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BBEAEHHE 

B 1977 rOAY <llnepoBbiM 1-1 AP.f 1/ 6bllla o6Hapy>KeHa e HeKoTopbiX 
MeTeOpi-1TaX aKTI-1BHOeTb enOHTaHHOrO AeJ1eHI-1R, KOTopaR 6~11a ofibRe
HeHa aeTopaMI-1 paenaAOM HOBoro, Hei-13BeeTHoro paHee, enoHTaHHO 
AenR~eroeR HYK111-1Aa, OTHOeR~eroeR, B03MO>KHO, K ofinaeTI-1 eeepXTR>Ke
Jl~X 3JleMeHTOB /CT3/. TepMOXI-1MI-14eeKaR nepepa6oTKa ee~eeTea MeTeo
PI-1Ta AnneHAe/ 21 noKa3ana, 4To 3Ta aKTI-1BHOeTb eo3rOHReTeR e TOKe 
BOAOPOAa 1-1 Kl-1enopoAa np~-1 1 OOO'C BMeeTe e XI-1MI-14eeKI-1MI-1 roMonoraMI-1 
3JleMeHTOB 112-118 1-1 APYri-1MI-1 neTy41-1MI-1 3neMeHTaMI-1. 

no1-1eK Hei-13BeeTHOrO HYK111-1Aa B 3eMH~X o6pa3uax np1-1Be11 K 06Hapy
>KeHH~ i-136~T04HoA enoHTaHHO AenR~eAeR aKTI-1BHOeTI-1 e reoTepMallbH~x 
paeeonax nonyoeTpoea 4eneKeH '3/. He1-13eeeTH~A HYK111-1A eKOHUeHTpl-1-
poeanl-1 1-13 paeeOJlOB Ha aH!-10HOOOMeHHOA eMOJle, npl-1 3TOM aKTI-1BHOeTb 
B o6pa3Ue eMOJl~ eeeOM 10 Kr eOeTaBJlRlla OKOJ10 1 eo6~TI-1R AeJ1eHI-1R 
B eyTKI-1. Pe3yllbTaT~ 1-13MepeH!-1~ yKa3~Ba~T Ha TO, 4TO 10 Kr eMOJl~ 

i-13BlleKa~T He!-13BeeTH~A HYKJ11-1A 1-13-1 M3 reoTepMaJlbHOrO paeeona, 
B 3TOM eny4ae KOHUeHTpaUI-1R Hei-13BeeTHOrO HYKJ11-1~a B 4elleKeHeKHX 
paeeonax eoeTaenReT oKono 10-16 r/r~ 

B pa6oTe/41eoo6~anoeb o pe3yllbTaTax H3MepeHI-1R Ha HeATpOHHOM 
......... _. ...... ,, ._ .-- ~ /LJ M I -,,- .. - .. __ - -. _ _ _ _ _ .., I I' I • 
M'- 1 ._,, • ....,...,.._ 1 ••1-111 u" • r1gnv\.. 1 rl 1 vt-'"'~vu"rH .... c;lf'l 1 v "I 1 , Ul..dii\I-I.CMNbiJ\ VI.., 

Kl-1el10TH~X CM~BOB e aHHOHOOfiMeHHOA eMOJl~, Hae~eHHOH 4eJ1eKeHeKH
MI-1 paeeonaMH. np~-1 3TOM 6~110 3aperHeTpHpoeaHO 72 eo6biTHR enOHTaH
HOro AeJ1eH!-1R ~a 13 eyTOK H3MepeHHH, 4TO eoOTBeTeTeyeT KOHUeH
TpaUI-11-1 HYKllHAa 1 ,5·10- 13 r/r. AoeTHrHyT~~ $aKTop o6ora~eHHR oT
HOei-1TeJ1bHO HeXDAHDro paeeona paeeH 10 3 pa3. 

B HaeTOR~eA pa6oTe eAeJlaHa non~TKa eKOHUeHTPHPOBaTb noJ1y4eH
Hy~ aKTHBHOeTb /eOOTBeTeTBy~~y~ -1011RAep/ B o6pa3ue B03MO>KHO 
Manoro eeea /He 6onee 1 r/, 4TO Heo6xDAHMO AllR onbiTOB no H~eH
TH$1-1KaUHH CT3 pa3J1H4H~I-1 RAepHo-$H3H4eeKHMH MeTOAaMH. TaKHM 
o6pa30M, eneAY~~aR eTeneHb o6ora~eHHR HeH3BeeTHOrO HYKllHAa 
1-13 ri-1APOOKI-1ee~ AOJl>KHa 6~11a eoeTaBHTb ~5-103 pa3. 

EeTeeTBeHHO, 4TO B~fiop Taro HllH HHOro MeTOAa XHMH4eeKOrO o6o
ra~eHHR CT3 onpeAenReTeR npe>KAe eeero HaWHMI-1 npe~eTaeneHI-1RMH o 
HX B03MO>KH~X XHMI-14eeKHX eeo~eTBax/5-8~ 

Ha1-16onee o4eBHAHbiM o6~HM eeo~eTBOM CT3 e Z = 1 08-117 RBJlReTeR 
I-1X XallbKO$HllbHOeTb, TO eeTb OHH AOJl>KH~ OTHOeHTbeR K 11MRrKHM 11 

KHellOTaM no Kllaeei-1$1-1KaUHH n1-1pe0Ha /10/. HCXOAR H3 3TOro, M~ npo-

*npH 04eHKe KOHUeHTPa4HI-1 e o6pa34ax HeKOMoro CT3 o6~4HO npeA
nonara~T, 4TO era nep1-1oA nonypaenaAa paeeH 109 neT. 
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Belll-1 nDAP06Hoe l-13y4eHI-1e HeKOTOp~X eBOHeTB eyllb$1-1AOB MeTaJ1J10B 
/B OeHOBHOM pllP MeS / e Uellb~ 3KeTpanOllRUH1-1 HaAAeHHbiX 3a
KOHOMepHOeTeH Ha o6naeTb CT3. 3TH 3KeTpanonRUI-11-1 no3BOJ11-1111-1 HaM 
eAeJlaTb B~BOA, 4TO eonpeKI-1 paenpOeTpaHeHHOMY MHeHI-1~ eyllb$1-1Abl 
3JleMeHTOB 113, 114, 115 /+1/, 116, 117 AOJl>KHbl HMeTb Bbl
eoKy~ paeTBOpi-1MOeTb /pllP=10-20/, 4eM MO>KHO 06bReHI-1Tb /oeo6eHHO 
B npHeyTeTBHH B~eOKHX KOHUeHTpaUHH XJlop-HOHOB/ enafiy~ eop6u1-1~ 

HeH3BeeTHOrO HyKllHAa 1-13 4elleKeHeK!-1X paeeOJlOB Ha eyJ1b$1-1Ae >Ke
Jle3a/3/. 04eBHAHO, 4TO KOHUeHTPHPOBaHHe CT3 Ha eynb$1-1Aax npH 
3THX yenOBI-1RX B03MO>KHO TOllbKO np~-1 eooea>KAeHI-1H CT3 e eynb$HAaMH 
no MeXaHH3My o6pa30BaHHR ABOHH~X eoeAHHeHI-1H HJlH TBepA~X paeT
eopoe/11~8 eHny xanbKO$HllbHOeTH CT3 AllR Hx KOHUeHTPI-1POBaHI-1R 
nepeneKTHBHbl 3KeTpareHTbl, eoAep>Ka~"'e aKTI-1BHble S -rpynnbr i12.'. B 
3TOM eny4ae CT3 AOll>KH~ H3eneKaTbeR 3a e4eT o6pa3oeaH~R KOOPAHHa
UHOHHo-eoftbBaTH~x eoeAHHeHHA 111-160 HOHHbiX aeeou~-1aTOB e MOJleKyJla
MH 3KeTpareHTa /13/. 

AnR KOHUeHTpi-1poeaHI-1R Mi-1Kp03JleMeHTOB WI-1POKO !-1enonb3yeTcR TaK
>Ke eooea>KAeHHe HX e r1-1APOOKI-1CRMI-1 MeTaJ1J10B H APYri-1MI-1 MallO pacT
BOpHM~MI-1 eoeAHHeHHRMI-1. 06pa6oTKa ony6nHKoeaHHbiX AaHHbiX "" pe-
3YllbTaTbl HaWHX 3KenepHMeHTOB n03BOJli-1J1H BbiRBHTb KOppeJlRUI-1~ Me>KAY 
rHAPOllH30M MaKpOKOMnOHeHTa /KOJlJleKTOpa/ 1-1 COOCa>KAeHI-1eM C HI-1M 
MHKp03lleMeHTOB, KOTOpaR, KaK OKa3anoeb, AOCTaT04HO CTporo on
peAeJlReTeR 3Ha4eH!-1RMH 1-10HHbiX noTeHUHaJlOB. 3TO n03BOJli-1Jl0 npeA
eKa3aTb yenoe1-1R cooca>KAeHHR CT3 I Z , 108/ e ri-1APOOKHCRMI-1 
pa3J1~4HbiX MeTaJ1J10B 1-13 paeTBOpOB e HI-13Ki-1M eOJleBbiM $OHOM. 
HaHbonee npl-1eMlleMbiMH AllR KOHUeHTPI-1POBaHHR CT3 1-13 eoneeblx paeT-
Rn:-()R 1:, ~ 1-? Mnna../n/ aRnc:unTra riAnr''lf"'0"'AriA \Ut:3no-,:":) /...1..'l/ nnu 

pH..: 8, 4TO noKa3aHo e HaweA npeAbl~~~eA ~a6o~~ -1-4f. ~a~~a~~~ /+4/ 
MnO 2 npi-1 pH =1-2. npi-1 HH3KOM eoneeoM $OHe I 11 < 0, 5/ eooea>KAeHHe 
HeKOTop~x CT3 e ri-1APOOKI-1eb~ >Kelle3a MO>KeT npoHeXOAI-1Tb np~-1 

pH"' 4-S. B peanbHbiX npHPOAHbiX paeconax /Hanpi-1Mep, e 4eneKeHeKI-1x 
paeeonax e l1"' 51 3Ha4eHHR pH eooea>KAeHI-1R CT3 e rHAPOOKI-1eRMI-1 6YAYT 
HeeKOJlbKO B~We /eM. TaK>Ke p1-1e.6/. 

Cooea>KAeHHR e eynb$1-1AaMH /3KeTpaKUHR eynb<I>HAaMH/ H rHAPOOKH
eRMI-1 RBJlR~TeR Ha!-160J1ee nepeneKTI-1BH~MH npoueeeaMH KOHUeHTpi-1pOBa
HHR CT3 Ha AaHHOM 3Tane HeeneAOBaHHR. MeTOA eooea>KAeHHR e HOeH
TellRMH n03BOJ1ReT B OAHY-ABe eTaAHH nepeATI-1 OT 60J1bWHX nepepa6aTbl
eaeMbiX o6beMoe K o6pa3uaM OTHOei-1TellbHO Manoro o6beMa 1-1 eeea, 
Ha KOTOp~X B03MO>KHO AallbHeAwee l-13y4eHI-1e XHMH4eeKHX eBOHeTB 
eaM~MH pa3J1H4H~MH MeTOAaMH. KpoMe Taro, npoueeebl eooea>KAeHHR 
Mi-1Kp03JleMeHTOB WHPOKO paenpoeTpaHeH~ B reOXHMI-14eeKHX npoueeeax, 
n03TOMy MO>KHO HaAeRTbeR, 4TO noJ1y4eHH~e pe3YllbTaT~ fiYAYT nolle3-
H~ AllR nporH031-1poeaHHR noeeAeHHR CT3 e npHPOAHbiX o6beKTax. 

Y4HT~BaR Bee B~weeKa3aHHOe, M~ eTapalll-1eb npH XHMH4eeKOH nepe
pafioTKe ri-1APOOKHeeA, nony4eHH~X 1-13 KHeJlOTHbiX eM~BOB e aHHOHHTa 

' Hae~~eHHoro 4eneKeHeKHMH paeeonaMH 141, eneADBaTb exeMe KnaeeH-
4eeKoro MeTOAa XHMH4eeKoro aHaJ1H3a, KOTOp~H eny>KHT oeHOBOH AllR 
aHaJ1HTH4eeKOH KJ1aeel-1ci>HKaUHH 3JleMeHTOB/15/. npH 3TOM 3JleMeHT~ 

r..---...-.:...r~~-'"'""~~·-

1:1: 
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npeABapHTefibHO pa3Aen~~TC~ Ha xnOPHA~ /HepacTBOPHM~A OCaAOK/, 
rpynny cepOBOAOPOAa, rpynny rHApaTa OKHCH aMMOHH~ /HnH cepHHC
TOrO aMMOHH~/ H aHHOH~. 

3KCnEPHMEHTAnbHAR 4ACTb 

An~ KOHTpon~ aa noBeAeHHeM HeHaeecTHoro HyKnHAa B npo~ecce 
ero XHMH4eCKOrO KOH~eHTpHpOBaHH~ npHMeH~nHCb MeTOAbl AeTeKTHpO
BaHH~, OCHOBaHH~e Ha perHCTpa~HH MrHOBeHH~X HeATpOHOB cnOHTaH
HOrO AeneHH~ H OCKOnKOB CnOHTaHHOrO AeneHH~j nOAP06Hoe OnHCaHHe 
AeTeKTOPOB MrHOBeHH~X HeATpOHOB npHBOAHTC~ B pa6oTe/4~PeAKHe 
aKT~ cnoHTaHHoro AeneHH~ o6Hapy~HeanHCb B peaynbTaTe Ha6n~AeHH~ 
C06~THA, B KOTOP~X 3a KOpOTKHA npOMe~yTOK epeMeHH /250 MKC/ 
AeTeKTOP perHCTPHPOBan He MeHee ABYX HeATpOHOB. ~OH AeTeKTOpa 
6naroAap~ 3~~eKTHBHOA 3a~HTe OT KOCMH4eCKHX ny4eA /1100 MeTpOB 
BOAHOrO 3KBHBaneHTa/ COCTaBn~n He 6onee OAHOrO C06~TH~ B rOA. 
npH TaKOM cnoco6e H3MepeHH~ BepO~THOCTb perHCTpa~HH CnOHTaHHOrO 
AeneHH~ 3aBHCena OT BenH4HHbl!- CPeAHero 4HCna MrHOBeHHbiX HeATPOHOB. 
BBHAY Manoro cTaTHCT~4eCKoro MaTepHana H 3KcnepHMeHTanbHbiX TPYA
HOCTeA 3Ta BenH4HHa(F) H3BeCTHa nHWb 04eHb npH6nH~eHHO /4/.H 
o~eHKa 3~~eKTHBHOCTH AeTeKTopa npH perHcTpa~HH cnoHTaHHoro Aene
HHR HCKOMOrO HYKnHAa AaeT BenH4HHY '"0,2-0,5. B AanbHeAweM 
Mbl BC~AY 6yAeM C4HTaTb 3<1>¢eKTHBHOCTb perHcTpa~HH Ha HA paeHoA 
0,5/TOeCTb ~,.4/4//. 

B cny4ae o6paa~oe Manoro eeca /HeCKOnbKO AeCRTKOB rpaMMOB/ 
H3MepeHHe HX npOBOAHnOCb HeCKOm>KHMH MeTOAaMH: Ha HeATpOHHbiX 
... ,....~,....,,_ ............... , lun 1 ...... ~ .... - ........ __ .............. - ............ -- ....... -·•--·· ··- '"~"', 
M ..... • _., .. • ....,~ .... ,, 1 ••Mt , ,,.._. ...,'"'"'"'""'"'" ''t-''"'''""'t-'U."'vrlu.o~•uno•,.... '--tli;.. 1"1t"lr'\.OA /I IV/ , 

Ha HOHH3a~HOHHOA KaMepe /HK/ C nno~aAb~ 3neKTPOAOB AO 0,5 M2, 
a TaK~e C nOMO~b~ TpeKOBbiX TBepAOTenbHbiX AeTeKTOpOB /TA/. 3~

~eKTHBHOCTb perHcTpa~HH co6~THA cnoHTaHHoro AeneHH~ nponop~Ho
HanbH~MH C4eT4HKaMH COCTaBn~na 60%, a TBepAOTenbH~MH AeTeKTOpa
MH - 80%. AKTHBHOCTb o6pa3~0B /A/ onpeAen~nacb KaK npOH3BeAeHHe 
3<1l¢eKTHBHOCTH C4eTa (f) H 4HCna (N) aaperHCTPHPOBaHHbiX C06b!THA 

, cnoHTaHHoro AeneHH~ (A = f N 1 t ) , rAe t - epeM~ H3MepeHHR e cyy
Kax. 

KoHTponb aa B03MO~H~M aarp~3HeHHeM TexHoreHH~MH 
cnoHTaHHO Aen~~HMHCR H30TonaMH (Cm,Cf) 

EAHHCTBeHHbiM B03MO~H~M HCT04HHKOM ~OHa cnOHTaHHOrO AeneHH~ 
B na6opaTOPHH ~AePH~X peaK~HA OHRH ~Bn~~TC~ H30TOn~ nnyTOHH~. 
K~pH~ H KanH~OPHHA-249, npHMeH~eM~e B Ka4eCTBe MaTepHana ~HK
nOTpOHH~X MHWeHeA. Bo3MO~HOCTb aarp~aHeHHR H3y4aeM~x o6paa~oe 

KOHTponHpoeanacb H3MepeHHeM HX anb~a-aKTHBHOCTH. An~ o6ecne4e
HH~ B~COKOA 3$$eKTHBHOCTH TaKOrO KOHTpOn~ K MHWeHHOMY MaTepHany 
A06aen~nHCb H30Tonbl Cm-244 H Cf-249 B KonH4ecTee, o6ecne-
4HBa~~eM OTHOWeHHe 4HCna anb$a-4aCTH~ K 4HCny CnOHTaHH~X Ae
neHHA Ia /cn.A./ He MeHbWe 2·10 5- OcHOBHoA BKnaA B a-cneKTpax 

23su 

d.. 232Th 4.19 
15'1 4.01 

12 
9 
6 
3 

L.O 

30 

20 

10 

ct. 
10'1 

20 

15 
10 
5 

d.. 
7'-1 

10 
8 
6 
L. 
2 

234 
230Th U 

4.69 4.77 

6.CE 

23o 
234U Th 

3 4.694.77 
2 4.19 

228Th 224Ra 

5.42 5.68 

5.8 

1 

21Bp0 
6.00 

6.76 
246 Cf 

212Fb 

8.78 

212 Fb 

6.78 

a 

6 

B 

r 

Ect,~13B 

PHc. I • Anb!Pa-cneKTPbi TpaHcypaHOBbiX !lJpaKu;Hli o6pa3u;OB, cop;epJKa
m;HX HeH3BeCTHbiH CTIOHTaHHO ,JJ;eJIHm;HHCH HYKJIHp;: a/ Th-U- !lJpaKD;HH, 
Bblp;eneHHaH H3 I% o6pa3u;a 11 I'H,JJ;pOOKHCeH11

, XHMHt:IeCKHH Bb!XO,Il; - 80%; 
6/ Cf - I!JpaKu;HH, Bbi,JJ;eJieHHaH H3 I% o6pa3u;a "rH,o;pooKHceli", oTMeT
"'HKH Am -241, Cf -246, Tb -160, XHMH"'eCKHH Bbixop; - 82%; B/ C! -
!lJpaKu;HH, Bbip;eneHHaH H3 2% oGpa3u;a 11 CYJib!lJHp;OB 11

, OTMeT"'HKH Am-241, 
Eu -155, XHMH"!eCKHH BbiXO,Il;- 76%; r/ o6pa3eu; 11 Cepbl11 6e3 XHMH"'eCKOH 
nepepa60TKH /0,2%/; p;f 06pa3eu; 11 I'H,JJ;pOOKHCh THTaHa, pH =8,5 11 

/o6pa3eu; Y, pHc.5/. 
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11Me4eHHOI'"011 MI'IWeHHOrO MaTepl1ai1a COCTaBI1AI111 a -4aCTI1l.lbl C 3Heprl1eill 
Ea =5,8 M38. C TOil! ~e lleilb~ /yBei1114eHI'!A 3~~eKT11BHOCTI1 KOHTpOilA/ 
Ha acex 3Tanax XI1MI14ecKoill nepepa6oTKI1 113 4aCTI1 Ka~Aoro o6pa31.1a 
npOBOAI1I10Cb XI1M114eCKOe BbiAei1eHI1e ~paKl.l1111 TpaHcypaHOBbiX 3IleMeH
TOB. 8 Ka4eCTBe OTMeT411KOB AI1A onpeAei1eHI1A X11MI14eCKOrO BbiXOAa 
aKT11HI1AOB npi1MeHAI111Cb H30Tonbl Am-241 , Cf -246 I T ~ =36 4acoa/, 
Tb -160 11 Eu-155. Anb~a-cneKTPbl TOHKocnoii!HbiX 11CT04HI1KOB 113Me
PAI111Cb c noMOIJ.Ib~ KpeMHI1eBbiX noaepxHOCTHo-6apbePHbiX AeTeKTopoa 
c pa3peweHI1eM "'40 K3B. B a -cneKTpax TpaHcypaHOBbiX ~paKL111ill acex 
o6pa3l.IOB, COAep~aiJ.II1X Hei13BeCTHblil! cnOHTaHHO Aei1AIJ.I11iiiCA HYKI111A, 
He 6bii10 06Hapy~eHO 3a AI111TeilbHOe apeMA 113MepeHI'!A H11 OAHOrO 
11Mnynbca a o6nacTI1 Ea =5, 8 M3B /p11c. 1 I. AnA o6oACHeHI1A 3~eKTa 
cnoHTaHHoro AeneHI'IA 113Y4aeMbiX o6pa3l.IOBTexHoreHHbiMI1 TpaHcypaHOBbi
MI1 1130TonaMI1 a o6nac Tl1 Ea =5, 8 M3B AOil~Ho 6bii10 Ha6n~AaT bCA 
3a apeMA 113MepeHI1A 100-200 OTC4eTOB. 

TaKI1M o6pa3oM, ypoaeHb ~aHa, o6ycnosneHHbiA cnoHTaHHbiM Aene
HI'IeM MI1WeHHoro MaTep11ana c OTHoweH11eM a I en. A. =2· 1 0 5 Ail A scex 
o6pa3l.IOB, npeACTaBileHHbiX 8 3TOA pafiOTe, COCTaBilAeT He 6onee 
1 Aei1eHI1A 8 20 CyT., TO eCTb 8 50-100 pa3 Hl'!~e 3~~eKTOB, Ha6n~
AaeMbiX HaMI1 a 113Y4aeMbiX o6paa1.1ax. AnA cMec~-1 TexHoreHHbiX TpaHc
ypaHOBbiX 1130TOnOB, KOTOPble MOri111 nonaCTb 8 4ei1eKeHCK11e paCCOilbl 
C aTMOC~epHbiMI1 OCaAKaM11, 3TOT npeAeil Ha Tpl1 nOPAAKa Hl1~e 

I alcn.A . .::-108 /. 
HaAO OC060 OTMeTI1Tb CilO~HOCTb KOHTpOilA 3a MailbiMI-1 npi1MeCAMI1 

411CTOrO 1130TOna Cf-252, AI1A KOTOporo OTHOWeHI1e a/cn.A ... 30, TO 
eCTb H11~e npeAena o6Hapy~eHI1A: 

~,-,, v0 on<..n<::m111 MdUJIIUI-\dt:MbiX ;;~ljJq,~K 1 u~ cnuHTa.HHoro AeileHI'IA AO
CTaT04Ha npi1Mecb 103 -104 aToMoB Cf-252. CneAyeT OTMeTI1Tb, 4TO 
8 HaweA na6opaTOPI111 HI1KOrAa He npi1MeHAI111Cb OTKPbiTble npenapaTbl 
Cf -252, KPOMe TOrO, nOA06HOMY 06"bACHeHI1~ npOTI1BOpe411T BCA co
BOKynHOCTb AaHHbiX no XI1MI14eCKOMY nOBeAeHI1~ Hei13BeCTHOrO HYKI111Aa, 
4TO noKa3aHO 8 HaCTOAIJ.Ieill CTaTbe /CM. Ta6I111l.IY/. 

HCXOAHbiM MaTepl1ai10M AilA X11MI14eCKOrO KOHl.leHTp11pOBaHI'!A Hei13BecT
HOrO cnOHTaHHO AeilAIJ.IerOCA HYKI111Aa ABilAilaCb aHI10H006MeHHaA CMOila, 
HaCbiiJ.IeHHaA 4ei1eKeHCKI1M pacCOilOM /3 ,4/.AnA OnbiTOB fibiilO 83ATO 
170 Kr 3TOA CMOilbl, KOTOpaA nOCileAOBaTeilbHO npOMbiBailaCb Ha6opoM 
3Il~eHToa: H20. 0,1 MOilb/Il HCl 11 2-4 MOilb/Il pacTaopaMI1 
HCl , HN03, CH3COOH, NaOH 141. Ycnoa11A 3I1~11poaaHI1A 3IleMeHToa 
C aHI10H006MeHHOil! CMOilbl npeABapi1Tei1bHO OTpa6aTb1Bai111Cb C nOMOIJ.Ib~ 
paAHOaKTI1BHbiX HHA11KaTopoa. B pe3yi1bTaTe co CMOilbl 6blno CMbiTO 
~ 90% Ka~Aoro 113 acex cop611poaaHHbiX 3IleMeHTOB. 0611111A o6oeM 
3Il~eHTOB 6bln. paaeH 2500 11. Ha 3Toro pacTaopa 6blno npoaeAeHo 
oca>KAeHI1e a soccTaHoai1TenbHbiX ycnoBI1AX I N2 H4 .H 2 SO 4 , E b 
=-0,3-0,4 8/ np11 pH=8-9 ri1APOOK11Ceil!, COCTaB KOTOpbiX onpeAeilAilCA 
a ocHOBHOM Ca , Sr , Mg , SiQ 2 , Zn 11 Fe/ 4 ~ 11x cyxoA sec cocTaa
IlAil • 6 Kr. B peaynbTaTe 113MepeHI1A aKT11BHOCTI1 cnoHTaHHoro Aei1eHI1R 
3THX rHAPOOK11CeA Ha HeiiiTPOHHOM AeTeKTope 6b1I10 3aperi1CTPHPOBaHO 
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Ta6nm.1a 

HV13KV1V1 BbiCOKV1V1 
XV1MV1YeCKa~ ycnoBV1~ coneBoC1 cgneBoC1 
onepaw~--1~ OrlbiT<l QOH- OH-
( .,¢a3a") NaCl< 1 NaCl~)hc:) 

il'ionb/n t-innh 
1Cu(As,Pb)5 pi+ 1-3 f'QHi)-Cl 0 :::10% 

QJ:s: 2 5° HN03L.~ ·~ 
:S::::;: 
Iru 3 5b253 pH,-Q5 f-CI -(])q 
CI:s: 4.CuS bH=6,5 NaCl -
:E-e-
ru.a 5Fe5 pY=6,5 NaCl -
uc::: 
8Ci 6Ag2S pH=2 HN03 -

uu 
:s: 7Fe(0H)3 f:H8~J2H4HCl ® -(])if 

~~ SFe(OH)3 foH 3 ~~aCl - -

9 Ti02 pH=8 ® -

cro 
;Eo 10Mn02 pH=2- 3 0 -

[3~ 11 Mn02 HN032-6~ -
8L 2 Si !J2 pH=O.S-6 -uu 

~~~:s: 13Ca3(P04)2 ~=7N2H4HCl 0 
i!i ~ 4.Ca(Srfuti 2 ~-O 4 Monb - -

~[;~ 'S Agl~l 
, n 

pH=1 H\'1 -

Ltt. . '" 
~8~1~6 AgBr pY=1 f ;a( I -

j C?t. 17Cs4 lCdCl6l pY=CJ.S HCl - -

~ ~CHCl3 HCl 4M~nb 
1qnc, inH =? F:--.=0f.~ -

R- 20 DDT ctl K pH=1 HCi '+) <±:• u 
~ 21 HeQTb bH=6 NaCl -

~~ 22 aHV10HV1T, NaCl pH=6 0 
CsH4N R.--NR3 

@ -=5-10% :s:f-- 2'3Al Merann HCl, NaCI -I 
.!!(]) IPH=o-6 

~~~ 24 T e Meran n IHet NaCl e @ 
IDH=l 

@-HOBbiC1 HYKnV1,ll KOHL\eHTpV1pyeTC~ (~30%) 
B yKa3aHHOL:1 Qa3e (VH 2o/Vcpa3bl ?-100-500) 

I 
I 

72 co6biTI1A Aei1eHI1A aa 13 cyToK /To ecTb A r11APOOKI'!ceill = 11 ,1~ 
+1 ,3 Aei1eHI1A/cyTK11/, 4TO COOTBeTCTBOBailO- 50-nPOl.leHTHOMY 113-
BI1e4eHI1~ cnoHTaHHO AeilAIJ.IerocA HyKI111Aa 113 HCXOAHOIII CMOilbl. YpaH, 
COAep~aiJ.II1iiiCA B r11APOOK11CAX, MOr AaTb 3a 3TO BpeMA He 6onee 
1-2 co6biTI1A cnoHTaHHoro AeneHI'!A. CoAep~aHI1e ypaHa eo ecex noc
neAY~IJ.II1X o6pa31.1ax, COAep~aiJ.II1X cnOHTaHHO Aei1AIJ.II1iiiCR HYKI111A, Ha 
MHOrO nOPAAKOB Hl1~e KOHl.leHTPal.ll111, He06XOAI1MOA AI1A Ofi"bACHeHI1A 
3~~eKTa cnoHTaHHoro AeneHI1A. 

7 



B 
AKTVIBHOCTb 

Ng ec 
Cn..Q/CyTKVI 

I 6Kr 11,1 :':1,3 

II 2Kr 2.0 :':0,7 

liJ 0.2Kr 0 

· IV] 
v 50:- 3,8:':0,6 

VI 2r 0 

VII 70r 2D:t: 0.3 

2,2:':0,7 

72 13 

7 7 

0 10 

45 24 

era 

H,Q 

H,Q 

H,Q 

HA 

HA 

40 40 H,Q 

11 10 HA 

PHc.2. CxeMa XHMHtJeCKOH nepepa6oTKH o6pas~a "rJ1ApooKH
ceii". AKTHBHOCTb I A/ onpeAenHJiacb KaK A ,. r N ;i , 
rAe f - sclxPeKTHBHOCTb CtJeTa; N - tJHcno saperHcTpHposau
HbJX C06b1THH; t - BpeMH H3MepeHHJI B CyTKaX. 

CneAYeT OTMeTMTb, 4TO OCa~eHHe rHAPOOKHCeH B OKHCnHTenbHbiX 
YC110BHRX /0,5 M011b/11 KBrO 3 I, KOTopoe 6b1110 nposeAeHo Ha 4aCTH 
paCTBOpa, npHBOAHT K 3Ha4HTe11bHO MeHbWeH CTeneHH KOHI..IeHTpHpOBa
HHR cnoHTaHHO Ae11Rl4erocR HyK11HAa c ri-IAPOOKHCRMH I A -1 8+ 
.:!:_0,8 Ae11./CyTKH/ BMeCTO ABOCCTaH.7,4+1,4 Ae11./CYTK~~~~~M~
Aa11bHeHWeH XMMH4eCKOH nepepa60TKH rMAPOOKHCeH npeACTaB11eHa Ha 
PHC.2. 

fHAPOOKHCH pacTsopR11HCb a 15 11 Hyl /11 M011b/11/, saTeM a 
paCTB~p AOOaB11R110Cb 30 11 AHCTH1111HPOBaHHOH BOAbl, npH 3TOM Bblna11 
OCaAOK X110PHAOB /2 Kr Cyxoro aeca/. AflR TOrO 4T06bl He yBe11H4H
BaTb C011eBOH $OH H 06DeM paCTBOpa OCaAOK X110PHAOB He OTMbiBa11CR 

8 

OT MaT04HOro paCTBOpa. B xnop~Abl nepewno OKOno 17% aKT~BHOCT~ 
CnOHTaHHOrO geneH~R /7 C06~T~A 3a 7 CYTOK, TO eCTb A =2,0+ 
+0,7 Cn.g./cyTK~/; OCTaBW~~CR paCTBOp ~Men KOH~eHTpa~~~ no ~a
HaM Cl OKano 1 MOnb/n. np~ nOA(4ena4~BaH~~ pacTBOpa np~ pH 
0,5 B~naAaeT OCaAOK KpeMH~esoA K~CnOT~, CnOHTaHHO AenRl4~~CR 
HyKn~A 3T~M OCaAKOM He 3aXBaT~BancR /0 C06~T~~ 3a 5 CYTOK/. 

Cynb$~Abl. Aanee s pacTsop A06asnRnCR xnop~A MeA~ ~3 pac4eTa 
0,1 r/n, K~CnOTHOCTb paCTBopa AOBOA~nacb AO pH=1 ~ ceposoqopOAOM 
npoBOA~nocb oca~AeH~e cynb$~Aos. TaK~e oca~Aan~cb cynb$~A~ np~ 

pH =2,65. Oca~AeH~e cynb$~AOB np~ 6onee s~COK~x 3Ha4eH~Rx pH 
6~no 3aTPYAHeHO, TaK KaK npM 3TOM npo~CXOA~no OCa~AeHHe r~A
pOOK~Ce~ ~ KPeMH~eso~ K~cnoT~· B ocaAKe cynb$~AOB /50 r/ 6~no 
o6Hapy~eHo ~50% /oT ~cxoAHoro/ aKT~BHOCT~ cnoHTaHHoro AeneH~R 
/45 co6bJTH~ 3a 24 cyTOK Ha HA, A =3,8.:!:_0,6 cn.A./cyTK~/. 

~3 ocTaswerocR pacTsopa np~ pH =-0,5 npoBOAHnocb oca~AeH~e 
cynb$~Aa cypbMbl Sb 2 S3 /p~c.2/. 6blno nony4eHo 2 r Sb 2 S3 , cnoH-
TaHHO AenRl4~ACR HyKn~A B 3T~X ycnOB~RX OCaAKOM He 3aXBaT~BanCR• 

~3 nonos~Hbl ocTaswerocR nocne oca~AeH~R cynb$~AOB pacTsopa 
np~ pH=1 npOBOA~naCb 3KCTpaK~~R MeTOAOM rOMOreHHOrO pacnpeAene
H~R c noMOl4b~ A~3T~nA~T~o$oc<!JopHo~ K~cnoTbl /AAT<I>K/ 112/. B 3KcT
paKTe 6~na o6Hapy~eHa aKT~sHOCTb cnoHTaHHoro AeneH~R 1 co6~T~e 
B CyTK~ /40 co6~T~A/40 CYTOK, A =2,0.:!:_0,3 cn.A./CyTK~/, TO eCTb 
npaKT~4eCK~ BCR aKT~BHOCTb, He 3aXBa4eHHaR OCaAKOM Cynb$~AOB, 
nepewna s 3KCTpareHT. 

Pe3KCTpaK~~R ~3 AAT<I>K npOBOA~nacb KOH~eHTp~posaHHoA HCl, ~3 
KOTOpoA Aanee 6~n~ B~Ca~eH~ r~APOOK~C~ ~ene3a np~ pH=8. BcR 
dKIV1t:SHUl..lb \...IIUMidHHUIU .4CJienvi;; 5:..,;.,~,: ;;,:;~~,:::;~::=:::; :-~~.;::;;::~~!~~~:::~~ !!:~ .. '"':~~~ 

/11 co6~T~A 3a 10 cyTOK/,A =2,2+0,7 cn.A./CYTK~/. 
Cynb$~Abl /50 r/ pacTsopRnJ.1Cb s cMec~ HN03 +HCl /10:1/, np~ 

TOM OCHOBHaR 4aCTb cnOHTaHHO AenR(4eHCR aKT~BHOCT~ 6blna 06Hapy
~eHa so <I>PaK~~~ 3neMeHTapHo~ cepbl /o6pa3el..l II, p~c. 3/ /20 co6biT~H 
3a 10 cyTOK Ha HA, TO ecTbA=4,0+0,9 cn.g./cyT~~3MepeH~e 
aKTJ-IBHOCT~ cnOHTaHHOrO AeneHI-Ifl o6pa31..1a cepbl Ha TBePAOTenbHOM 
AeTeKTOpe /TA/ Aano sen~4~HyA =5,0+0,8 cn.A./CYTK~ /42 TpeKa 3a 
10 CyTOK/. -

OcTaswaRcR s pacTsope 4aCTb aKTI-IBHOCT~ /A=0,6+0,4 cn.A./cyy
KI-1/ 6bJna I-1CnOnb 30BaHa AnR onpeAeneH~R HeKOTOpbiX xJ:1MJ-~4eCKI-1X CBOHCTB 
3Toro HyKn~Aa. AnR 3Toro pacTBOP I pH=2/ nponycKancR 4epe3 
KonoHKY ~3 cse~enp~roTosneHHOro cynb$J-~Aa cepe6oa (Ag2 S). DTAenb
H~M~ on~TaM~ 6~no ycTaHoBneHO, 4TO B 3T~X yCnOB~RX Ha KOnOHKe 
c Ag 

2
S cop6~py~TCR 3neMeHTbl Au , Pt , In , At , Pb , Bi , Hg , Tl . 

Cop61..1~R npoJ-~CXOA~T KOn~4eCTBeHHO TOnbKO B TOM cny4ae, ecn~ I-1CKn~-

4eHbl ycnoB~R AnR Konno~Aoo6pa3oBaH~R, s cny4ae ~e nnaTJ-~Hbl pacT
BOPbl AOn~Hbl 6b1Tb cse~enp~roTosneHH~M~. Hanp~Mep, Bi np~-1 pH =1 
cop61-1pyeTCR Ha 1 00%, a np~-1 pH:...' 2 npoxoA~T 4epes KOnoHKY. HaAO 
OTMeTI-1Tb, 4TO cop61..1~R cnOHTaHHO AenR(4erOCR HyKnMAa npOBOA~naCb B 
npMCYTCTB~~ 6onbworo KOnH4eCTBa MeA~· CnoHTaHHO AenRl41-1AcR HyKn~A 
Ha cynb$~Ae cepe6pa o6Hapy~eH He 6bln /0 co6biTMH/60 cyToK/. 
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10 

KTVIBHOCTb 

. .Q./CyTKVI N W.Q 

50r 3,8!0,6 45 24 H.Q 

II 20r 4.5±0,8-} 20 10 H.Q 
42 10 T.Q 

lii 0,2n 0,6±0,4 3 9 H.Q 

IV 20r 0 0 5 H.Q 

v 0.5r 0 0 60 nc 

VI 0.4n 

VII 11 r 0,5± 0,2 5 17 nc 

VIII 2.2r 0 0 10 nc 

IX 2,5r 0.6 ± 0,3- } 3 10 VIK 
4 10 nc 

X 0.06r 0 0 10 nc 

XI 0.4n 0 0 10 H.Q 

PHc.J. CxeMa XHMHqecKofi nepepa6oTKH 
/ o6pa3el\ IV+ V Ha pHc. 2/. 

o6pa3L\a 11 CYJihcPH~OB 11 

N 

2,5r 0,6.! J,3 } 3 10 IAK 
4 10 nc 

II 

m 0 0 10 H.Q 

IV 0,7 !0,4 3 9 H.Q 

PHc.4. CxeMa XHMHqecKofi nepepa60TKH o6pa3ua "~ecop6eHT" 
c Mn02 /o6paseu IX Ha pHc.J/. 

Aanee npVI pH =1 Vl3 pacTeopa npoBOAV~nocb oca*AeH~e ABYOKHCVI 
MapraHUa -Mn02 /eM. PVIC.3 VI PVIC.4/, KOTOpaA KOflVI4CCTBCHHO 
COp6VIpOBana CnOHTaHHO AeflA~VI~CA HYKflVIA /5 cn.A./17 CYTOK, A = 
=0,6+0,3 cn.A./CYTKVI/. AeyoKV~Cb MapraHua nocneAoBaTenbHO npo
M~eanacb paCTBOpaMVI KVICflOT pa3flVI4HO~ KOHUCHTpaUVIVI. 3neMeHT~ 
peAK03CMCflbHO~ VI TpaHcypaHOBO~ rpynn, a TaK~e ypaH 6~flVI CM~T~ 

c Mn0 2 pacTeopoM 0,5 MOnb/nHNOaCnoHTaHHoe AeneHV~e B 3TO~ 
~paKUVIVI He 6~n0 06Hapy~eHO /0 C06~TVI~/10 cyTOK/. 

H3 A8YOKVICVI MapraHUa 6~n B~AeneH TaK~e KOHUeHTpaT, COACP~a~VI~ 

H3 MeTanno8 TOflbKO Hg /4 Mr/, Y VI cneA~ Mn VI Fe.B 3TOM ocaAKC 
CnOHTaHHO AeflA~aACA aKTVI8HOCTb OTCYTCT80Bana /0 C06~TVI~ 3a 
10 CyTOK/. 

TA~en~e MeTann~ 8~M~BanV~cb c A8YOKVICVI MapraHua 6 MOnb/n HN0
3 

VI 2 MOnb/n HCl, cnoHTaHHO AenA~aAcA aKTVIBHOCTb /3 co6~TVIA/10 cy
TOK, A =0,6+0,3 cn.A./CYTKVI/ 6~na o6Hapy~eHa e 3TO~ <t>paKUVIH. 
3TOT pacTBOp nOA~ena4HBancA AO pH =1 /eM. PVIC. 4/, KOHUCHTpaUI-1R 
VIOHOB xnopa AOBOAVIflaCb NaCl AO 4 MOflb/n /KOHUCHTpaU~R (') -lo10HOB 
B 4eneKeHCKVIX pacconax pasHa --4 Monb/n/ VI 3aTeM npoBOAHDacb 3-
KpaTHaA 3KCTpaKUVIA TA~en~x MeTannoa B TP~OKTHflaMHH /TOA/. npH 
3TOM e TOA nepeXOAHT nonHoCTbiO HnH 4aCTH4HO 3neMeHTbl Ph , Tl , 
Bi, Sn ,Os, Po(-t+) , At. 

CnoHTaHHO AenR~aAcR aKTHBHOCTb e TOA He 3~cTpar~poeanacb 1o1 

eena ce6R KaK 3neMeHTbl 2-~. 3-11. 4-11 H 5 rpynn I llf , Zr , 
Nb , Mn , Ca , nerK~e P33/. 

Cepa. OcHOBHaR 4aCTb cnoHTaHHO AenR~el1cA aKTHBHOCTVI np~ 
paCTBOPCHVIVI cynb<!>HAOB 6blna 06Hapy~eHa B o6pa3Ue 3flCMCHTapHOI1 
cep~ I A=4,0+0,9 cn.A./CyTK~ - HA,A =~,U+U,o cn.A./CYTKH - lA; 
Acpe~Hee =4~5~0,9 cn.A./CyTKVI/. Mbl He Mo~eM c nonHol1 yeepeH

HOCTbiO YTBCP~AaTb, 4TO CnOHTaHHO ACflR~aRCR aKTHBHOCTb cop6HpO 
Banacb VIMCHHO Cepol1 B MOMCHT ee o6pa30BaHHA, TaK KaK B cepy 
nepewnV~ TaK~e TaKV~e 3neMeHTbl, KaK Ti , Zr , As , OKHCnbl KOTOPbiX 
ABflAIOTCA XOPOWHMH COp6eHTaMH. 

YcnoBVIA pacTeopeHHA I HNO~. HCl =10:1/ cnoco6cTeoeanH nepe
XOAY 3TVIX 3flCMCHTOB B rHAPaTHpOBaHHbiC OKHCflbl, 4TO npHBeno K HX 
BbiACflCHVIIO C cepol1. Ho HY~HO OTMCTVITb, 4TO npVI 8b1COKOH KVICflOT
HOCTVI VIX COp6UVIOHHaA aKTH8HOCTb CVIflbHO nOAa8neHa. B TO ~e 
BpeMA KaorynHPYIO~aR cepa /oco6eHHO o6pa3oBaBwaACR B npVICYTCT8VIVI 
Cl 2 I ABnReTcR npeKpaCHbiM cop6eHTOM Aa~e e KOHUCHTPVIP08aHH~x 

KVICflOTaX AflA TaKHX 3flCMCHTOB, KaK acTaT VI nonOHH~/16/H 8 MCHbWC~ 
CTeneHH AflA nnaTHH08~X 3flCMCHT08!14~HHTepeCHO 3aMCTHTb, 4TO 
KOflH4CCT80 Ti , Zr , As H ypo8eHb cnoHTaHHO AenA~e~cA aKTH8HOCTH 
B o6pa3ue cep~ COOTBeTCT8yeT VIX COACP~aHHIO 8 1-2 M 3 4CflCKCHCKVIX 
pacconoe. 

AflA AaflbHCHWero KOHUCHTPVIP08aHHA aKTHBHOCTH 6~na 83ATa nono-
8HHa o6paaua cepbl /10 r,A =2,2+0,4 cn.A/cyTKH/ /pHc.5/. Cepy 
paCTBOpAflH B XflOpo<I>OpMe /300 Mfl/ 8 npHCyTCT8HH 4 MOflb/fl COflAHOH 
KVICflOT~ /100 Mn/. 
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VlexO.QHbiC1 KoHeYHbiC1 Ng ~V1BHOeTb 
N t 

o6pa3el\ o6pa3el\ see en . .Q/eyTKV1 

10r 
K:H03f-(:lJ so I 10 r 2.2! 0,4 

(10:1) 
IPaeT~~ II 10r 0 0 30 I -JSosCH 31 

~~aOH JPaeTB~ III 0,4n ~ pY=1 ~ 6~ 
I Si02j IV 1,5r 0 0 10 

No OH paeTsop 
~ pH=8,5 pH =1 

H~t>~V 0,14r 1,6! 0,4 13 10 

paCTsog 
pH=8 VI 0,4 n 

PHc.S. CxeMa XHMHt.IeCKoi1 nepepa60TKH o6pa3u:a "cepa" 
/o6pa3eu: IT Ha pHc.3/. 

M2TO.[l 

H.[l 

T.[l 

ne 

ne 

T.Q 

Bee M~Kpo3neMeHT~, KpoMe ceneHa, nepewn~ B conRHY~ 
K~cnoTy. 04~~eHHaR cepa He coAepmana cnoHTaHHO AenR~e~cR 
aKT~BHOCT~ /0 co6~T~~ aa 30 cyTOK/. Ha pacTeopa conRHO~ K~cnoT~ 
0~n~ e~cameH~ np~ pH=S r~APOOK~c~ ~1, £r ~As. ~nOHTaHHO AenR
~aRCR aKT~BHOCTb 6~na 06HapymeHa B 3TOA $paK~~~. sec KOTOpO~ 
COCTaB~n 130 Mr /13 TpeKOB/10 CyTOK,A=1,6+0,4 Cn.A./CyTK~, 
~3MepeH~e npoBOA~nocb Ha TA/. -

TaK~M o6paaoM, B peaynbTaTe on~caHH~x x~M~4ecK~X onepa~~~ 
6~no npoBeAeHo o6ora~eH~e cnoHTaHHO AenR~eAcR aKT~BHOCT~ B 
5·104 pa3 OTHOC~TenbHO ~CXOAHOH r~APOOK~C~ C X~M~4eCK~M BbiXOAOM 
OKano 40%. 

KoMnneKcoo6paaoeaH~e c aMM~aKoM 

OcamAeH~eM r~APOOK~ceA ~ 3KCTpaK~~eA np~ paan~4Hb1X pH MomHo 
nOI1Y4~Tb KOH~eHTpaTbl CnOHTaHHO AenR~erOCA HYKn~Aa BeCOM B AeCRT
K~ ~ COTH~ rpaMMOB. CocTaB 3T~X KOH~eHTpaTOB B OCHOBHOM Onpe
AenReTCA ~~HKOM, MeAb~ ~ MapraH~eM. MeTDAbl ~OHHoro o6MeHa, 
3KcTpaK~~~ /KpoMe AAT~K/, coocamAeH~e ~ T.n. He noaeonR~T npo~a
BOA~Tb 3$$eKT~BHOrO OTAeneH~A CnOHTaHHO AenA~eHCA aKT~BHOCT~ OT 
3T~x 3neMeHTOB. B TO me epeMA AnA nepexOAH~x d -3neMeHTOB 
(Cu, Zn) ~ HeKoTop~x nnaT~HO~AOB xapaKTepHo o6paaoeaH~e npo4H~X 
aMM~aKaTOB, 4TO OTn~4aeT ~X OT TRmen~x MeTannoB. no3TOMY M~ 
nocTaB~n~ on~T~ no cooca~AeH~~ cnoHTaHHO AenR~eAcR aKT~BHOCT~ 
c r~APOOK~cb~ meneaa ~ Mapr~H~a /+2/ B aMM~a4HoA cpeAe. 
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OcamAeHHe rHAPOOKHceA npoBOAHnocb npH pH-11, npH 3TOM eecb 
~HHK H MeAb nepexOAHnH B pacTBop. CnoHTaHHO AenR~HHCR HyKnHA 
KOH~eHTPHPOBancR H3 aMMHa4HOH cpeA~ Ha rHAPOOKHCAX ~ene3a 
H MapraH~a /+2/. 

06CYIAEHHE PE3YnbTATOB 

H3 on~caHH~x B~we on~ToB Henb3R CAenaTb OAH03Ha4Horo B~BOAa 
0 X~M~4eCKOH npHpOAe HeH3BeCTHOrO CnOHTaHHO AenR~erOCA HYKnHAa, 
TaK KaK npHMeHRBWHeCA MeTOA~ ABnRnHCb B OCHOBHOM MeTOAaM~ 

HeceneKTHBHOrO XHMH4eCKOrO o6ora~eHHA. 0AHaKO HeKOTOp~e AOCTa
T04HO none3H~e Ha AaHHOM 3Tane HCCneAOBaHHA B~BOA~ MO~HO CAenaTb, 
ecnH paCCMOTpeTb noBeAeHHe CnOHTaHHO Aen~erocR HyKnHAa B paa
nH4HbiX XHMH4eCKHX CHCTeMaX. C 3TOH ~enb~ AaHH~e no CBOHCTBaM 
HOBOrO HyKnHAa CBeAeH~ B Ta6nH~e, rAe cpaBHHBaeTCR ero XHMH-
4eCKOe noaeAeHHe a pacTaopax, cy~ecTBeHHO oTnH4a~HXCA no 
coneBOMY COCTaBy. 

H3 on~TOB, yKa3aHH~x a 3TOH Ta6nH~e, cneAY~T B~BOA~: 
Bo-nepa~X, HeCOMHeHH~M CBOHCTBOM HOBOrO HyKnHAa ABnAeTCA 

xanbKO$HnbHOCTb, 4TO H cneAyeT O~HAaTb AnA 3neMeHTOB C Z =1 08-
117. 3TO CBOHCTBO npOABnAeTCA KaK npH COOCamAeHHH C cynb$HAaMH 
MeAH, CBHH~a, M~WbAKa H PTYTH H3 cna60KHCnOH cpeA~ /pH=1-3/, 
TaK H npH 3KCTpaK~HH cynb$HAH~MH 3KCTpareHTaMH npH pH =1-3. 
npH cop6~HH Ha cynb$HAaX C B~COKHM 3Ha4eHHeM pllP (-lg llPMeS ) 
a xpoMaTorpa$H4eCKOM pe~HMe /KonoHKa c Ag2S I a npHCYTCTBHH 
noB~WeHH~X KOH~eHTpa~HH HOHOB - KOHKypeHTOB /TO eCTb HOHOB, 
~n:::»"2\tlnlfi1AV ,..,,"LthtAnt-• ,.. ",,,.._,,, ..... ...,,,_,, ............... ... no_,-, .. A- rT- ·· I 
--~--.,·--···· -.~~·-.,..•·"-' - ...,.,.,_._,, ... .,., ...,,,..,.~,..,.,,r,....,,., t' ......... -u, &&.:J f &J.E) rt '"'to'•/ 

cop6~HA HeH3BeFTHOrO HyKnHAa nOAaBnAeTCA. 
Heo6XQAHMO oco6o OCTaHOBHTbCA Ha OOBeAeHHH HOBOro HyKnHAa npH 

ero COOCamAeHHH C KaorynHpy~eH cepOH H cynb$HAOM CYPbM~ H3 
KHcn~x cpeA. CoocamAeHHe c KaorynHpy~eH cepoH H3 KHCn~x cpeA 
ABnAeTCA xapaKTepH~M CBOHCTBOM KaK nOnOHHA, KOTOpOe Bnepa~e 6~n0 
onHcaHo a pa6oTe M.KIOpH /15/,TaK H acTaTa /171. B on~Tax no cooca~
AeHHIO nonOHHA H acTaTa C cepOH B ycnOBHAX, COOTBeTCTBY~HX HaWHM 
3KCnepHMeHTaM, M~ TaK~e o6Hapy~HnH KOnH4eCTBeHH~H 3aXBaT 3THX 
3neMeHTOB OCaAKOM cep~. B MeHbWeH CTeneHH 3TO CBOHCTBO xapaKTepHO 
AnA nnaTHHOB~X MeTannoB /14/. B TO ~e apeMA OTCYTCTBHe COOCamAeHHA 
HOBOrO HyKnHAa C Sb2 S 3 H3 CHnbHO KHCn~x cpeA CBOHCTBeHHO 
B OCHOBHOM nonOHHIO /18/. Ha CTeneHb COOCamAeHHA HOBOrO HyKnHAa 
C cynb$HAaMH OKa3~BaeT cy~eCTBeHHOe BnHAHHe KOH~eHTpa~HA B pacT
BOpe ranoreHHAH~X HOHOB. KOHKypeH~HA MemAY yCTOH4HBOCTbiO COeAH
HeHHH MeTannOB C cepOH H HX KOMnneKcoo6pa30BaHHeM C HOHaMH xnopa 
npoABnAeTcA y~e s cny4ae TaKHX TR~en~x MeTannoa, KaK Pb HAt. 
HanpHMep, pacTBOPHMOCTb PbS a 4HCTOH BOAe cocTaanAeT 1 .2.1cr 1 ~/n, 
a a 4,5 MOnb/n NaCl -0,8 r/n ' 19 ·201. HawH on~T~ no cooca~
AeHHIO acT aT a c CuS npH pH =2 noKa3waaiOT, 4TO npH KOH~eHTpa~HH 
NaCl ~ 0, 5 MOnb/n aCT aT COOCamAaeTCA Ha 100%, a npH KOH~eHTpa~HH 
NaCl • 4,5 MDnb/n CTeneHb COOCamAeHHA acTaTa COCTaBnAeT ~20%. 
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H3BeCTHO, ~TO C POCTOM Z YCTOH4~BOCTb ranoreH~AH~X KOMnlleKCOB 
no rpynnaM B03pacTaeT 1~ oco6eHHO B cnyuae CT319! /, np~ 3TOM 
ycTOH4~BOCTb KOMnneKcos ysen~u~saeTCFI B PFIAY F < Cl < Br < J. 
C 3TOH T04K~ 3peH~FI OCaMAeH~e CY1lb$~AOB ~3 np~pOAH~X paCCOJlOB 
np~ B~COK~X KOHUeHTpau~AX ranoreH~AH~X ~OHOB 3aTPYAHeHO, 4TO 
~ Ha6n~AaeTcFt B cnyuae caMonpo~3B01lbHoro s~naAeH~Ft n~p~Ta ~3 
4eneKeHcK~x pacconos/4/ /eM. Ta6n~uy/. B ycnos~Ftx H~3Koro 
conesoro ~oHa, To ecTb a on~Tax, on~caHH~x a HaCTOFt~eA pa6oTe, 
cooca;AeH~e Hosoro HYKil~Aa. c cynb¢>~AaM~ MeA1:1 I cs~H~a, MbiWbFtKa 
~ PTYT~/ npo~cxoA~T K011~4eCTBeHHo I --·~0%1. 

TaK KaK ycTOH4~BOCTb KOMnneKcos c F--~oHaM~ no rpynnaM npaKT~
uecK~ He ~3MeHFteTcFt 19 ~ To Ha~nyuw~e ycnos~Ft Alll'l coocaMAeH~FI CT3 

C CY1lb$~AaM~ 6YAYT AOCT~raTbCFI, oueB~AHO, 80 $TOP~AH~X cpeAaX. 

CTaBFI sonpoc 0 KOHUeHTp~posaH~~ HOBOro HYKil~Aa C CY1lb$~AaM~, 
Heo6XOA~MO OTMeT~Tb BaMHOCTb npaB~JlbHOro B~6opa KOJlJleKTOpa, 4TO 
MONeT ~MeTb nepBOCTeneHHOe 3HaueH~e A11FI peweH~FI paCCMaTp~BaeMOH 

3aAa4~. 3TO CJleAyeT ~3 pa60T no MeXaH~3MaM COOCaMAeH~FI CY1lb$~
AOB/11/fo6pa30BaH~FI CY1lb$~AOB/, KOTOp~e YC110BHO Ae11FtTCFI Ha ABe 
rpynn~: o6pa30BaH~e TPYAHOpacTBOP~M~X X~M~4eCK~X CDeA~HeH~H T~na 

cynb<)lo-coneA I TlReS 4 . TlMoS 2 . AglnS 2 ~ T. A. I ~3 11 K~C1lb1X 11 

~ 110CHOBHbiX11 cynb<!J~AOB, a TaKMe o6pa3DBaH~e C~CT€M TBePAbiX 
pacTsopos /Hanp~Mep, coocaMAeH~e In c ReS7 I. 3To cy~ecTBeHHO 
~ Alll'l no~cKa CT3 a np~PDAH~x cynb$~AH~X M~Hepanax. 

BTOP~M BaMH~M CBOHCTBOM Alll'l KOHUeHTp~posaH~FI ~ no~CKa HOBOrO 
HYKil~Aa FIBJlFteTCFI OTCYTCTB~e ero COOCaMAeH~FI C OCaAKaM~ TPYAHO
paCTBOP~MJx XllOP~AOB ~ 6pOM~AOB' ~3 K~CJlOT ~ H~~TpaJlbH~X cpeA 
/CM. Ta011~4Y/, 4TO OObFICHFteTCFI B~COKO~ yCT0~4~BOCTb~ ranoreH~A

HbiX KOMnneKCOB CT3 /S/, npaKT~4eCK~M cneACTB~eM 3Toro FIBJlFICTCFI 
B03MOMHOCTb 04~CTK~ HOBOro HYKil~Aa OT ~OHOB, o6pa3y~~~X TPYAHO
paCTBOP~Mble xnop~Abl, 6poM~Ab! ~ ~OA~Abl I Ph, H!!: , A~, Tl ~ AP. I 
a w~pOKOM ~HTepsane K~cnoTHOCT~ /snnoTb AD 4 MOilb/n HCI I. 
3TO TaK*e 03HauaeT, 4TO np~POAH~e XllOP~AH~€ paCCOJl~ AOJlMH~ ~H
T€HC~BHO BbiMbiBaTb HOBbiH HYKil~A ~3 BMe~a~~~X nopOA, B TOM 4~Cne 

~ ~3 cynb<ll~AH~x M~Hepanos. EcTecTBeHHO, 4TO np~ o6pa3osaH~~ 
np~pOAH~X 3a1le*eH XllOP~AH~X COJleH HOB~H 311€MeHT B npouecce 
nepeKp~cTann~3au~~ a ycnoB~Ftx, 6n~3K~x K paBHosecH~M, ADnMeH 

V B~TeCHFITbCFI Ha nep~<)lep~~ 3T~X o6pa30BaH~A 8 OCTaT04H~H MaT04H~~ 
paCTBOp. 

TaK KaK HOBbiH HYKil~A He coocaMAaeTCFI c AgCl~ AgBr, TO 3TO 
n038011FieT CA€1laTb B~BOA, 4TO eaneHTHOe COCTOFIH~e +1 He FIB11FI€TCFI 
onpeAellFI~~~M Alll'l HOBOrO HyKil~Aa. 

HaAO Oco6o OTMeT~Tb <)laKT COOCaMAeH~FI HOBoro HYKil~Aa C <)loc<)la
TaM~ 2-saneHTH~x MeTannos, 4TO AenaeT nepcneKT~BH~M era no~cK 
B np~pOAH~X anaT~Tax, ~M€BW~X KOHTaKT C rny6~HH~M~ reOT€pManb-
HbiM~ pacconaM~. 

0TCYTCTB~e cop6u~~ He~3BeCTHOrO HYKil~Aa 8 np~CYTCTB~~ 2 rpyn
nbl ~3 X11DP~AHbiX cpeA I Cc 1- =1-2 M011b/11/ Ha r~APDOK~c~ Me11e3a 
/+3/, a TaK*e Ha r~APaT~posaHHbiX OK~CFIX MnO 2 , TiO 2 ~ Si0 2 

14 

a 
II 

.ll'Z! 
6 

~'I 
l)JY 
0-
:r:lil 
~ II 
I I QJ 

c::: 8 
ru 
CD 

s- 3neMeHTbl 

- -- ------------- Ba Sr Ca 

Mo 
u 

' 
-====--t-1'1 d- 3neMeHTbl 

~~~,~~~~~~~ra Nb 

' ' 

- " ' 
? 1 

' '-
' Zr Pt lr Th ' ' ' '-' La Fe Au 

' '-
' Pt Pd Cu Cd Hg 

' Au Cu Ag 
__...L.. 

p- 3neMeHTbl 

' ~------As Sb 
'' ___ ...,'-.~~~~~~~ ,, Te PoGeSn 

' /, 

' ·, 
~---- __ ·--~..........,=== 81 Tl In C1a 

' ' ' --"" -- . ~ Pn Pt:-
L . ..L 

h. h 
: ~ __L::-==r::~ 1__, Tl At 
7 Q 0 ,, 11 

·---pH 
PHC • 6 • 06JiaCTb pH KOJIH'-IeCTBeHHOro oca~eHHR rHgpOOKHCeH 

S -:m.oMeHTOB (Ca. Sr, Mg ) I a/: JKHpHaR JJHHHR - • 90% 
OCaJK,IJ,eHHR; WTpHXOBaR _: 10% OCaJK,IJ,eHHR; 6,s/ 3a;HCHMOCTb 

o6nacTH pH coocaJKAeHHR I:: 90%/ c ocagKOM Fe (0H) 3 MHKpo

KOJJH'IeCTB d-, f- H p -sneMCHTOB OT HX BaJJeHTHOro COCTORHHR; 

JKHpHaR JIHHHR - H3 t~eneKeHcKHX pacconos, TOHKaR JJHHHR -

H3 pacTsopos c HH3KHM coneBbiM ¢JoHOM I 11 :: 0, 5 MOJJh/ nl. 
ll.nR Au /1+/, Cu /1+/, Agll+l, Tlll+l, At/1+1 OTMe'leHa 

06JJaCTb MaKCHMaJJbHOrO COOCaJKACHHR 120-30%1. 

B W~POKOM ~HTepsane K~C110THOCT€H np~BOA~T K BbiBOAY 0 TOM, 4TO 
H€~3BeCTH~H HYK11~A He o6naAaeT nOB~W€HHOH CK110HHOCTb~ K r~Apo-
11~3y ~, KaK C11eACTB~e, H€ FIBJlFteTCFI MHOr03apFtAHbiM ~OHOM. 3TO 
03Ha4aeT, uTa era ycToAu~BaFt saneHTHOCTb <+3 ~. sepDFITHee scero, ..
pasHa +2 ~11~ +3, 4TO Har11FIAHO noKa3aHo Ha p~c.6. 

C11eAyeT OTMeT~Tb, 4TO KOHUCHTp~pOBaH~€ HOBoro HYK11~Aa Ha yKa-
3aHH~X r~APOOKHCFIX npOHCXOAHT K011~4€CTBeHHO np~ AOCTaT04HO He
B~COKOM COACP*aHH~ X110PHA-HOHOB ~ HOHOB-KOHKypeHTOB, K KOTOp~ 
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B nepBy~ 04epeAb OTHOC~TC~ MaKpOKOn~4eCTBa ~OHOB ~en04H03e

MenbH~X 3neMeHTOB. Bee nepe4~cneHH~e r~APOOK~c~ /oco6eHHO 
MnO 2 , Ti0 2 ~ SiO:;: I ~an~~Tc~ ce.neKT~BHbiM~ OTHOC~Te.nbHO MHoro-
3aP~AH~x ~OHOB /+4 ~ +5/, a B cny4ae Ti0 2 ~ OTHOC~Te.nbHO ~OHOB 
UO:f+. B TO >t<e apeM~ ~OHbl .sr, Mg, Ca ~ T. n. ~MeiOT 3Ha4~Te.nb Hble 
K03$$~~~eHT~ pacnpeAeneH~~ lAo Aec~TKOB eA~H~~ Kd I Ha Mn0 2 
~ Ti0 2 Aa>t<e a cna6oK~cn~x cpeAax, 4TO c y4eToM ~x a~coKo~ KoH
~eHTpa~~~ B 4eneKeHCK~X pacco.nax Ae.naeT B COOTBeTCTB~~ C 3aKOHOM 
Ae~CTB~~ Mace ManoaepO~THO~ cop6~~~ Ha r~APOOK~CAX H~3K03aP~AHbiX 

~OHOB CT3 I $.+31 np~ ~x KOH~eHTpa~~~ a pacco.nax- 1 Q-16Monb/n. 
On~T~ no cooca>t<AeH~~ ~3 pacconoa noKa3~aa~T, 4TO He YAaeTc~ 
B~Ae.n~Tb HOB~~ HyKn~A, He OCaA~B B B~Ae r~APOOK~Ce~ ~30% np~cyT
CTBY~~~X a pacTBope ~eno4H03eMenbH~x 3neMeHTOB /p~c.6/. B c.ny4ae 
4eneKeHCK~X pacconOB 3TO COOTBeTCTByeT 100-150 Kr r~APOOK~Ce~ 

~en04H03eMe.nbH~X 3neMeHTOB ~3 1 M3 paccona. np~ 3TOM A06aa.neH~e 
HeCKOnbK~X K~norpaMMOB r~APOOK~C~ >t<e.ne3a /+3/ - KaK 1 '0CHOBHOro" 
KOnneKTOpa - TepAeT CM~Cn. B CB~3~ C 3T~M npeACTaBn~eTCA BepOAT
H~M, 4TO cTeneHb ~3B.ne4eH~A Hoaoro HyKn~Aa ~3 pacco.noa Ha r~A

pooK~c~ >t<ene3n /+3/ a peanbHO~ o6.nacT~ pH /7,5-8,0/, TO ecTb 
TaM, rAe oca>t<AeH~e 3.neMeHTOB II rpynnbl Ma.no, MO>t<HO noBbiC~Tb 

a pe3y.nbTaTe yae.n~4eH~A Ko.n~4eCTBa oca>t<AaeMo~ r~APOOK~c~ >t<ene3a 
/+3/. 

04eB~AHO, 4TO TPYAHOCT~ B~AeneH~~ HOBoro HyK.n~Aa ~3 4e.neKeH
CK~X pacconoa a He6o.nbw~x no aecy o6pa3~ax r~APOOK~ce~ ca~3a
H~ C nO~CKOM TO~ Y3KO~ o6naCT~ K~CnOTHOCT~ paCTBOpa, rAe no.ny-
4eH~~ He60nbW~X o6pa3~0B He Mewa~T, C OAHO~ CTOpOHbl, MaKpOKOn~-
4eCTBa ~e.n04H03eMenbHbiX 3.neMeHToa, a c APYro~ - yaen~4eH~e KOH
~eHTpa~~~ H+-~oHoa.TaKaA 3aAa4a oco6eHHo 3aTPYAHeHa np~ nepe
pa6oTKe AeC~TKOB ~ COTeH Ky6~4eCK~X MeTpOB pacconOB np~ nOCTO
~HHO MeH~~~~xc~ ycnoa~~x /TeMnepaTypa, ~OHHaA c~na, np~cyTCTB~e 
He$T~ ~ T.n./. no3TOMY M~ C4~TaeM, 4TO KOH~eHTp~poBaH~e HOBOrO 
HyK.n~Aa Ha r~APOOK~cAx Fe, Ti, Mn nepcneKT~BHO np~ nepepa6oTKe 
Man~x o6pa3~oa. B c.ny4ae nepepa60TK~ no~POAH~x pacco.noa 3T~ 
MeTOA~K~ Tpe6y~T cepbe3Horo noeABap~Te.nbHoro ~3y4eH~~ ~ TOHKoro 
npoBeAeH~A on~TOB. 

AnA KOH~eHTp~poaaH~A Hoaoro HyKn~Aa ~3 no~POAH~x pacco.noa 
6o.nee nepcneKT~BH~M~, Ha HaW B3rnAA, ~Bn~~TCA MeTOA~ 3KCTpaK~~~ 
~ ~OHHOrO 06MeHa /12,21/, 

B HacToA~e~ pa6oTe ~3y4anacb 3KcTpaK~~A He~3aecTHoro HYK.n~Aa 
B cepyCOAep>t<a~~~ 3KCTpareHT - A~3T~.nA~T~O$OC$0PHY~ K~C.nOTy 

/AAT$K/, a TaK>t<e a Tp~OKT~.naM~H /TOA/. KaK yKa3biBanocb a 3Kc
nep~MeHTanbHO~ 4acT~, ~3a.ne4eH~e Hoaoro HyKn~Aa a AAT$K npo~c
XOA~T Kon~4eCTBeHHO np~ pH =1 Aa>Ke ~3 pacconoa /eM. Ta6.n~~y/, 
4TO nOATBep>t<AaeT xanbKO$~nbHOCTb He~3BeCTHOrO HyKn~Aa. 3KCTpaK~~~ 
He~3BecTHoro HyKn~Aa a TOA npoBOA~nacb a yc.noa~Ax, 6.n~3K~x K yc
noa~~M no~POAH~x pacconoa. He~3BeCTH~~ HyKn~A a 3T~x yc.noe~~x 
a TOA He ~3aneKa.nc~, 4TO He npoT~aope4~T o6~eMy npaa~.ny o noH~
>t<eH~~ ~3B.ne4eH~A T~>t<en~x MeTannoa aH~OHoo6MeHH~KaM~ c yaen~4e-
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H~eM KOH~eHTpa~~~ xnop-~oHoe 1 211· Oco6eHHO xapaKTepH~M 3TO 
6yAeT A.n~ TaK~x 3.neMeHTOB, KaK 3Ka-nonoH~~ /Z =116/ ~ 3Ka-acTaT 
/Z =117/, KOTOp~e, B OTn~4~e OT CBO~X .nerK~X aHanoroB, AOn>t<H~ 

o6naAaTb 6o.nee ~pKO B~pa>t<eHH~M~ MeTann~4eCK~M~ CBO~CTBaM~. 
Boo6~e ~3 AaHHbiX Ta6n~~bl c.neAyeT, 4TO 3$$eKT~BHoro KOH~eH

Tp~poaaH~~ Hoaoro HyK.n~Aa ~3 np~POAHbiX pacconoa pa3.n~4HbiM~ Me
TOAaM~ /a TOM 4~Cne ~ ~OH006MeHHbiM~ /21/j MO>KHO AOCT~4b 4-5-KpaT
H~M pa36aa.neH~eM pacco.noa An~ CH~>t<eH~~ coneaoro $oHa. 

YcnewHoe ~3ane4eH~e Hoaoro HYK.n~Aa ~3 pacconoa MeTOAOM ~oH
Horo o6MeHa MO>KeT 6~Tb npoBeAeHO C np~MeHeH~eM ceneKT~BH~X 
aH~OH006MeHH~X CMOn, 4TO 6~.n0 noKa3aHO B pa6oTe/ 4/, ~Ae He~3-
BeCTHbl~ HyKn~A ~3BneKa.n~ ~3 4e.neKeHcK~X pacco.noa c Kd,.SO. An~ 
noa~weH~~ cTeneH~ ~3a.ne4eH~~ Hoaoro HyK.n~Aa ~3 pacconoa ~oHo
o6MeHHbiM~ cMo.naM~ I AO Kd.? 1 03 I Heo6xoA~Mo npeABap~Te.nbHO ~3Y4~Tb 
cocTO~H~e a pacco.nax TA>t<e.nbiX MeTa.nnoa (Pt, Au, Hg, Tl, Pb, Bi, Po, 
At) KaK aHanoroa CT3 cZ=110-117. 3To no3aon~T CAenaTb npaa~.nb

Hbl~ Bbi60p T~na CMOnbl ~ ycnOB~~ BbiCOK03~eKT~BHOrO KOH~eHTp~po

BaH~A HOBOrO HyKn~Aa Ha ~OH006MeHH~X CMO.nax ~3 np~pOAH~X pac
co.noa. 

BbiBOAbl 

1. Hoe~~ He~3aecTH~~ HyK.n~A ~MeeT xa.nbKO$~nbHY~ np~pOAY ~ co
oca>t<AaeTc~ c cynb$~AaM~ Cu , Pb, As~ Hg ~3 K~cn~x cpeA I pH = 
=1-3/, a TaK>t<e ~3BneKaeTC~ T~O$OC$OpH~M~ 3KCTpareHTaM~ np~ 
pH =1. np~ paCTBOpeH~~ cynb$~AOB B OK~Cn~TenbHO~ cpeAe OH OCTa
eTC~ B HeOaCTBOD~MOM OCaAKe - 3neMeHTapHO~ Cepe. 

2. B cynb$~AH~X C~CTeMaX noBeAeH~e HOBOrO HyK.n~Aa BO MHOrOM 
nOA06HO noBeAeH~~ nonOH~~ ~ aCTaT~Ha /~, BepO~THO, B~CMyTa/. 

3. H3 Manoconea~x pacTaopoa cooca>t<AeH~e c r~APOOK~C~M~ Fe , 
Ti , Mn npo~cXOA~T KOn~4eCTBeHHO np~ PH.?8; cooca>t<AeH~e c r~Apo
OK~C~M~ Ti /4+/ ~ Mn /4+/ Ha4~HaeTc~ np~pH>2· 

CTeneHb COOCa>t<AeH~A HOBOrO HyK.n~Aa C r~APOOK~Cb~ >t<ene3a B 
pacTaopax c H~3K~M coneBbiM $OHOM I_< 1 MOnb/n/ yae.n~4~aaeTc~ a 
BOCCTaHOB~TenbH~X yc.nOB~~X B 2-3 pa3a no CpaBHeH~~ C OK~C.n~Tenb
H~M~ ycnoa~~M~. 

4. B np~cyTCTB~~ a~coK~x KOH~eHTpa~~~ ~OHOB xnopa ~ MeTan
noa 1 ~II rpynn /HaTp~~. MarH~~. CTpOH~~~. Ka.nb~~A ~ T.n./ 
cTeneHb cooca>t<AeH~~ Hoaoro HyKn~Aa c cynb$~AaM~ MeTa.nnoa pe3KO 
yMeHbwaeTc~. 

5. Hoe~~ HYKn~A He o6paayeT pacTaop~M~x aMM~aKaToe a ~e.no4-
H~X pacTeopax. 

6. Ha~6onee aepo~THoe ycT0~4~aoe eaneHTHOe cocTo~H~e Hoeoro 
HyKn~Aa - OT +1 AO +3. 

7. Be~ COBOKynHOCTb AaHH~X no X~M~4eCKOMY noaeAeH~~ HOBOro 
HYKfl~Aa, a TaK>t<e aHan~3 Ha 3arp~3HeH~e TeXHOreHH~M~ CnOHTaHHO 
Aen~~~M~C~ ~30TOnaM~, no3BO.n~~T YTBep>t<AaTb, 4TO HOB~~ np~pOAH~~ 
cnOHTaHHO Aefl~~~~C~ HyKn~A He OTHOC~TC~ K ~3BeCTH~M TeXHOreH-
HbiM ~30TOnaM. 
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B 3aKn~4eH~e asTop~ s~pa~a~T rny6oKy~ 6naroAapHOCTb aKaAeM~KY 
r. H. <l>nepos.y 3a MHoro4~cneHHble none3Hble coseTbl ~ o6cy~AeH~R 
~ nocToRHHY~ noAAeP~KY 3TO~ pa6oTbl; 4n.-Kop. 4CAH H.H.3sape, 
noCTORHHble A~CKYCC~~ C KOTOPbiM ~ nOMOII\b B pa6oTe cnoco6CTBOBan~ 
ycnewHOMY nposeAeH~~ ~ccneAOBaH~~; M.n.HsaHosy, H.K.CKo6enesy, 
c.n.TpeTbfiKOBO~ ~ C.A.nnewyKOBO~ 3a 6onbWY~ nOMOII\b B pa6oTe. 
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PyKonHCb nocTynHna e H3AaTenbCKH~ oTAen 
7 H~nfl 1082 r 

KopoTKI1H 1\J,C. 11 AP· Pl2-82-529 
X11MHt.IeCKOe KOHQeHTPI1POBaHI1e HOBOrO npi1POAHOrO CnOHTaHHO 
AeJJH~erOC.fi HYKJI11Aa H3 paCTBOpOB C H113KI1M COJieBbiM cPOHOM 

H3JiaraiOTC.fi pe3yJibTaTbl OnbiTOB no AaJibHeiimeMy KOHQeHTPI1POBa
HI110 HOBOrO npl1pOAHOrO CnOHTaHHO AeJI.fi~erOCH HYKJI11Aa, KOHQeHTpa
Tbl KOTOpOrO nOJiytJ:eHbi 113 tJ:eJieKeHCKI1X reoTepM-1JibHblX paCCOJIOB, 
CAeJiaHbi BbiBOAbl 0 XI1MI1t.IeCKOH np11p0Ae HOBOrO CnOHTaHHO AeJIH~ero
CH HYKJI11Aa, KOTOpbiH HBJIHeTCH XaJibKOcPHJibHbiM 3JieMeHTOM, COOcaJK
AaeTCH C CyJibcP11AaMI1 MeAH, CBI1HQa, MbOObHKa 11 PTYTI1 113 CJia6o
K11CJibiX paCTBOpOB. B CYJibcP11AHbiX CI1CTeMaX nOBeAeH11e HOBOro HyK
JII1Aa BO MHOrOM nOA06HO nOBeAeHI110 nOJIOHH.fi, acTaTa 11, aepO.fiTHO, 
BI1CMyTa, Ha1160Jiee BepO.fiTHOe YCTOH411BOe BaJieHTHOe COCTO.fiHHe 
HOB OrO HYKJII1Aa - OT +I AO + 3. Bc.sr COBOKynHOC Tb AaHHbiX no XHMI1-
tJ:eCKOMY noBeAeHHIO HOBoro HYKJI11Aa, a TaK~e aHaJII13 Ha 3arp.R3HeHI1e 
TeXHOreHHbiMH CnOHTaHHO AeJI.fi~MHC.fi 1130TOnaMI1 n03BOJI.fiiCT yTBep~
AaTb, 'ITO HOBbiH npl1pOAHbiH CnOHTaHHO AeJI.fi~HC.fi HYKJII1A He OTHO
CHTC.fl K 113BeCTHbiM TeXHOreHHbiM 1130TOnaM, 

Pa6oTa BbiiTOJIHeHa a Jla6opaTopHH .RAePHhiX peaKQHH OIDUL 
npenpHHT 06~eAHHeHHOrO HHCTHTYTa RAePHWX HCcneAOBaHHH. ~y6Ha 1982 

Korotkin Yu.S. The Chemical Concentration of a New Pl2-82-529 
Natural Spontaneously Fissionable Nuclide from Solvents 
Having a Low Salt Background 

The results of experiments on further concentration of a 
new n~tural spontaneously fissionable nuclide, the concentrates 
of wh1ch from the Cheleken geothermal brines have been obtai
ned,are presented.The conclusions are drawn about the chemical 
nature of a new spontaneously fissionable nuclide. It is a 
chalcophilic element which precipitates together with sulphides 
of copper~ lead, arsenic and mercury from weakly acid solvents. 
The behav~our.o~ the new nuclide.in sulphide systems in many 
respects 1s s1m1lar to the behav1our of polonium, astatine 
and probably of bismuth. The most probable stable valence 
con?ition of the new nuclide varies from +I upto +3. The data 
ava1lable on the chemical behaviour of the new nuclide as well 
~he analysis ?ver contamination by spontaneously fissionnable 
1~ot?pes perm1t ~o state that the new natural spontaneously 
f1ss1onable nucl1de does not relate to the known isotopes 
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llepeaog O.C.BI1HOrpagoaoH. 


