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·HatiHHaro~·nepeKpbiBaThCH. B CBH3H c TeM, <iTo B peaKUHH 
c noHaMH A > 40 cetieHne o6pa3oBaHHH · cocTaBHoro .a,D;pa 
/HnH COCTaBHOH CHCTeMbi/ 6y,D;eT yMeHhiiiaTbC.H Bcne,D;CTBHe 
orpaHH'leHnii, orrpe,D;en.aeMhiX KPHTit:tiecKHM yrnoBhiM MoMeH-· 
TOM I 91, a BKna,D; peaKu;Hii rrepe,D;a<in ·yminHtiHBaeTc.a, pa3,D;e
JieHHe ::lTHX ,D;BYX rrpou;eCCOB B~ OllhiTaX C HOHaMH .Kr H TeM· 
6onee Xe rrpe,D;cTaBn.aeT cno)I(HYIO rrpo6neMy. 

BMeCTe C TeM BOIIpoc 06 H3ytieHHH ,D;eneHHH',B peai<IJ;H.HX 
C HOHaMH C MaCCOH > 100 HBn.HeTC.H IIpHHIJ;HIIHanbHO Ba)l{HhiM, 
T .I<. see 3I<CTparion.au;Iin B 3TY ,D;anei<yro o6nacrh · .a,D;ep. 6hmH 
c,D;enaHhi B rrpe,D;rrono)l(eHHH, tiTo· rrpou;ecc o6pa3oBaHHH n 
,D;eneHn.a B036y)I(,D;eHIIoro .a,D;pa auanorntieH i'oM:y, ·~tiTo ~Iia-. 
6niO,D;anoci> B cnyqae peai<UHH c 6onee neri<HMH 6oM6ap,D;H
PYIOJUHMH HOHaMli fA.:::i40/: ,ll;n.a 3THX u;eneii :HaMH u·ccne,D;o
Bannch· 3ai<OHOMepHOCTH o6pa30BaHH.H .H,D;ep B o6naCTH69< 

.:5 Z:595 rrpn 6oM6ap,D;HpOBI<e Mmue:Heii H3 197 Au , 181 · Ta · H 238 U
. noHaMH 40 Ar , 84 Kr , 136 Xe c 3Heprneii'"' 6,5 MJB/Hyi<noH. 

Hmi<e ·· omichmaeTc.a cxeMa OIIhiTOB u npe,D;CTaBne~i.I 3Kc·rrepn
MeHTan:bHhie pe3ynhTaThi. 

liOCTTIQ1l061W OnblTTIQ U 3KcnepUMeHTTIQ/lbHble pe3y/lbTTIQTTlbl 
",_. 

.. ·.ToncThie MHIIIeHH. H3 · MeTannnqecKoro ·TaHTana, 3onoTa 
H ypaHa o6nyqannci. Ha BHyTpeliHeM nyt!Ke Taii,D;eM.:UHI<no
Tpoaos noaaMH 84 Kr.H 
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6Xe·.' OrrhiThi'rio o6nytieHHIO noflaMH 
40 Ar npoH3BO,D;HnHch. aa BHyTpeime:M rryqi<e · UHKno~poHa 

Y-300. YcnoBH.H ori:bJTa npHBe,D;eHbl B Ta6nnu;e. ·' 
·- .. :, 

BhJ6op Ta, Au H · U B I<alJeCTBe MHIIIeHH o6ycnoBneH 
cne,D;yrouinM. 'B npou;ecce cnmiHHH B3aHMo:riencTBYIOJUHx. 
H,D;ep o6pa3yeTc.H ,D;ocTaTO'IHO TH)I(ena.a cocTa~Ha.a cncTe:Ma 
c rrapaMeTpo.M '2 2 I A' I<OTOpblll. MO)K~T 6biTb' I<ai< 6onhl1Ie, 
Taif H. MeHLii:ie ~ (Z 

2
/ AJ.~pHT .· Hac HHTepecy~T o6pa30BaHiie 

. 2 2 ·.• i • ·' •. ·.' . :- ..• 

OCI<OnKOB np~ (Z /A)> (Z ,JA) I<pHT •... ·~· BMecTe C TeM npo-
,D;YKThl peaKIJ;HH rrepe,D;a'IH 6y,D;yT HMeTb Mai<CHManhHOe-ce
.lJeHHe B6nH3H 'Mace, coo~~eTCTBYIDrQHX :M~ccaM.~,D;ep MHIIIeHH. 
n noHa. ITo;noMy ~ncrronh3oBaHne ¥1nneHeii H3 ,Ta~:i{lna, ;' 
30nOTa; H ypaHa: :II03BOn.HeT HCCne,D;OBaTb 3aKOHOMe{piOCTH 
o6pa3oBaHHH rrpo,D;yKTOB peai<u;Hii rrep(!,D;atiH. ~aK ·s o6nae<TH 
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ne.n.emn~uxcH, ntK H.~ o6nacTH .n.enHLQHXCH H,D,ep. C .n.pyroH: 
cTopoHLI, BLI6op 3THX MHIIH!nell:. o6ycnoanen. TaK:lKe reM, 
'ITO o6pa3yiOlQHecH npo~yKThi, nocne pa~HOXHMH'Iecl<:oro 
pa3~eneHHH MOryT ·6biTb Ha~e~HO H~eHTHdJH~HpoBaHbl. . 

Pa~uoxnMn'lecKaH Mero~H:Ka 6Lma ~anpaane:Ha mi Bhi~e
nenue pe~Ko3eMenLHhiX 3neMeHTOB, rpynnhl TH)KenLIX Me
TannoB I lr , Pt , Au , .Hg , Tl., Pb , B.i i, a TaK:lKe aKTH
HH~HhiX 3neMeHTOB oT Th ~o Am .XnMnqecKaH_.npo:u;e~ypa 
3aHHMa.J:Ia OT 2 ~0 5 'laCOB H o6ecne'IHBana O'IHCTKY OT. 
coce~nux 3neMeinoB ne xy:lKe 10-4

• MeTo~nKa pa:nuoxu
MH'IecKoro Bbi~eneHHH 3HeMeHTOB onucana B. npHHO:lKeHHH. 
-H~eHTHdJHKa~HH . npo~yKTOB ·· peaK~HH : npOH3BO~HnaCb . no 

. cneKTpaM raMMa-H3nyqe~HH, H3MepeHHbiM C nOMOil\blO 
• G~( Li) raMMa-cneKTpoMeTpa · B miTepaane 3Hepr:un E.y = 
= 60 - 2500 K3B, C 3HepreTH'IeCKHM pa3pemeH'HeM 2 K3B 
H 3dJdJeKTHBHOCThiO ~nH E y - = 250 K3B, paBHoiL6~5o/o. no 

.. HHTeHCHBHOCTHM raMMa-nepeXO~OB, COOTBeTCTBYIOil\HM 
· pacna.n.y Toro :imu unoro n~pa .. c yqeToM neo6xo~HMhiX 

nonpaBoK,6LmH onpe~eneHLI ceqenun o6pa3ominiln pa3nH'IHhiX 
H30TOnOB, npe~CTaBneHHhie B Ta6n. 2' H na pHC. 'i ,2 H 4 .. 
Cne~yeT OTMeTHTh, 'ITO 6onLIIIHHCTBO :Ha6nro~aeMLIX H30To
noB .. HBHHeTCH 3KpaiiHpOBaHHbiMH H~paMH: llpH pac'leTe 
ce'lenun o6pa3oBanun KyMynHTHBHhi~: n~ep Bao'.iiunach cooT~ 
BeTCTBYIOLQaH nonpaBKa. B cnyqae, Kor~a 3Ta· npo:u;e~ypa 
Morna npnBeCTH K 3aMeTHOMY yxy~menuro ToqifocTH Ina
npHMep, B cnyqae onpe~eneHHH Ce'leHHH nerKHX H30TOnOB 
30HOTal, npHBO~HHHCh 3KCnepHMeHTanbHbie 3Ha'leHHH Ce
'leHHH o6pa30BaHHH ~aHHOrO npo~yKTa. 0THOCHTenhHaH.TO'I
HOCTb HjMepeHHH Ce'leHHH o6pa~OBaHHH H30TOnOB onpe-' 
~ennnach cTaTnc:ruqecKo:H norpemnocTLIO u 6Lma ·ue xy:lKe 
300/o. ,lJ;nH HaXO:lK~eHHH . a6COHIOTHOro 3Ha'leHHH Ce'leHHH 
He06XO~HMbl ~aHHble 0 Kym)HOBCKHX 6apbepa~ .iieneHHH, 
pacqeTHbie 3Ha'leHHH KOTOpbiX cor naCHO ~aHHbiM pa60Thi/IO/ 
MoryT MeHHThCH. npu nepexo~e OT. Ar K Kr u Xe. ,D;aHHLie 
no. ceqennnM, npuae,r\ennLie B Ta6n. 1. n na puc. 1,2 u 4, _ 
nony'leHbl B npe~UOHO:lKeHHH 0 3Ha'leHHH pa~HyCa B3aHMO
,n;e~CTBHH H~ep r0 = I ,45 ~nn pea~uu:H c uona_Mn 40 Ar u 
r 0 = 1,35 .~nH peaK~H:H c uonaMH Kr H Xe. ,D;mt oripe~ene-

: HHH 3¢¢eKTHBno:H i'onLQHHhl MnmeH:u ucnonL3oml.nncL pac
'leTHLie ~aHHhie. TOpM03HbiX cnoco6HOCTeH, B3HThie H3 pa-
60Tbl /11/ 
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06cyJIC.oeHue 'al<cnepukleumaA&HblX pe3y/l&mamo6 
. . ,~ . . '. . . .. 

- O~HHM npo:u;eccoB, npoucxo~HLQHx npu 
B3aHMO~eHCTBHH HOHOB KCeHOHa C pa3HH'IHbiMH H~paMH, 
HB.riHIDTCH peaK~HH Henonnoro CHHHHHH. 113 ~aHHbiX, npe~
CTanneHHhiX B Ta6n:.2 ' cne~yeT' 'ITO CYMMapnoe ceqenue 
no~o6HLix ___ peaK~HH~ __ B .... cnyqae·~1_9_:A~_+_1_~j'.e_ ~QC'!'_aBnHeT 

H3 QCHOBHbiX 

OKOHO 1 6apita, 'ITO • 6nH3KO k nonnoMy ceqenmo 83-aHMO-- .· 
~eHCTBHH. 3TO llO~TBep:lK~aeT c~enaHHbiH panee - BbiBO~ 
0 TO·M, 'ITO C pOCTOM MaCChi 6oM6ap~HpyiOLQero HOIIa 'nMeCT 

' . . ~ - - . 

MeCTO. 3Ha<JHTCHbHOC YBCHH'leHHe CC<JeHHH peaKQHH HC-
llOJlliOrO---CHHHHHH. cnomHhiX• H.ziep- 16 ;:;.8 • I 21 ·.--PaccMaTpiinaH • 
nonyqeuilhiC ~aHHbiC C TO'IKH 3peHHH peaK~HH MHOrOHYKHOH·
HbiX nepe~a<J, MO:lKHO noKa3aTh, ·'ITO 3TH ·npo~eccbi, ·KaK 
H B cnyqae C 6onee nerKHMII HOHaMH, HOCHT CTaTHCTH'lCCKHH 
xapaKTep. H30TOUHO~_ pacnpe_~eneHH_e KOHe<JHbiX npo~yKTOB 
~nH 3a~annoro ·qucna nepe~aaaeMLIX npoToHoB HMeeT BH~ 

. CHMMCTpH'lHOH · KpHBOH C MaKCHMYMOM, COOTBeTCTBYIOil\IIM 
nau6onee :aepofinioii" Macce npo~yK'Ta lime. l ,21. BMeCTe 
C TeM·c C yBCTIH'ICHHCM · 'IHCna' nepe~a.BaCMbiX npOTOHOB 
ceqenne peai<unH: MiioronyKnolmLIX nep_e~a'l 6LICTpo na~aeT. 
3TO BH.r:iHO HJ pHC. 3, r~e npe~CTaBneHbl 3KCnepHMCHTaJlbHhiC 
~aHHbie llO 3aBHCHMOCTH CC'IeHHH OT <iucna nepe~aaaeMhiX 
npoTo:Ho~ ~nH peaK~nH: 197 Au+ . 40 Ar, 19 ? Au+ 136 ·xe u 

238 u. + 136 Xe ;I3Ha'lenufi ce'lenuH: ,.~nH ~annoro <JHcna· 
npOTOHOB ·-B3HThl ~JIH H~ep,. ·naxo~HiuHXCH B MaKCHMYMC 
.COOTBCTCTBYIOil\HX H30TOnHhlX. pacnpe~eneHHHI. )J,nH peaK
i.(HH 238 ;U+ .136 Xe· na~euue ceqeumi 3Ha'ln-fenhno cnnL
nee, 'ICM BCny~ae peaKQHH 1 _97 .~~.f 136 ~e;iJTO o6'hHCHHCTCH 
~CTIHMOCTblO. TH:lKCJlhiX H~ep, KOTOpbiC B pe3ynhTaTC 'MHOro
HYKTIOIIHOrO o6M:ena o6na,naiOT mnpOKHM' cneKTpOM 3Heprull: 
B036y:lK~eiii~H·/I 3/ * :': . i : ~ · 

PaccMoTpHM Teneph Bonpoc o TOM, KaKHM o6p_a3oM :Mo)K
no pa3~enHTb ,llPOQCC.Chl peaKQHH MHOrpnyKHOHHOH nepe~a<JH 
H ~en'enue cpcTaBHhiX H~ep HnH·.·cu:CTCM_,. i.'e. KaKHM 'o6pa-. ·' 

:. 

* Ha6nKl,naeMoe pa 'lTIH<J-ne. B_Kpj•iH3He KJ?IIBhiX npH o6-
ny'leHHH JonoTa uonaMH 40A,:- u_ 13 6 Xe o6ycnoBneHo pa3-
HH'lllbJMH C.KOpOCT}lMII HOHOB Ha~ KYHOHOBCKHM 6apbCpOM. 
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Ta6nnna 2 
Ce'leHHH o6pa30BaHHH H30TOITOB, o6pa3YIOIUHXCH npn .· 
6oM6ap.nnpoBKe 181 Ta, 197 Au , 238 U HOHaMH 136 Xe. 

foiweH6 ~~m = Hl.JU.JeH6 
~l:m ~H..e 

PeOI:tJUU Pea/=1./LU N5aPH. 
. ' 

11sTm '0.30 2Dipb 0.25 
111

Tm 0,65 20_3pb 0.70 
Ill T . m 1.50 20s Bi 0.35 
112

Tm 0,20 lnAu·· 21& Bi . 0.50 
Ill Yb 0,20 191 Pt • 4.20 
Ill' y'b 120 1151 Pt 25.0· 
111 

Yb 0,90 . In Pt 14.0 . 

lilT a na Lu ·o.36 Ill I r 1.50 
111 

Lu 1,10 119 I r 4.00 
112 Lu 1.40 ItO lr 3.50 
m L 8,10 221 Th 0,14 U. 
113 Au 0.85 221 Th _ ·0.30 
114 Au 0,60 231 Th 3,50 
191 Au 0,21 234 Th . 4.30 
1911 . 

Au 0,12 221' Po 0.09. 
Ill A ' u 0,13 230 Po _ .0.50 
Itt Au 0,09 232 p . . a .. . 3,20 
IM_Au. 2,90 231 u. 233 Po 8.80 
IH Au .. 21,00 

231 . . 
25.0 . Po. 

111 
Au 50,0 231 u 38.0. 

•• Au 12,6 239 u 130.0 
~~Hg 0,76 241 u .Sto 

Ill Au 111 Hg _ 13,5 231 Np 6,30. 
11l1H . 6.50. 231 Np 20.0 . 9 
m Hg. 1.27 241 Np 28.0_ 
M Tl 2.00 231 ··Am 0,01 
• Tl 4.00 241. Am ·o.007 
212

. Tl 4.80 . . 244 .Am . 0.01 
-----L-- -- . 
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30M _H3 60llbWO~_<> _ l.{HCna o6pa3yiOIUHXCH H,ll;ep Bbi,!J;ellHTb 
npo,nyKTbl .neneHHH. B _ pa6oTe /I4/ 6&mo noKaJaHo, 'ITO 
~eqeiine peaKnnii MHoroHyKnOHHbiX nepe,naq cTporo JaBHCHT 
OT pa3HOCTH Mace Ha'lallbHbiX HKOHe'lHbiX H,ll;ep(Qgg ).MO'!<HO 

6binO npe,nnonaraTb,. 'ITO :na JaBHCHMOCTb HBTIHeTCH KpH
repHeM oT6opa npo,nyKTOB 3THX peaKnnii; O.nHaKo npo,nyKTbi 
peaKUHH ·· ,neneHHH CTOllb :>Ke . XOpOWO ITO,ll;'lHHHlOTCH 3TOH 
3aKOHOMepHOCTH /is{. _. . . . . . 

HaM npe,ncTaimHe~CH G~nee HHtiJopMaTH~HOH C 3TOH TO~KH 
3peHHH JaBHCHMOCTb BbiXO,ll;a pa3JIH'lHbiX H30TOITOB OT HX 
M:ac9oBoro _qncna /nJoTonHble pacnpe.neneHHH/. lfJBeCTHo, 
_'ITO npH ,neneHHH o6pa3yiOTCH, KaK npaBHJIO, HeHTpOHOH36bi
TOtiHbie H,ll;pa, B TO BpeMH KaK COOTHOIIIeHHe HeHTpOHOB 
H . npOTOHOB B npo,nyKTaX peaKUHH MHOrOHYKJIOHHbiX nepe,naq 

• '.-. • ' > < •• 

MO:>KeT cyrneCTBeHHO OTllH'laTbCH OT TOrO, 'ITO HMeeT MeCTO 
B. OCKOTIKaX ,neneHHH. IIo3TOMY, HaM Ka:>KeTCH, .. 'ITO nyTeM 
cpaBHeHHH Ce'leHHH o6pa30BaHHH pa3JIH'lHbiX npo,nyKTOB 
H,ll;epHbiX;peaKUHH, OC06eHHO B o6naCTH HeHTp0HOH36biTO'lHbiX 
H,nep, :Mo:>KHO oneHHTb BKna.n nponeccos peaKll:nii MHoroHyK
JIOHHbiX nepe.ziaq :H .zieneHHH. C noii TO'lKH JpeHHH onpe.ne
neHH&Iii HHTepec npe,ncTaBJIHIOT ,naHH&Ie, npnse.neHH&Ie Ha 
pnc. 4. IIpn o6nyqeHHH TaH'rana noHaMH 40 Ar 84 Ki n . __ 136Xe 

- . .-.' ,., ·. . '' ' --~-- ··---- . 
Ha6nro,naeTCH pe3KOe ysenH'leHHe BblXO,ll;a TH:>KellbiX H30TOITOB 
JonoTa · no Mepe yBenn'leHml :Macc&I 6oM6ap.nnpyrornero 
HOHa. , Ta:K, IianpnMep, ceqeiine o6pa3oBaHHH 194 Au npn 
nepexo.neoT'6oM6ap.nnpyiOrneii qacTHUbi 40 A~. K 136Xe yse
nntinBaeTc.H· npnMepHo B 10

4 
paJ;- H30Ton.a197 Au - 6onee, 

· s · 199 A · · 8 
'leM B 10 pa3, a . U, no-BH,ll;HMOMY, 6onee '!eM B 10 
pa3. CToni. 6on&woe paJJIH'lHe Tpy.nlio o6'bHCHHTb B paMKax 
o.nHoro·:M:exaHHJMa peaKnnii MHoroiiyKnOHHbiX nepe,naq. HaM 
Ka:>KeTCH, '{TO 3,ll;eCb HMeiOT MeCTO ,ll;Ba.MexaHH3Ma peaKUHH; 
B ·. o6nacTH .nerKHX HJOT.onos JOJIOTa c · A < 193 HeJI&JH 
H~KJilO'lHTb, ·.'ITO,. HX. 06pa30BaHHe ot?ycnOBJI-;HO qaCTH'lHO 
peaKUHHMH MHoroHyKnOHHoro o6MeHa, B TO speMH KaK 
uJoTon&I c. Maccoii A > 194 HBn1IIOTcH .ocKonKaMH .neneHHH. 
Cmi]\yeT OTMeTHTb, 'ITO H30T.onHoe pacnpe.neneHHe JonoTa 
B peaKUHH; >!,81 Ta+ ! 36 Xe xopowo cornacyeTCH c pac'leT
HblM. pacnp~.heneHHeM, nonyqeHHbiM~ B npe,nnono:>KeHHH, 'ITO 
Ha6niO,naeMbie npo,nyKTbl. HBJIHIOTCH. OCKOTIKaMH ,neneHHH COC-
TaBHoro Jl',npa .· 3 1 7127 ~ ' ()Gpa3yrornerocH c · ~e'leHu-
eM 150-:M6apli.'' · · 
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· Tai<HM o6p~3oM, IHi ocnoriaHHH npH:ae.nen':Hh~X· Bhiiiie .nan-:
HhiX . Momno npe,nnono:JKHT:b, .'ITO o6pa3oBaHHe H3oronoa, . 
oTcToHLQHX or · 11,npa MHu£enH na 6 ·npoTonoa H: 6onee 1.1eM 
8 ileiiTponoa: o6ycnoaneiw peai<uHeii acHMMeTpH'lnoro .nene :-
HHH Ha ,L(Ba OCI<Olli<a. .-. . . 
. If Hai<OHeU, li~OOXO,L(,HMO .OTMe~HTh OOllhiiiHe B03MO:JKHO-

CTH peai<UHii .nenennH no.n .neiicTBHeM HOH<lB 13 6 Xe J(nH . 
CHHTe3a. HOBhiX neiiTpOHOH3GhiTO'IHhiX H,nep. EcnH: npo3I<CTP~
nonHpoaar,b ,naHHhie, npe,ncTaBneHHhie na PHC. 4, B o6nac.Th 
TH:>KellhiX H30TOllOB 30llOTa, TO MO:>KHO YBH,L(eTh, 'ITO y:>Ke 
a peai<UHH 181 Ta + 136 Xe c 3aMeTHhiMH ceqenHHMH nony-. 
qaroTcH · HOBble neiiTponoH36hiTO'IHhle 11,npa c Z = 79 n 
A.= 203. Me:>K,ny TeM ,nnH 3THX' ueneii, I<ai< cne,nyeT HJ pa-. 
OOThl /I 6/, 6oJiee 3<lJ<iJei<THBHOH HimHeTCH p·eai<UHH ,neneHHH 
ypana HonaMn 136 Xe. · . · · 

B 3ai<nroqenlie as Tophi · ahipa:>KaiOT 6naro.riapliocTL aKa
.zieMHKY. r .H.<I>nepoay 3a noCTaHOBI<Y 3a,naqn H none'3Hhle 
coaeTLI · a npouecce npone.nenHH onLiroa " o·6cy:>K,nenun 
pe3YJILTaToa. Aaiophi 6naro.ziaplihl Tai<:>Ke IO~C. KopoTI<HHY 
u r. B. ByKnanoay 3a llOMOIUh B pa,nHOXHMHl.JeCI<OM Bhi,L(ene'lmH . ' . ' . .. . . . . . \ 
npo,nyi<TOB peai<UHH, rpynne 3I<cnnyaTaUHH Tan,neM-UHI<no-. . ' . . - ~ . . 
TpOHOB 3a nonyl.JeHHe ,L(OCTa TOl.JHO HHTeHCHBHhiX ny'II<OB 
HOHOB Kr 'H Xe, B.B.Bo'ni<oBy Ji' B.JI.MHxeeay -~ '3a none3-
HYIO ,nH'ci<ycCHIO .)J,.M.Ha,ni<apnH H M.lOcconya npH3HaTenhHhl 
,L(Hp~I<UHH, OHRM H Jla6opaTOPHH H,nepnh£x peai<UHH 3a ro~ 

CTe'npHUMCTBO H ~pe.noc'TaBnenuyro B03Mo,KnoCTb npoae.neHHH 
,IJ;aHHbiX 3KCnepHMeHTOB. ' , , .. 

Ilpu.lloJiCeHue 

Memoow<a xuMutiec'Kozo ebroe.lleHUJI 3./leMeHmoe 
- . . ~ : - . ' 

Ypan6aai'MHrnenh pa6TaopHnacL cMeChiO I<~nue:HTpli~ 
p'oaaHHhiX a30THOH H 'coJIHHOH I<HCllOT. IIo'cne Bhma:ImaaHHH 
paCTBOpa''oca,noi< an'o~~ paCTBOPHllCH .B SN HN03 + 2N H F.. ~ 

· HenTynHii 3I<CTparHpoaancH ipH6yTHn¢oc¢a TOM: IIocne 
.ziayi<paTHOro .. npOMhiBaHHH' opninHl.JeCI<OH «<Ja'3hi CMeChiO 
SNHN03 +.2N H F/qfo· o6ecne.'IHBano OlfHCTI<Y OT llJ)~Ta~:i'HHHH, 
TOpHH H ai<THHHH/ n{mTyHHH 6hm pe3I<CTparHpOBaH B,Bo.il.nyro 

10 
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'j 

!jJa3y ·2NHN03 c .no6aai<oii H P 2 • ,lJ;nH ynyqrneHHH OlfHCTKH 
6LIJia npoH3ae.nena eme· o,nHa3I<CTpai<UHH:· 

YpaH . 3I<CTparHpoaanCH . ~ TpH6yTHn<lJoc<lJaTOM. BMeCTe· 
. c nenTynHeM, no He pe3I<CTparHpoaancH a· 2N HN03'B npH-· 

cyTCTBHH H~ Q 2 • Ilo3TOMY_ pa,nHoMeTpHqeci<oe · H3MepeHHe 
ypana npoH3Bo,nHno·ch. Iienocpe,ncTaenno a opranHlfeci<oii 
¢a3e. . • . - . · .· . 

IIpoTai<THHHii . 3I<CTpanipQaancH :MeTHllH3o6yTHiiKen)·~ 
noM H3 B N HCl ·" · pe3I<cTparHi:JOaaric1i -a B N HCl +INH F . 
IIocne,nHHH-Ol.JHCTI<a npoTai<THHHH 6Lma. rrpoae.nena 3I<C,~pai<-
uHeii TeHoHnTpH<iJTopaueionoM H3 SN HCl · c nocne,nyroLQeii 
pe3KCTpai<uHeii B SN HCl'+ INH F. . - . ' . . . - ' -~·- . . - . . 

TooHii Bhi,nenHnCH oca:>K,nenHeM ¢TopH,na nanTaHa H3 
4N paCTBOpa a3o'nloii I<HCJIOThl~ OT,nene':_me TOpHH OT pe,ni<O-
3eMeJ1hllhiX . 3lleMeHTOB npOH3BO,L(HllOCh Ha . aHHOHiiTe 
,!J;ay3I<C - lx8_ ~ 7 NHN03 • IIpH ·3TOM TOpHii npoqno _y.ziep
:JKHBancH Ha I<OllOHI<e, B TO ,BpeMH I<~I< :llaHTaHHp;hl H Tpex~ 
aaneHTHhle .ai<THHH,IJ;hi cao6o,n;no 3lliOHpoaanHCh. Ilocne npo:. 
MhiBaHHH I<onoiii<H 10M con11noii I<HcnoToii 1-opHii ,n;ecop6H-
poaancH pacTaopo:M · IM HCl.. , . · · 

· ·Pe.D:I<o3eMenLHhie H TpexaanenTnhie 3JieMeHThi /aMepH-
UHii/ pa3,n;enHnHch no3neMeHTHO na KaTHOHHTe Aminex 5-A 
npH llOCTeneHHOM yBeJIHl.JeHHH I<OHUeHTpaUHII ~ - O.I<CHII306y-

, - ·-1 

THpaTa aMMOHHH. 
Talnanoaa:H MHWeHh pacTBOpHnach B cMecH. I<OHUeHTpn

poaanHhiX HF. H HN03 a·npHcyTcTami nocHTenejj Au , .Pt , 
lr ;:os , Zr. 3aTeM nocne oca:JK,n;eHHH. TanTanqaoji: I<HcrioThl 
OCTaBlliHHCH paCTBOp ,L(OBO,IJ;HllCH ,!1;0 KOHUeHTpaUHH. 6MHN03 
H nponyci<ancH qepe3 I<ononi<y, nanonnennyro noporni<oo6-
pa3Hh1M Te¢nonoM c cop6HpoaaHHhiM ~a neM TE<I>. B 3THX 
ycnOBHHX 30llOTO OT,nenHeTCH OT OCHOBHOrO I<OllHlfeCTBa 
pa,n;HOai<THBHhiX npHMeceii. ,!J;ecop6UHH 30llOTa C I<Oll.OHI<H 

. npoao,n;Hnach 14M a3oTnoii I<HcnoToii c nocne,n;yromeii Ol.JHCT
:Koii oT Ho,n;a oca:>K,nenHeM Ag I • 0Koliqa TenLHaH OlfHCTI<a 

. 30llOTa OT 3lleMeHTOB nnaTHHOBOH rpynnhi npOH3BO,IJ;Hnach 
,IJ;Byi<paTHhlM ero BOCCTaHOBlleHHeM HHTpHT_OM HaTpHH~ 

.· 
II 
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Puc. -3. 3a'sucHMOCTb ce<ieHHH o6pa3oaaHHH H30Tona a MaK
_c:HMyMe H30TonHoro pacnpe.ile~fHHH oT 'IHcna.1J~ge~aaaeMbiX 
npoToHoa'(YJ npH o6nyiieHHJI: 1 ·Ta ·' 197 Ars •·: 23 U .·· HOHaMH 
,136: Xe. Bc.e · 3aBHCHMOCTH. OTHOpMHpoaaHbi K· o~HHaKOBOMY 
ce'leHino ~ns peaKUHH nepe~a'IH. o~Horo npoToHa; •.. · · · 
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