IHCTOif KHCllOTbl K 250 Ml1 aueTOHUH8HrH .O.pHH8 /yJJ..B . = 0,93 , 

COD. ep :>K8HHe aueTOHUH8HrHD.pHH8 = 93 '1ol fiOCT erreHHO npHJIHB8110Cb 3 ?.) M l1 11 Cl 

l y n .B . = 1,175 1 rrpH nepeMeWHB8HH H l1 01l 06paTHbiM XOJIO D.HI1 bHHKO M !1 npH OXna:iK -

D.eHHH B BOllHHOti 6aHe. nocne OKOH'I8HH51 6ypHOH peaK uHH , CMeCb HarpeBaJI8Cb l!J 

KHliH w e~ BOllS!HO~ 6aHe rrpH6JIH3HTe JibH O l '-laC. nocne OTqHfJibTpOB8H H 51 N H4 Cl I 

paCTBOp l10M e tL( 8J1CSl B KOJIOHKY D.JIH Herrpepb!BHO~ 3KCTp8KUHH 3¢Hp0lill B T e '-!eHH e 

20-25 '-18COB . 3KCTp aKT li OCJie OTr OHKH 9¢Hp a 38KpHCT 8JIJIH30B b!BaeTC S! rr pH OXJia /K 

D.e HHH B TBepD.yiO Macey. n e peKpHCT8.11JIH38UH eH H3 6eH30.118 ITOJ1y '-18JI 0Cb C B blXOll Ol\1. 



6 

64% saToo6paaaoe 6enoe KpHcTannHqecKoe 
0 

aemecTso c T, nn. 79-80 , con ep)Ka-

mee cnenbr Cl -Hoaos. THTposaaHe menoqbJO naaano conep)KaHHe KHCIIOTbl 

100,0! 0,2% . 

PacnpenenHT91lbHhl~ Koa¢¢HUH9HT a -oKCHH36MaCIIHHO~ KHCIIOThl B CHCTe

Me H Cl, H8CbllU9HHaH Nll4 CIJ> ...,.a¢Hp H3M9HH9TCH c H3M eHeHHeM KOHUeHTpauHH H CI. 

npH 18% TIC! OH paBeH = 0,2, npH 5% 11 Cl - 0,6. 

PeaynbT8Tbl H HX o5cy)KneHHe 

l. B KaqecTBe anJOeHTa nnH cpaBHeHHH cMon npHMeHHncH 0,315M naxTaT • 

PeaynbT8T bl MO)KHO cpaBHHTb no npHBOLlHM bi M HH)Ke KpHBWM Ha pHc. 1. 

B Ta6nHue N2 2 npHBeneHbl Koa¢¢ HuHeHTbl paaneneHHH a , Bbi'IHcneHHbre 

1101 
H3 Bbi WenpHB9Ll9HH b!X KpHBbiX B Cp8BH9HJiH C IIHTepaTypHb!MH Ll8HHblMH 

Koa¢¢HuHeHTbi 

pa3neneH HH a 
n nH nap aneMea

TOB 

a YI Eu 

a Eui Pm 

Ta6nHua 2 

.LlayaKc-50x 12 
I li. ].f.! i11 er ' KaTeKc Cx8 

noanoH I 

3~2 2,36 

1,7 1,58 

.LlayaKc-50 .LlayaKc-50 
112 ICWA I X l2 IIHTepaT 

1101. 

3,78 3,8 

1, 78 1,69 

B Ta6n Hue 3 cpaBHHBaeTcH nonywHpHHa nHKOB B nepecqeTe Ha OLl HHaKoByJO 

Kanll iO , Bbi'IHCII9HH8H H3 Tex )Ke 9KCnepHM9HTOB, nepecqeT npOBOLl HIICH no cpopMyne 

161 k 
/j. = k v' v , rne t'J. - nony WHpHH8 nHKa, V -HOMep nHKOBO~ KannH, -

KOH CT "' HT8 1 38BHCH1U8H OT npHM9HH9MO~ CHCT9Mb!, 3H8'I9HHH k 6b!IIH p8CC'IHT8Hbl 

H3 MHOrO'I HCII9 HHblX 9KCnepHM9HTOB IlllH p83Hb!X anJOeHTOB H COBnan a;Jj.i C TO'I-

:i OCTb iO _! 20 '1o. JlnH ll8KT8T8 8MMOHHH 

0,7, LlllH UHTp8T8- 1,18. 

k = 0,6, LlllH a -OKCHH306yTHp8T8 -

) 

I 

l 

1 

I 11., 

pa 

6( 

I 11 

KB 

CB 

n< 

MH 

no 

CB 

B! 



'..o: ep .>Ka-

Tbl 

CHCTe-

UHH H CI. 

KTaT • 

MapKa cMOJibi 

LlayaKc-50x 12 

I H.J.!rfiiler 

noH.QOHI 

KaTeKc C 

IYexocnoBaKHSI I 

.llayaKc-50x 12 

ICWAI 

7 

Ta6nHua 3 

nonywHpHHa nHKa, B KannHX 

Ha 16 Kanne Ha 45 Kanne Ha 74 Kanne 

3 7 

2,1 3,7 5,1 

4 8,9 14 

Via n p Hse.a eHHbiX ..o: aHHbiX BH.aHo, 'ITO HaHny "'wHe pea y JibTaT bi .naeT .a a ya Kc -50x I J 

I ll.].Miiier, noH.aOH I. K aTeKC c .aaeT y3K!fe nHKH, HO MeHbW He K09cPCPHUHeH T bl 

paa.aeneHHSI, 'ITO If cne.aoBano O.>K H.Q 8Tb, T.K. OH HMeeT MeHbWHH n pou eHT .llHBHH I-fli -

6eH30na npH 6onbweH: y,.o:enbHOH eMKOCTH IT O cpaBHeHH IO C .aa y 9Kc-50x 12 

I l-I.].Miiier, noH..O:OH I. 

Llay9Kc-50xl2 I CWA I HMe eT nO'lTH T8KHe .>K e K0 9 cPcPHUHe HThl paa .neJie HH SI , 

KaK H aHrnHi!:CK8SI CMOna, HO 3Ha'lHTenbHO W Hpe ITHKI10 T.e . er o .O HcPcPY3 HOHHbie 

csoti cTBa xy .>Ke. B .aaJibHei!:we H: pa6oTe npHMeH HJIH Cb .a a yaKc-50x l2 I lf.]. Miller, 

noH.aOHI If K8TeKC C 

,llane e 6biJIO npO Be.aeHO cpaBHeHHe nOJIY W HplfHbl nHKa npH Bb!M b!B8HH H p83H bi -

MH aniOeHTaMH Ha cMone .aayaKc-50x12 I H.].Miiier noH.QOH I . c 9 TO i!: . uenb 10 

nonyWHpHHbl nHKOB 6b!JIH nepeC"'HT8Hbl Ha O..O: HY H Ty .>K e Kann JO. 

B Ta6nHue 4 npHBe.a eHbi nony"'eHHbie peaynbTaT hi, H3 KOTOpbiX BH .llHO, 'ITO 

csoi!:cTBa n aKTaTa H a -OKCHH306yTHpaTa npH6nH3HTenbHO O.Q HH BKOB hl, B TO 

BpeMSI KaK UHTpaT .aaeT nHKH 3H8"1HTeJibHO WHpe. 
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. 8 

T46nnua 4 

3ne Me HT HoMep SnroeHT flor.tywHpHHa 11HK8 B K811J1HX 

K8IIJ1H 

y 25 JlaKTaT 0 ,35M 3,8 
Yfao6yTHpaT 0,22 M 3,6 

UHTpaT 0,19 M 5,6 

-
Eu 50 JlaKTaT 0,35M 3,4 

JlaKTaT 0,8M 3,6 

Yf~o~yTHpaT 0,3M 4,1 
Yfaol'SyTHpaT 0,2M 4,1 
UHTpaT 0,19M 8,8 

2. Cpa BH e HHe nony'-leHHWX pa3aenHTenbHWX Koa¢¢HuHeHTOB anH aayaKc-5 0xl2 

C m!Tepar.ypH b!Mii .aaHHb!M H .QJlH CMOJlbl 3TOi% MapKH /1,2,3 ,9/ IIOK8 3biB89T, qTQ OHH 

pa3J1H '-!aiOT CSI 1 T . e . H9 HBJlH JOTCH IIOCTOHHHOi% xapaKT9pHCTHKOll: a a >Ke aJIH CMOJlbl 

OUHOli H T OH >I< e M 8pKH, H IIpH 9KCII9pHM9HT8JlbHOi% paOOTe HBOO XO.Q HMO Ka >K ayJO HO

By~ napTHIO CM0Jl hl K8J1H Op088Tb . 

HaMH 6binH onpeneneHbi r a.a onHHHBBbte '-!Hcna H K09cPcPHUHBHTbi paaneneHHH 

.anSI p •::;'l. KHX 3 9 M B J1b H HBKOTOpbiX aKTHHHaOB II pH BbiMb!B8HHH JlaKT8TO M , a -oKcH-

H300YTHp8 T OM H U HT p aTOM 8MMOHHH H8 CMOJ19 aayaKc-5Qx l2 H IIpH B b!Mb!B8HHH J18K" 

T a T OM Ha CM O J1 9 K a T e KC c . raaonHHH9Bbl9 '-IHCI18 Md H Fm Obl llH H3M9p9Hbl 

M BTO .QiiKOH ' OIIHC 8 H HOi% B p a 6oTe 
11 

I. r anonH HH9Bb!9 '-IHCJla Ac o n peaenSIJlHCb IIpH6-

llH31fT 9Jl bHO nepe c q e T OM OTHOCHT9JlbHO IIOJlO >K 9HHH J18HT8Ha, T.K. 8KTHHHA C J18HTa

I:OM v0bi •I HO Bb! M b!B 811 11Cb 6onee KOHU9HTp H pOB8HHb!M p aCTBOp OM 9J1109HT8 IIOCJ19 Bbi-

Mb!Bn · H l<l sc ex p eaKHX a eM enb no Pr • flpH pac'-!eTe npe .a n onar anocb, '-ITO pac-

npe.ae~HT BllbHhlH K09 cPcPHUHBHT J18HT8H8 H 8KTHH H H C H3M9H9HH 9 M KOH U 9HTpaUHH 

91l!OOH T 8 OCT8 9 TCH II OCTOHHHbiM. 

fl o n y '-l e HH b Je 3Ha'-leHHH IIpHaeaeHbi a Ta6nHue 5 H 6 . 

3 

~-
1 
' I 
! 



:annsx 

c -50xl2 

ITO OHH 

Ollbl 

LlYIO HO,... 

19HHR 

IIHI llaK· 

~p9Hbl 

rrpH6-

118HTa-

:ne Bbr-

~o pac-

HH 

\ 

' 

9. 

Ta6nHua 5 

Gd -'l:Hcna H KO~cPcPHUHeHTbi pa3 .lleneH HR pe.llK03eMellhHbiX aneMeHTOB H He

KOTOpbiX aKTHHH.llOB Ha eM one .ll8Y3Kc-50x 12 I ll.].Miller, JlOH.llOH I 

3neMeHT JlaKT8T 8MMOHHR 

B"f 

Gd -qHcno a 

Lu 

!r 

y 

Tb 

Eu 

Pm 

Bd 

Pr 

Oe 

La 

Kd 

Cf 

0,083 

0,106 

0,145 

0,21 

0,30 

0,:56 

0,42 

0,61 

1,0 

1,18 

3,8 

6,5 

9,7 

0,27 

0,35 

0,75 

- ... -

Ca 1,8 

.A.a 2,09 

J.c 17!0,8 ' 

1,28 

1,20 

1,16 

1,45 

1,62 

1,17 

1,27 

1,36 

1,49 

2,14 

2,4 

1,16 

0KClUI306yTH

paT 8 MM OHHR, . 

87° 
Cd 'IHCliO a 

0,057 

0,07 

0,1 

0,14 

0,20 

0,26 

0,56 

1,0 

1,38 

2,25 

4,0 

0,17 

4'),24 

0,78 

1,23 

' 1,43 

1,30 

1,19 

1,8 

1,79 

1,38 

1,88 

1,65 

1,33 

1,71 

2,14 

1,43 

3,25 

0,18M UHTpaT 8MMOHHR1 87, 
pll "" 3 ,55 . 

Cd 'IHCliO a 

0,50 

0,716 

1,0 

1,.o6 

1,12 

0,383 

0,45 

1,4 

1,06 

1,06 

1,18 

1,44 
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T a 6 n H u a 6 

KoscpcjJH UHeHThi paaneneHHSI penKoaeMenbH.blX H HeKoTopbrx aKTHHHLlHhiX Rn 

aneMeHT08 Ha CM0Jl9 KaT9KC . C 

3 n eM e H T 
JlaKTaT aMMOHHSl 86° W HH 

Gd -'IHCJlO a 8aH H 

y 0,44 

Tb 0,66 

1,50 

Gd 1,0 

' 1 ,52 

Eu 1,05 

1,05 

1,24 

'I9 M 

Bb! M 

nenc 

no ne 

Sm 1,30 
1,26 

Pm 1,64 
1,34 -r yJO 

Na 2,20 
1 ,41 

Pr 3,10 
1,54 

Ce 4,77 

Cl 0,70 
2,07 I. C 

Cm 1,45 
1 ,13 

Am 1,64 
2 

3. [ 

0 rBLl 0 Jl H HH 9 8hlX ~HCJlaX LlJlSI UHTpaTa MO m HO r080pHTb npHM9HHT9JlbHO K KOH-

Kp eTHbiM YCJl08 H SIM 8 b !Mbi8aHHSI 1 T,K . y UHTpaTa 8 3 8 8HCRMO CTH OT KOHU9HTpaUHH 4. 

If p l/ p 8 CT80p8 He TOJlbKO H3M9HSIIOTCSI KOScpcpHUH9HTbl pacnpeneneHHSI /oTHOWe - 5. 

HH e K OHU9H TpaUHH 89LU9CT88 8 CM01l9 K KOHU9HTp8UHH 8 paCTIDpe / OTLl 9JlbHb!X ::Jne- 6. 
/5/ 

M9HTOB 1 HO H3 M 9HSI9TCSI, HHOrLl8 0~9Hb CHJlbHO , H OTHOW9HH9 STH X KOScpcpHUH9H" 

TOB , T.e . r8Ll0JlRHH98 bl 9 ~HCJla H9 MOryT 6b! Tb nOCTOS1HHbiM H . 1. r 
8. F 

J.-13 npH80LlHMbiX 3Ha~eHHfi 8HLlH0 1 ~TO KOScp cpHUR9HTbl p aaneneHR Sl 80 8C9X 
9. I 

c n y'l aSI X · H9CKOJl bKO OTJlH~aiOTCSI OT npH80Ll HM b!X B JJ HT e paTy pe. 

3 . non o m eHH9 8 b1M b!88 HHH a -aK TH 8 H b i X H30TonoB Ac, Ra, Th, Bi, Pb, Np,Pu, Po 10. 

H8 KaTH OHHTe naysKc-50xl2 npH HCn0 "~30BaH H if B K8'J e C TB e SJl !OeHTa naK TaTa no-

K83aH O Ha pHC 0 2. nono >K 9HH 9 
/ 10/ 

Ra f>3HTO !13 • no M 9 C Ty B b! M b!BaHRSI Cs 

..,_ 



IX 

~THo we-

,1x s ne-

cPHUHeH-

acex 

b, Np,Pu, Po 

a no-

Cs 
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MO)KHO rrpe.orrono )K HTb, 'ITO Fr 6y.oeT BhiMhiBaTbCH e we .oanbw e . Vl 30T OrJ LI 

Rn H At ITO acei! BepOHTHOCTR He 6y LlYT COp6HpOB8TbCH KaTHOHHT8MI1 . 

Bonee TO'IHO yKa3aTb MecTo BhiMhiBBHRSI sTHX sneMeHTOB Henb3H, T.K. 6onb-

WHHCTBO 11:3 HHX He HBllHeTCH TpexBalle HTHbiMH 3lleMeHTaMH, T.e. KOMfllleKC006pa3 0 -

BaHHe C H3MeHe.HHeM KOHUeHT paUI111: 31liOeHTa fiOLl'IHHHe TCH ,opyrHM 38BHC!iMOCT HM , 

'!eM LlllH TpexaaneHTHhiX 31leMeHTOB, "'TO MO >K eT npH'BeCTH K CMeLUeHHHM MeCT8 

Bh!M biB8HHSI 3THX 31leMeHTOB OTHOC I1TeiibHO ll8HT8HHLlOB. 8 H8 WHX OflhiT 8 X B np e 

,oenax KOHUeHTp8UHH 118KT8T8 0,2-0,4M npH pH "' 5 cyw e cTBeHHhiX H3MeHeHHH B 

fiOllO )!( eHHH HX BbiM biBaHHH He Ha6IIIOLl8110Cb. 

B aaKIIIO'IeHHe aaTophi Bhlpa )K a iO T 6naro.oapHOCTb B.A. EpMaKoay H Cy XyH -

-ryiO . 3a ITOMO!llb, OKa38HHyiO ITpH npoae,oeHHH 3KCnepRMeHTOB. 
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Eu 

Pm 

SIO ~0 60 80 100 /20 1 ~0 . 160 v 
0a'6eN t5 ton119.:x 

Paa .ueneaHe Y , Eu , Pm 0,315 M naKTaTOM aMMOHHSI 
0 

n pH TeMnepaType 87 1 CKOpOCTb Bb!MbiBaHHSI } KannSI 36 

p H C, } , 

60 C9K Ha CMOilaX C 39pH9HH9M 12 MK 1- KaT9KC C 
1 

1 

2 - .uays Kc-50x12/ H.)l,Uller, lloH~OH t, 3-.uaysKc-50x12 / CWA / , 



OHHSI 
1 

·, 

'CWAi. 

13 

Po,U,NpJh,Pa,Bi Pu Cs PB Ra - ----

I I ! 

. p H C, 2. 

Mdf=m q CmAm Ac 

LuY8 Tu fr HaYD~TfJ Gd[u PmNd Pr Ce La 
Sm 

I I II I I I I II ! I I I l I I I I I 

0,1 1.0 iO 

non0)!{ 9HHe p9.!lK039M9nbH bi X sneMeHT O B, H9KOTOpblX 8KTHHH

Ll 0B H a -aKTH BH &J:~ H3 0 Torr o B, c o oca )j{.a a iOI.U H XC H c La F < 
IIpH Bb!Mb!B8HHH naKT8TOM H a C M On e Ll 8 Y 3KC 50 X 12 !IpH -

TeMnepaType 87°. 
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