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npH reonorH4eCKOM noHcKe H e TexHonorH4eCKHX npo~eccax e~
AeneHHR Ni H Co H3 1Kene3HCT~x naTepHTOB Tpe6yiOTCR HapRAY co 
CTaHAapTH~MH MeTOAaMH aHanH3a H 6onee 4YBCTBHTenbH~e MeTOA~· 
B pa6oTe 111 npeAnOIKeH~ RAepHO-~H3H4eCKHe MeTOA~ /raMMa-aK
THBa~HOHH~H aHanH3 - rAA H HeHTPOHHO-aKTHBa~HOHH~H aHanH3 -
HAA/ Maccoeoro H 3KcnpeccHoro HHCTpyMeHTanbHOro aHanHsa Ni, 
Co H APYrHX 3neMeHTOB B 1Kene3HCT~X naTepHTax. npH 3TOM AOC
THrHyT~ noporH 4YBCTBHTenbHOCTH aHanHsa AnR Ni- 5· 10-2% 
/rAA/ H AnR Co - 4. 1 o-a% /HAA/. B 121 OnHcaH peHTreH~nyopec~eHT
H~H MeTOA aHanHsa /P~A/ Ni B 1Kene3HCT~X naTepHTax. nopor 
4YBCTBHTenbHOCTH aHanH3a Ni He yKa3aH, HO, no HaWHM pac4eTaM, 
3TOT nopor .QonlKeH 6~Tb - /1-2/.1 o-2%. B pa6oTe121· He npoeeAeH~ 
aHanHs~Co,TaK KaK P~A 3Toro 3neMeHTa e 1Kene3HCT~x naTepHTax 
HeB03MOIKeH Hs-sa CHnbHoro BnHRHHR K~-nHHHH Fe/FeK~=7,06 K38/ 
Ha Ka-nHHHIO Co /CoK =6,93 K38/. 

B AaHHOH pa6oTeanpH npocTOH XHMH4ecKOH nepepa6oTKe npo6 
H HCnOnb30BaHHH TaKHX IKe aHanHTH4eCKHX MeTOAOB, KaK B /1,2/, -
P~A. rAA H HAA, 6~na nOCTaeneHa 3aAa4a yny4WHTb noporH 4YBCT
BHTenbHOCTH AnR Ni H Co, AOCTHrHyT~e a /l,2/. C 3TOH ~enbiO HaMH 
npeABapHTenbHO B~AenRnHCb H KOH~eHTpHpoBanHCb Ni H Co Ha HOH0-
06MeHHOH cMone. B cny4ae, ecnH paspeweHHe AeTeKTopa oKas~aa
nocb HeAOCTaT04H~M AnR paspeweHHR Ka -nHHHH Co H Ka -nHHHH 
Ni I Ni Ka =7, 48 K3B/ AOnonHHTenbHO OTAenRnH Ni OT Co. AnR 
B036YIKAeHHR xapaKTepHCTH4ecKoro H3ny4eHHR Ni H Co npHMeHRnHCb 
HCT04HHKH ?Joe H 1°9cd, AnR rAA H HAA HCnOnb30BanH TOpM03HOe 
H3ny4eHHe H ~TOHeHTpOH~ MHKpoTpoHa. 

XHMH4ECKA~ nEPEPA60TKA nP06 

8 COCTae 1Kene3HCT~X naTepHTOB 'o6~4HO BXOART: Fe - AO ~0% j 
Co- AO 1%; Ni, Mn, Cr- AO 3%; Al- AO 15%; Si H Mg- AO 20%. 
3TH 3neMeHT~ HaXOARTCR B BHAe CHnHKaTH~X MHHepanOB, ~eppHTOB, 
XpoMHTOB H T.A. 

PacTaopeHHe 1Kene3HCT~x naTepHTOB MOIKHO npOH3BOAHTb pasnH4-
H~MH KHCnOTaMH HnH HX CMeCRMH/3~ 8 AaHHOH pa6oTe 6~0 npoae
peHO HeCKOnbKO aapHaHTOB pacTeopeHHR Ni H Co.HaH6onee nonHo 
HX paCTBOpReT KOH~eHTPHPOBaHHaR nnaBHKOBaR KHCnOTa /6onee 
96 H 97% COOTBeTCTBeHHO/. 
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Puc.l. CxeMa xaTHOHHoro H aHH
OHHoro pas,o,eneHHH Co, Ni H Fe 
B nOJJH3THJJeHOBbiX KOJJOHKaX: 
I - WOFATIT KPS (H+) ; 2 -
WOFATIT SBW (Cl-), 6 = 
=6 MM; h =)3 MM, 

OT~eneHHe Ni H Co OT Fe 
H ~pyrHX 3neMeHTOB npOH3BO
~HnOCb pa3H~MH aBTOpaMH HOHO
OOMeHHbiMH MeTo~aMH c Hcnonb-
30BaHHeM aHHOHHTOB /4-6/ 

H KaTHOHHTo8 16' 10/. HaMH c 3TO.:i 
1..1enb10 Obln BblopaH KaTHOHoo6-
MeHH~.:; MeTo~ H3Bne4eHHA Ni 
H Co e cpe~eHF.npH 3TOM Ni 
H Co OCTaeanHCb Ha CMOne, 

a Fe B~MbiBancA pacTBOpOM HF. npoee~eHHOe HCCne~oBaHHe OT~ene
HHA Ni H Co OT Fe ~nA pacTeopeHH~X npo6 >Kene3HCTbiX naTepHTOB 
IHCXO~H~H Bee 0,1-10 rl noKa3ano, 4TO npH HCnOnb30BaHHH 
cMonbl WOFATIT KPS Ia H+ ¢opMe, c 8:1\AB6, pa3MepoM 3epeH 
40-80 MKM H BeCOM 250 Mrl H nOJlH3THneHOB~X KOnOHOK lcM.pHC.11 
3TH 3neMeHT~ OT~enAIOTCA npH KOHI..IeHTPaliHH HF > lN INi H Co ocTa
IOTCA Ha CMOne 5onee 98/: H Fe B paCTBOpe - oon-ee 97'{,/. 

B paooTe ' 6 'npe~naraeTCA MeTo~ pas~eneHHA Ni HCo,a~cop6Hpo
eaHH~x KaTHOHHTOM. YKa3bl&aeTcA, 4TO Ni ~ecop6HpyeTCA 15 N pacT
eopoM HF, a Co-20N pacTeopoM HF. HaMH 6~1lH npoee~eHbl onbiTbl 
~nA BbiACHeHHA B03MO>KHOCTH TaKoro pa3~eneHHA. Onpe~elleHbl K03¢
¢H1..1HeHTbl pacnpe~eneHHA Kd I Mn/ r I Ni H Co Me>K~y KaTHOHHTOM 
H paCTBOpaMH nnaBHKOBOH KHCJlOTbl pa3nH4HO~ KOHI..IeHTpal.IHH. 

Bee HccneAOBaHHA a paooTe npoeo~HnHCb c noMO~biO H30Tonoe 
60Co H 57Ni, nony4eHH~X Ha peaKTOpe H6P-30 11 'H Ha MHKPOTpOHe 
MT-17 112/, faMMa-cneKTP~ H3MepAnH 4096-KaHanbH~M aHanH3aTopoM 
H Ge(Li) - AeTeKTopoM oo"beMOM 35 eM 3 H pa3peweHHeM no raMMa
nHHHH 137 Cs IE y =662 K3BI .. 3 K3B. 

B Te¢noHoe~e npo6HpKH c 250 Mr KaTHOHHTa, 04H~eHHoro OT 
cne~oe Ni, Co, Mn H Fe, A06aenAnH no 20 Mn pacTeopoe HC104 
I 5x 1 0 -s N I c pa3H~MH KOHI..IeHTPal.IHAMH HF ,COAep>Ka~HMH y -aKTHBH~e 
H30Ton~ 67 Ni I10-4N 1 HnH 6°Co I10-4NI. 

OnpeAeneHa 3aBHCHMOCTb Kd OT epeMeHH nepeMewHeaHHA - OT 
10 MHHYT ~o 24 1.1acoe. 0Ka3anocb, 4TO cop6l.IHA Ni H Co npH ecex 
KOHI..IeHTpal.IHAX nnaBHKOBOH KHCnOT~ He MeHAeTCA B yKa3aHH~X Bpe
MeHHbiX npeAenax. nocne nepeMeWHBaHHA pacTeopoe co cMono.:i H 
OTAelleHHA CMOnbl l.leHTpH¢yrHpOBaHHeM H3MepAnH aKTHBHOCTb paCT
BOpa. 
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Puc.2. 3aBHCHMOCTb Kd ,lJ,JlH Ni 
H Co oT KOH~eHTpa~HH HF. 

nony4eHHaA 3aBHCHMOCTb Kd 
OT KOHI..IeHTpal.IHH HF noKa3aHa Ha 
pHc.2. BHAHO, 4TO KPHB~e AnA 
Ni H Co coenaAaiOT e npeAenax 
OWHOOK H3MepeHHR. TaKHM o6pa3oM, 
Ha KaTHOHHTe (WOFATIT KPS) 
Henb3A pa3AenHTb Ni H Co,H3MeHAA 
KOHI..IeHTpal.IHIO paCTBOpa nnaBHKOBOH 
KHCnOTbl. 

HaMH TaK>Ke HCClleAOBaHa eo3-
MO>KHOCTb pa3AeneHHA Ni H Co Ha 
KaTHOHHTe B HeHTpanbHOH CPeAe 
I NaF H NaClO 4 I, HO TaK>Ke 
nony4eH~ OTPHllaTenbH~e pe3ynbTa
T~. 

Pa3AeneHHe Ni H Co MO>KHO 
npOH380AHTb C nOMO~biO aHHOHHOrO 

4 8 12 16 NH,(r·JMW o6MeHa 14,13/ a cpeAe conAHO.:i 
KHCnOTbl. CHnbHO KHCnbiH 
pacT sop, COAep>Ka~H.:i Ni H 

Co. nponycKaeTCR 4epe3 aHHOHHT I AB -17 HnH Dowex 1 X 1 01. npH 
3TOM Co H3BneKaeTcR cMono.:i, aNi npoxOAHT c pacTeopoM 1.1epe3 
t<OnOHKy. 

AnA BbiMbiBaHHA Ni H Co H3 KaTHOHHTa H HX pa3~eneHHA Ha 
aHHOHHTe 4epe3 KOJlOHKY lcM.pHc.11 C 250 Mr KaTHOHHTa nponyc
KanH HeCKOnbKO pa3 no 5 Mn 10 N paCTBOpa HCl. nony4eHH~e 
3niOaTbl nponycKanH 1.1epe3 aHHOHHJ I WOFATIT SBW a Cl
¢opMe, c 8% AB6, pa3MepoM 3epeH 40-80 MKM H eecoM 250 Mrl 
lcM.pHc.11, npeAeapHTenbHO 04H~eHHbiH oT cneAOB Ni, Co, Mn 
H Fe. 3niOaTbl H3 aHHOHHTa cnerKa ynapHeanH, nocne 1.1ero a HHX 
AOOaenAnH HeCKOnbKO Kanenb AHCTHnllHpaBaHHOH BOAbl H 250 Mr Ka
THOHHTa. 

Pe3ynbTaTbl H3MepeHHA ecex nony4eHHbiX npo6 leMon H pacTeo
poel noKa3biBaiOT, 4TO Ni H Co BbiMbiBaiOTCR H3 KaTHOHHTa 16onee 
99%1 npH nponycKaHHH 4epe3 KOnOHKY OKOnO 1 0 Mn 1 0 N paCTBOpa 
COnRHOH KHCnOTbl. Co OCTaaanCR B aHHOHHTe loonee 99%/, a 
Ni nocne npoMbiBaHHR aHHOHHTa 2-3 Mn 10 N pacTeopa conRHOH 
KHCnOTbl npOXOAHn C paCTBOpoM l6onee 99%1. 

CepH~HYIO XHMHI.fecKyiO nepepa60TKY npo6 >Kene3HCTbiX naTepHTOB 
c pa3AeneHHeM Ni H Co npoH3BOAHnH cneAYIOIItHM o6pa30M: o6pa31..1~ 
BeCOM 0,1-10 r Oopa6aTb1BanHCb 5-10 Mn KOHI..IeHTpHpoBaHHO~ nnaeH
KOB9H KHCnOTOH B Tel.feHHe 15-30 MHHyT. nocne pa36aeneHHA AO 
100 Mn nonyl.feHH~H pacTeop (-..lNHF) nponycKancA 1.1epe3 Ko-
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IlOHKY c KantOHHTOM (WOFATIT KPS) BecoM 250 Mr co cKo-
pocTb~ 1,2 Mil/MHH. CMOila npoM~Bailacb 10 Mil 1N pacTBopa nilaBH
KOBOH KHCilOT~ H 10 Mil AHCTHililHpOBaHHOH BOA~· 4epe3 KOilOHKY 
C KaTHOHHTOM nponycKailOCb 10 Mil 10N paCTBOpa COilRHOH KHCilO
T~. noily4eHH~H 3Jl~aT nponyCKailCR 4epe3 250 Mr aHHOHHTa 
(WOFATIT SBW). 06e KOJlOHKH npoM~BailHCb 2-3 Mil 1 ON pacTBo-
pa COilRHOH KHCJlOT~. Co OCTaeTCR B aHHOHHTe, a Ni npOXOAHT 
c pacTBopoM. PacTBOp Ni o6DeMOM 12-13 Mil CilerKa ynapHBaeTcR, 
nocile 4ero A06aBilReTcR HeCKOilbKO Kaneilb BOA~ H 250 Mr WOFATIT 
KPS. nocile 3Toro o6e CMOil~ B~cywHBa~TCR "' roTOBRTCR AilR 
onpeAeileHHR Ni HCo peHTreHO$Ilyopec~eHTH~M MeTOAOM. 3TailOH~ 
AJ1R aHailH3a fibiilH npHrOTOBJleH~ aHaJ10rH4HO C HCnOJ1b30BaHHeM 
cTaHAapTH~x pacTBOpoB Ni H Co. 

AnnAPATYPA. METOAHKH H3MEPEHHH 

npH P~A COAeP*aHHR Ni H Co B *ene3HCT~X naTepHTaX AJlR 
B036Y*AeHHR xapaKTepHCTH4eCKOrO H31ly4eHHR npo6 6~JlH HCnOnb-
30BaH~ nRTb HCT04HHKOB 109Cd 06111eH aKTHBHOCTb~ 6 MKH H KOJlb~e
BOH HCT04HHK 71 Ge 1141 • AnR H3MepeHHR xapaKTepHCTH4ecKoro H3-
ny4eHHR npHMeHR1lHCb Si(Li) -AeTeKTOp c paapeweHHeM no Ka -
llHHHH Mn"' 240 38 H 800-KaHallbH~H aHaJ1H3aTOp ~HPM~ "NOKIA" 
THna LP-4840. npo6~ BeCOM 250 Mr noMelllaJ1HCb B K~BeT~ H3 opr
CTeKna AHaMeTpOM 13 MM H B~COTOH 10 MM C naBCaHOB~M AHOM Ton
IIIHHOH 1 0 MKM. OnpeAeneHHe COAeP*aHHR Ni H Co npoH3BOAH1lOCb 
MeTOAOM BHeWHero CTaHAapTa. 

npH onpeAeneHHH coAeP*aHHR Co B npo6ax HAA HcnonbaOBanHCb 
TennoB~e HeHTPOH~ MHKpoTpOHa /peaK~HR 69 Co(n, y) 110M Co/. 
npH 3TOM H3MepRnacb HaBeAeHHaR aKTHBHOCTb X-ny4eH BHYTP.eHHeH 
KOHBepcHH 60Mco /EKa =6,9 K3B, T~ =10, 5 MHH I 111• 
BpeMR o6ny4eHHR H H3MepeHHR o6paa~oB coc~aBnRno 20 H 18 MH
HYT COOTBeTCTBeHHO. OnpeAeJleHHe COAeP*aHHRNi rAA npOBOAHJ10Cb 
C HCnOJ1b30BaHHeM TOpM03HOrO H31ly4eHHR MHKPOTpoHa no peaK~HH 
68 Ni (y, n) 67 Ni 111 • HaMepeHHR H31ly4eHHR 67 Ni /E y = 12 7 K3B 
H T~ =36 4acoB/ npoH3BOAH1lHCb npH noMOIIIH Ge-AeTeKTopa 
06DeMOM 2, 1 CM S C paapeweHHeM -500 38 no JlHHHH 59,5 K3B H 
4096-KaHanbHoro aHanHaaTopa c nporpaMMH~M naKeTOM AKTA~6o 116( 
BpeMR 06J1y4eHHR COCTaBJ1RJ10 2 4aCa H BpeMR H3MepeHHR - 20 MHHyT. 
HCT04HHKOM HeHTpOHOB H TOpM03HOrO H31ly4eHHR C11Y*H1l MHKpOTpOH 
fla6opaTOPHH RAePH~X peaK~HH OHHH c 3HeprHeH 3neKTPOHOB 16 M3B 
H CpeAHHM TOKOM 25 MKA/12/, 

PE3YflbTATbl H OEiCY)I(AEHHH 
Ha 4eTblpex o6paa~oB *ene3HCT~x naTepHTOB c H3BeCTH~MH co

AeP*aHHRMH Ni, Co H Fe XHMH4eCKHM nyTeM 6~nH npHrOTOBneH~ 13 
pa3IlH4HbiX npo6 Ni H Co BecoM 250 Mr Ka*AaR. 
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Ta6nHQa 2 

PesynbTaTbJ onpeAeneHHx COAep•aHHx Co B EeneSHCTMX 
naTepHTax, BpeMH H9MepeHHH 20 MHHYT 

~pase~ Co (xiO~) 
PIA c109ca> HAA ( t 0 d.l. = 20iom ) 

29 

36 

44 

83 

Co+Ni.x 

I 

I2,I 

II,O 

9,0 

2I,I 

x - Co +Ni 
XX - Co 

eoxx Co+Ni.x eoxx 

2 3 4 

!4,5 I3,I II,3 

!0,4 9,8 9,9 

9,6 9,3 !0,2 

20,3 23,0 23,0 

aa CMone 6es Fe. 
aa CMone 6es Ni H Fe. 

Ceo ±LlCeo 

5 

I2,Bti,4 

I0,3_t0,6 

9,5j;0,5 

2I,9±I,4 

anR pa3nH4H~X MeTOAOB aHanH3a /P~A. HAA H fAA/ Ha OCHOaa
HHH H3MepeHHH YKa3aHH~X npo6 6~nH onpeAeneH~ noporH 4YBCT
BHTenbHOCTH aHanH3a /n4A/ Ni H Co /no KpHTePHIO 3 v'I¢oH /. 

B KOnOHKax 1 H 2 Ta6n.1 npHBeAeH~ noporH 4YBCTBHTenbHOCTH 
P~A Ni H Co c HCT04HHKaMH ao36Y>KAeHHR 11ae H 109cd. .llnR npo6~ 
1 COAep>KaHHe Co Heao3MO>KHO onpeAenHTb no K0 -nHHHH 6e3 ero 
XHMH4ecKoro B~AeneHHR H3-3a CHnbHoro anHRHHR K~-nHHHH Fe 
Ha Ka-nHHHIO Co /eM. pHc.3, cneKTP 1/. npH B~AeneHHH Co H3 
1 r >Kene3HCT~X naTepH~ C HCnonb30BaHHeM 71Qe n4A Co COCTaB
nReT 1 , 3 ·1 0 -4 % /KonoHKa 1 I; a cny4ae Hcnonb30BaHHR 1°9 Cd 
/KOnOHKa 2/ n4A HaXOAHTCR B npeAenax /1,8-4,6/· 10-4 %. npH 
B~AeneHHH Co H3 10 r >Kene3HCT~X naTepHTOB AOCTHraeTCR n4A 
0,4·10-4 % /npo6a 7, KOnOHKa 2/. 

nopor 4YBCTBHTenbHOCTH aHanH3a Ni 6e3 XHMH4eCKOrO B~Aene
HHR Ni /npo6a 1/ COCTaBnReT ~/150-200/·10-4 %. n4A Ni AnR npo6 
C XHMH4eCKOH o6fta60TKOH nony4eH paBH~M -1·10-4% AnR cny4aR 
HCnOnb30BaHHR 1Ge/KOnOHKa 1/ H -/1,7-2,2/ ·10-4% npH HCnOnb-
30BaHHH 109 Cd /KOnOHKa 2/. 

B KonoHKe 3 Ta6n. 1 npHBeAeH~ n4A Co npH aKTHBai.IHH npo6 
HeHTPOHaMH MHKPOTpOHa. BHAHO, 4TO npH B~AeneHHH Co H3 1 r 
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Ta6nHQa 3 

PesynbTaTbl onpeAeneHHH COAep•aHHx Ni B •enesHCTbJX 
naTepHTaX, BpeMH H9MepeHHH 20 MHHYT 

Odpaaeu N t';!iiO-~l 
PIA(I09Cd) rAA ( t.06Jl. = 2 TI&Ca) 

Co +Nix Ni.xx Co+ Ni. X Ni XX C.".:! aCN.: 
I 2 3 4 5 

29 240 23! 205 223 225ti5 

86 660 648 686 635 657;t22 

44 IIOO !060 !055 !094 I071;t23 

83 360 392 400 392 386tl8 

x - Co+ Ni aa cMone 6es Fe. 
xx - Ni aa cMone 6es Co H Fe. 

I 

I 
I 

>Kene3HCT~X naTepHTOB nocne 20-MHHYTHOrO o6ny4eHHR_~ 18-MHHyT
HOrO H3MepeHHRn4A MeHRIOTCR B npeAenax/0,5-3,5/·10 %.3TH H3Me
HeHHR o6ycnoaneH~ TeM, 4TO MaJPHLIW npo6 5 H 6 aKTHBHpyiOTCR 
6onbwe, 4eM MaTPHLI~ npo6 2,3 H 4, 3TO npHBOAHT K yaenH4eHHIO 
~oHa npH H3MepeHHRX. B cny4ae npo6~ 7 npH B~AeneHHH Co H3 10 r 
>Kene3HCT~X naTepHTOB /10-MHHYTHOe o6ny4eHHe H 12-MHHYTHOe 
H3MepeHHe/ n4A AnR Co COCTaBnReT 0,3·10-4 %. 

B Ta6n.2 npHBeAeHw pe3ynbTaT~ P~A H HAA Co AnR 4eT~pex 
X11MH4eCKH 06pa60TaHH~X o6pa31.10B. KaK BHAHO H3 KOnOHKH 5, pa3-
6pOC pe3ynbTaTOB aHanl13a, nony4eHH~X pa3H~MH MeTOAaMH, yKnaAW
BaeTCR B npeAen~ OWI160K H3MepeHHH < /+11%/ /OTHOCHTenbHaR 
OWH6Ka/. -

B Ta6n.3 noKa3aH~ pe3ynbTaTw P~A H fAA Ni Tex >Ke 4eTwpex 
o6pa3I.IOB. KaK H AnR Co,pa36poc pe3ynbTaTOB aHanH3a HMeeT anon
He YAOBneTBOpHTenbH~e 3Ha4eHHR. 

Ha pHc.3 npHBeAeH~ cneKTp~ npo6, npHrOTOBneHHWX H3 OAHOro 
o6pa34a, nony4eHHWe pa3H~MH MeTOAaMH. npH 3Ha4HTenbHOH pa3-
HHI.Ie B COAep>KaHHH Ni H Co B o6pa31.1e H HeAOCTaT04HOM pa3pewe
HH~ ~(Li) -AeTeKTOpa BWrOAHee npOBOAHTb H3MepeHHR xapaKTe-
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Puc.3. CneKTphl xapaKTepucTuqec
Koro H raMMa-usnyqeHHA npo6, 
DpHrOTOBneHHhlX H3 OAHOrO HCXOA
HOrO o6pas~a ~enesucThlX naTepu
TOB C COAep~aHHeM Fe -43,8%, 
Ni -0,38% H Co-0,023%: 1/ npo-
6a 6es XHMHqecKoA nepepa6oTKH 
06pas~a HCTQqHHK B036~

AeHHH 7lae,BpeMH usMepeHHn 4 
MHHYThl; 2/ Co ua CMone 6es 
Nl H Fe,ucToqHHK Bos6~eHHH 
109Cd,speMH H3MepeHHH 20 MH
HYT; 3/ Ni ua cMone 6es Co H 
Fe,ucToqHHK Bos6~eHHH 109cd, 
BpeMH H3MepeHHH 20 MHHYT; 
4/ eouco /EKa =6,9 K3B/ npu 
aKTHBa~HH np06hl $oTOHeATpOHaMH 
MHKpOTpoua, BpeMH o6nyqeHHH H 
H3MepeHHH - 20 MHH H 18 MHH 
COOTBeTCTBeHHO; 5/ 67 Ni /Ey 
=127 K3B/ npu aKTHBa~HH npo6bl 
TOpM03HhlM H3nyqeHHeM MHKpOTpO
ua, BpeMH o6nyqeuun 2 qaca, 
BpeMH H3MepeHHR 20 MHH. 

pHCTH4ecKoro H3ny4eHHR Ni "" Co a OTAenbH~x npo6ax /cneKTP~ 2 
H 3/. ~3 pHC. 3 XOpOWO BHAHO BflHRHHe 3$<1leKTa MaTpH~bl npH H3-
MepeHHH nHKa NiKa a npo6e 6ea H c XHM~4eCKOH o6pa6oTKOH 
/cneKTp~ 1 H 3/.8 cneKTpe 2 nHK FeKB npaKTH4eCKH He BflHReT Ha 
onpeAeneHHe Co no nHKY CoKa' B cneKt-pe 4 noKa3aH nHK CoKa , 
nony4eHH~H npH aKTHBa~HH npo6~ $QTOHeHTpOHaMH MHKpOTpOHa.npH 
3TOM n4A Co nony4aeTcR a -4 paaa ny~o~we, 4eM npH eoa6ylKAeHHH 
npo6 HCT04HHKOM 109Cd.AnR Ni npH aKTHBa~HH npo6~ TOpM03H~M 
H3flY4eHHeM MHKPOTpOHa /cneKTp 5/ n4A nony4aeTCR B -7 pa3 
XylKe, 4eM npH 8036YlKAeHHH 109 Cd, 

npH aHanHae Ni pa3HbiMH MeTOAaMH nony4eH~ peaynbTaT~ onpeAe
neHHR n4A, KOTOpble Ha -2 nOpRAKa ny4We, 4eM npHBeAeHHOe B 
pa6oTax 11 ·~ 1 • AnR Co peaynbTaT~ no n4A 8 -40 pa3 ny4We, 
4eM B '11. npH AaflbHeHweM KOH~eHTpHpOeaHHH Ni "" Co "" y8enH4eHHH 
8peMeHH H3MepeHHH MOlKHO e~e YflY4WHTb nony4eHH~e peaynbTaT~. 

8 •. 

3AKJUIJ4EH~E 

1. Paapa6oTaH~ e~coKo4y8CTBHTenbH~e RAePHO-~H3H4ecKHe Me
TOA~ aHanH3a /P~A. HAA, rAA/ Ni ""Co B lKene3HCT~X naTepHTax c 
npeABapHTenbH~M XHMH4eCKHM B~AeneHHeM Ni "" Co H3 npo6. npH 
8b1AeneHHH Ni "" Co H3 1 r lKene3HCT~x naTepHT08 AOCTHrHYT~ 
cneAY~~He noporH 4YBCTBHTenbHOCTH aHanHaa Ni "" Co: npH P~A -
AnR Ni ""Co- 0,0001%; npH HAA nocne 20-MHHYTHoro o6ny4eHHR -
AnR Co -0,00005%; npH rAA nocne 2-4aco8oro o6ny4eHHR - AflR 

Ni - 0, 0015%. BpeMR H3MepeHHR - 20 MHHYT. 
2. npH P~A "" B~AeneHHH Co H3 10 r lKene3HCT~X naTepHT08 

AOCTHrHyT n4A AflR Co - 0. 00004% /npH 20-MHHYTHOM HSMepeHHH/. 
npH HAA nocne 10-MHHYTHoro o6ny4eHHR "" 12-MHHYTHoro HSMepeHHR 
AnR 3TOH IKe npo6~ AOCTHrHyT n4A AflR Co .,. 0. 00003%. 

3. Paspa6oTaHa npocTaR XHMH4eCKaR MeTOAHKa 8~AeneHHR Ni 
"" Co H3 lKenesHcT~x naTepHT08. BcKp~THe o6pas~o8 npoHS8o
AHnocb KOH~eHTpHpoeaHHOH nna8HK080H KHCnOTOH.0TAeneHHe Ni H 
Co OT Fe "" APYrHX 3neMeHTOB npoHS80AHnOcb KaTHOHHTOM a lN 
HF. 0TAeneHHe Ni OT Co ocy~ecTBnRnocb aHHOHHTOM 8 9H HCl. 

ABTOP~ 8~palKa~T rny6oKy~ 6naroAapHOCTb aKaAeMHKY r.H.~nepo-
8Y Sa noCTORHH~H HHTepec K pa60Te, np~eccopaM ~.C.3aMRTHHHY 
"" ~.~.3eape sa o6cylKAeHHe pesynbTaTos "" ~eHH~e aaMe4aHHR, 
B.n.AoMaH08y sa noMO~b a noArOT08Ke pyKonHCH K ne4aTH. 
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PyKon~cb nocTyn~na a H3AaTenbCK~H OTAen 
1 anpenR 1982 roAa. 

A1 ,2-922" 

A-9920 

A9-10500 

A2-10533 

A13-11182 

A17-11"90 

A6-11574 

113-11787 

1113-11807 

111,2-12036 

111,2-12"50 

1111-80-13 

114-80-271 

114-80-385 

112-81-543 

1110,11-81-622 

HET ~H nPOBE~OB B BAWEA BHB~HOTEKE? 
Bbl MOlKeTe noJJyqMTb no noqTe nepeqMcJJE'HHble HMlKe KHHrH. 
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3aK83bl H3 ynOMHHYTble KHHrH MOrYT 6b1Tb HanpasneHbl no 3Apecy: 
101000 MocKsa, rnasnoqTaMT, n/H 79 

H3A3TeflbCKHA OTAen 06beAHHeHHOrO HHCTHTYT3 HAePHNX HCCDeDOB8HHA 


