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npill reonori114ecKoM noillcKe ill npOMbtwneHHO~ nepepa6oTKe mene-

3i11CT~x naTepHTOB, cogepma~iiiX Ni H Co, Tpe6yeTCH nposogiiiTb ge­
CHTKH T~CH4 3JteMeHTH~X aHaJti1130B B rog. WillpOKO i11CnOJtb3yeM~e 

B HaCTOH~ee speMH XiiiMi114eCKille MeTOA~ aHaJtill3a Ni H Co He MOryT 
nOJIHOCTb~ YAOBJteTBOpiiiTb COBpeMeHHbiM Tpe6osaHHHM no MaCCOBOCTH 
ill 3KcnpeccHOCTH aHaJtH30B. CpegH pasnH4H~x MeTogos aHaJtH3a 
HAepHo-$H3H4eCKHe MeTOA~ 6onee nepcneKTHBH~ C T04KH 3pCHHH 
peweHHR nOA06Hm1 saga4ill /1,2,3/. 

Uenb gaHHoro HccnegosaHHH - paspa6oTaTb peHTreHo$nyopec­
~eHTHY~ MeTOAHKY aHaJtH3a Ni ill Co s mene3i11CT~x naTepHTax c iiiC­

noJtb3osaHilleM Si(Li) - AeTeKTopa. 
~eJte3iiiCT~e naTepiiiT~ o6W4HO COAepmaT CJteAY~~He 3JICMCHT~: 

Fe- oT HecKOJtbKiiiX AO 60%, Co - AO 1%, Ni, Cr ill Mn- go 3%, 
Al - AO 15::'6, Si ill Mg- AO 20%. t\eTOAOM peHTreHo$nyopec~eHTHoro 

aHaJtill3a /POA/ HeB03MOmHo onpeAeJIIIITb cogepmaHHe Co B mene3i11CTWX 
naTepiiiTax, TaK KaK iiiHTeHCiiiBHbt~ niiiK Kf3-ni11Hillill I•'e c 3Heprille~ 

EKf3=7,05 K3B noJtHOCTb~ nepeKpbt8aeT 6onee cna6bt~ niiiK Ka-niii­
Hillill Co /EKa= 6,93 K38/. OnpegeneHt.1e Ni no niiiKY Ka-JtiiiHillill 
/EKa = ],48 K38/ B 3Ha4t.1TeJtbHOCi CTeneHI-1 3aTPYAHeHO, TaK KaK 
Ha 3TOT niiiK HanaraeTcH 8btCOK03Heprent4ecKaH 4aCTb nt.1Ka K {3 -
JliiiHillill Fe.f(poMe TOrO, 8JiiiiHHt.1e MaTpi114HOrO 3¢$eKTa CiiiJibHO 3a8i11Ci11T 

OT cogepmaHiiiH Fe. 
nnft ycneWHOrO peWCHillfl nocTaBJtCHHOC1 3aga4ill M~ pa3pa6oTaJtt.1 

6~cTp~~ ill npocToR MCTOA XMMi114eCKoro oTgeneHiiiH Ni ill Co OT Fe ill 
gpyriiiX MCWa~~iiiX 3JteMeHTOB )I{CJIC3i11CT~X JtaTept.1TOB. 

X~M~4ECKAn nEPEPA60TKA nP06 

~eJIC3HCTWe JI~TCpt.1T~ iiiMe~T pa3H006pa3H~~ MiiiHCpanorill4eCKill~ 

COCTaB. HapRgy C OJIMBHHaMill H gpyrHMH CMJiiiiKaTH~Mill MiiiHepaJtaMill 

meneaHcTwe naTCPHTW o6~4HO cogepmaT $eppi11TW, xpoMiiiTW H APYrHe 

COCAHHCHillf!. 
C ~eJtb~ iii3Y4CHillf! XiiiMi114CCKOrO nOBCACHillfl 3JICMCHT08 8 npo~eCCC 

paCTBOpCHHH ill pa3ACJICHV1H npo6bt npegsapiiiTCJibHO 06Jty4aJtill HC~T-
'4/ pOHaMill 8 pe~KTOpe ~6P-30 , ill TOPM03Hb1MV1 raMMa-KBaHTaMill MiiiKpo-

TpOHa MT-17 ~~ npH 3TOM o6pa30BWBaJti11Cb pagiiiOaKTiiiBHWe i1130TOn~ 
60 co, , " 9 Fe ill 57 Ni, raMMa-cneKTpbt KOTOpbtX M3MepFIJti11Cb c no­
MO~b~ 4096-KaHaJtbHoro aHanill3aTopa ill Ge(Li) -AeTeKTopa o6be­
MOM 35 CM 3 C pa3pCWCHilleM -3 K38 Ha JliiiHillill Ey=662 K38. 
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PacTsopeHHe npo6 menesHcT~X naTepHTOB MomHo npoHSBOAHTb 
C nOMO~b~ paSH~X KMCilOT MilH HX CMeCe~ 161 • B Hawen pa6oTe AilH 
paCTBOpeHMH npo6 M~ npMMeHHilM HeCKOilbKO BapMaHTOB o6pa60TKM. 
HaM6onee nonHo Ni M Co pacTsopHnMcb KOH4eHTpMposaHHO~ nnaBMKo­
so~ KMCilOTO~: Ni 6onee 4eM Ha 96%, Co 6onee 4e~ Ha 97%. npM 
3TOM pacTBOPHilCH TaKme M Fe /6onee 4eM Ha 85%/ npM HenonHoM 
pa~TsopeHMM see~ npo6~. 

PasAeneHHe Ni, Co, Fe M APYrMx 3IleMeHTos, 6nMSKMx no xM­
MM4eCKMM. CBO~CTBaM, o6~4HO npOM3BOAHT nyTeM aHMOHHOrO /~10/ 
M KaTMOHHoro 110"141 o6MeHa .. AnH P<I>A HMKenH M Ko6anbTa YA06Hee, 
4T06bl 3TH 3JleMeHTbl COp6MpOBailMCb t-ja MOH006MeHHMKe, a meneso 
OCTaBailOCb.B paCTBOpe, n03TOMY ATIH paSAeneHMH 6~Il B~6paH Ka­
TMOH006MeHHbl~ MeTOA B cpeAe HF 110 • 11 • 13 • 1 ~/ 

TaK KaK npH pacTsopeHMM meileSMCT~x IlaTepHTOB nony4a~TCH 
CilOmH~e no COCTaBy paCTBOp~, B AaHHO~ pa60Te M~ CHa4ana HSy-
4ailH B03MOmHOCTb paSAefleHMH·YKaSaHH~X 3JleMeHTOB npM pa3IlM4H~X 

KOH4eHTpa4MHX HF. B Ka4eCTBe KaTMOHMTa M~ HcnoilbsosanM cMony 
WOFATIT KPS s H+- cpop11e c 8% AMBMHMn6eHsona M pasMepoM 
sepeH 40-80 MKM. AnH MccneAOBaHMH noseAeHMR Ni, Co M Fe 
B np04eCce MX paSAefleHMFI Ha MOH006MeHHMKe 4epe3 nOilM3TMreH~B~e 
KOilOHKM I p = 4x 150 MM 2 I, HanoilHeHHble CMonon, nponycKanM no 
5 Mil pacTsopos, COAepma~Mx 6° Co, 57 Ni M 59 Fe H HMe~~Mx pas­
Hble KOH4eHTPa4MM nnaeMKoso~ KMCilOTbl /aT 0, 5 N AD 1 ON I. 

~3MepeHMFI pacnpeAefleHMH raMMa-aKTMBH~X H30TOnOB no KOilOHKe 
noKa3ailM, 4TO npH KOH4eHTpa4HF1X nilaBMKOBO~ KHCilOTbl > 1 N meileSO 
nOilHOCTb~ ocTaeTCR B pacTsope /He MeHee 98%/, aNi~ Co aAcop-
6Hpy~TCR /He MeHee 98%/ B Ha4aile KOilOHKM Ha CMOile BeCOM He 
6oilee 80 Mr. 

Ha OCHOBe npoBeAeHHOrO MCCileA08aHMH Aflfl cepM~HO~ nOArOTOB­
KM npo6 6binM Bbl6paHbl CileAY~~Me YCilOBMH nepepa6oTKH: paCT80per< 
HMe o6pa34a BeCOM 100 M~ npOM380AMTCH B 5 Mil KOH4eHTPMPOBaHHD~ 

nilaBMKOBO~ KMCilOT~ B Te4eHHe 15 MMHyT. noily4eHH~K paCTBOp pas-
6aBnReTCFI AO 1QQ Mil M nponycKaeTCFI 4epe3 KaTMOHHT /KOilOHKa 
AMaMeTpOM 6 MM, B~COTO~ 13 MM, KOTIM4emTBO CMOTI~- 2QQ Mr/ CO 
CKOpOCTb~ 1 ,2 Mil/MMH. nocile npOXOmAeHMFI paCTBOpa 4epe3 KOilOHKY 
H npOMbiBK'H CMOilbl 10 Mil paCTBOpa lN nnaBMK6BO~ KMCilOTbl CMOila 
BbiCYWMsaeTcfl H. MSMepReTCR Ha ycTaHOBKe AilR P<!>A. 

AnnAPATYPA, YCnOB~ll ~3MEPEH~ll 

B pa6oTe HCnOilbsosanMcb 
"NOKIA" THna LP-4840 "' 

Ka -nMHMM Mn-240~3B. 

800~KaHailbH~~ aHailMSaTOP c!JMPM~ 
Si(Li) - AeTeKTop c paspeweHMeM no 

CoAepmaHMe Fe ,' Ni· M Co s McnoilbsyeMbiX npo6ax 6biilO sapaHee 
onpeAeneHo XHMH4eCKMM MeTOAOM. AnR AOnOilHMTeilbHoro KOHTponR 
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PHc.l. CHCTeMa gep~aTenH 
11HCTO'IHHKH 

109Cd - rrpo6a 11
• 

I - Si(Li) ;-geTeKTOP, 2 - 6e­
PHnnHeBoe OKHO, 3 - CBHHUOBaH 
sa~HTa, 4 - gep~aTenn H3 
oprcTeKna, 5 - HCTO'IHHKH 
109 Cd I ,63x3 MM

2 I , 6 - rrpo6a, 
7 - o6nHI-'OBKa H3 ICagMHH. 
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T04H0CTM aHailMSa 6WilM npMrOTOBileHW npo6w Ha OCHOBe npMMeHRe­
MO~ CMOTIW M CTaHAapTHWX paCTBOpOB. npo6w Ni M Co 8 CMOTie Be­
COM 200 Mr noMe~aTIHCb B KaCCe~W M3 oprcTeKila AMaMeTpOM 13 MM, 
BWCOTO~ 10 MM C IlaBCaHOBWM AHOM TOTI~HHO~ 10 MKM. 

AilR sos6ymAeHMR xapaKTepMCTM4ecKoro M3Ily4eHMR Ni 1-1 Co 
~ pa6oTe npMMeHRTIMCb KOilb4eBO~ MCT04HMK 71 Ge1151 MilM 5 MCT04-
HMKOB 109 Cd o6~ei1 aKTMBHOCTb~ 6 MKC1. Paspa'6oTaHHbiA HaMM Aep­
maTeilb 11 MCT04HMKM 109 Cd - npo6a" noKasaH H~ pMc. 1, OH qTilMYa­
eTcR KOMnaK~HOCTb~, n~OCTOTOi1 KOHCTPYK4MM M o6ecne4MqaeT 8~­

COKY~ 3cp$eKTM8HOCTb 8036ymACHMFI 3TieMeHT~8 npo6w M perMCTpa4MM 
xapaKTepMCTM4eCKOrO M3Ily4eHMFI . .QepmaTeTib CKOHCTpyMpOBa~ M3 
AOCTynHbiX MaTepMail0,8: oprcTeKna, C8MH4a, KaAMMR /KaAMMi1 MO»<­
HO saMeHMTb TOHKMMM cponbraMM MS Cu M AI/. PaccTnR~Me OT npo-
6w AO OKHa AeTeKTopa- 11 MM. OnTMManbHan aKTMBHOCTb MCT04HM­
K08 109 Cd Aflfl AaHHOA pa6oTbl HaXOAMTCFI 8 npe[.\enax 5-10 r~K11, 

~3MepeHMe npo6 CMOilbl npOM380AVIIlOCb 8 11 HeHaCblllleHHOM11 CilOe 
TOnL!jMHOA 0, 11 r />eM 2. / 11 HaC:blllleHHbr~'' cnoA npo6bl 8 AaHHOK rear-leT­
PMM cocTasnRil 0,2-3 r/cM 2/. TaK ,KaK 3$$eKTM8HbiA aTor~HbiA HoMep '. . CMonw npaKTM4eCKVI ~ocTORHe~ FilR 8cex o6pa3408, ~e npeACTa8nR-
no OC060~ TPYAHOCTM C06Il'IOAaTb •ilOCTOFIHHY~ reoMeTpM~ 'M3MepeHMR. 

CoAep>KaHMR Ni M Co pacc4MTbl8ailM no ¢opMyne 

I II t I 
CNI Co = --.--. C . .l 

, I ll'l t 2 

rAe C 'J- COAeP}XaHMe Ni "' Co 8 cTaHAaPTHoA npofie /'%,/, I 11 :~ M 
I 11 - KOilM4eCT80 VIMnynbCOB B nMKaX COOT8eTCT8eHHO CTaHAapTHOi1 
M aHailM3MpyeMOi1 npo6w, t 1 M t 2 - BpCMFI M3MepeHMFI CTaHAapTHOK 
M· aHanMSMpyeMoA npo6bl. 0wM6KM onpeAeneHMR COAepmaHMR GNi,Co 

6b1IlM· Ha~geHbl no ¢opMyne ± --
8 

---- 100.%, rAe s - cpegHee K8aApa-
- CNi,Co 

TM4eCKOe OTKTIOHCHMe M C Ni,Co - CPCAHee apM$MeTM4eCKOe COAep-

maHMFI Ni M Co 8 npo6e. 
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PE3YnbTATW H OSCYIAEHHE 

CornacHo onHcaHHo~ swwe MeTOAHKe XHMH4ecKo~ noArOTOBKM 
npo6 6wnH npHrOTOBneHW 34 npo6w H3 17 HCXOAHWX o6pa3~08. 06-
pa3~bl 6blnH noAo6paHbl TaK, 4T06bl COAepmaHHe Fe, Ni H Co s HHX 
H3MeHRnOCb B WHpOKOM AHana30He KOH~eHTpa~HM: AnR Fe - OT 6 
AO 52%, AnR Ni - oT 0,23 AO 1 ,44%, AnR Co- OT 0,01 AO 0,22%. 

nony4eHHble AaHHble P<I>A Ni H Co npHBeAeHbl B Ta6nH~e. 
AnR cpasHeHHR yKaaaHw pesynbTaTw XHMH4ecKoro aHanHaa Ni, Co 
H Fe. KaK BHAHO H3 Ta6nH~bl, nony4eHHble AaHHble xopowo coe­
naAa~T c peaynbTaTaMH XHMM4ecKoro aHanHsa H snonHe YAOBneTso-

Ta6mrna 

PeayJihTaTbi P<PA Ni Ii Co 

llpo6a I Co,IJ,etJa.HKe Co,IJ,ePJ!ta.HKe Co,D;epJKa.HKe 
N1 ) Co(%) Fe(%) 

pq)A XA* RllA XA"* 
-,.-~~ 

XA* 
I 1,02±0,04 1,04 o, I64±o, ooo 0,162 49,!:3 
2 1,24±0,02 1,20 0,237±0,009 0,220 ::i2,2 
3 I,:SI±0,02 1,44 O,OOb:!O,OO;J 0,086 46,3 
4 1,45±0,02 I,3b O,I02±0,0IO 0,094 49,::) 

b 0,95±0,01 0,93 o, oo6±o, o03 0,061 19,3 
6 0,89±0,01 0,94 o,on±o,o06 0,079 50,2 
7 0,::)6±0,01 o,a:S 0,049±0,00ti 0,048 <W,B 
8 o,oo±o,or o,eo 0,0$!0,003 O,Ob3 <W,9 
9 I,II±0,02 1.02 0,043::!:0,003 0,043 51,7 

IO 0,83±0,01 0,77 o,o3:S±o,oo3 0,038 49,3 
II o,69to,o1 0,63 0,029±0,003 0,030 ' 43,9 
I~ 0,76±0,01 0,69 0,027±0,003 0,0~8 44,0 
13 0,36±0,01 ·0,38 0,02I±0,002 0,023 4~;ti 

14 0,24±0,01 0,23 O,OI2±0,00I 0,013 6,76 
lb o,63±o,or· 0,62 o,ozr±o,oor 0,019 9,92 
16 I, ro±o,02 1,06 0,009±0,001 0,010 b2,0 
17 0,66±0,01 0,66 Q,OII±0,002 0,010 6,14 

* - XHMlfQeCKHA aHaDH3 

4 

IJ' 

~ 

l' 

')1. 

~· . ,. 
L 

Nl. 

P.AI 1,4 

1,2 

.0 
w 
.0 
c:::: 
:n 
c 
:L 
s 

~ 
().6 

0.4 

(),2 

4000 

3000 

1500 

SOD 

/ Co.'l 
P4>A, 

Q20 

1 ,, 

/I 0,16 

' 

/ Q12 

D.4 ().6 0.8 1D 1.2 1.1, NL%,XA 

PHc.2. KoppenHI.llfOHHaH aaDHClfMOCTh pesynhTaToB peHTreHo­
~nyopecneHTHoro H XHMHQecKoro aHanH3a: a - gnH orrpege­
neHHH HHKenH, 6 - ADH OITpegeneHHH Ko6anhTa. 

FeKa+MnK~ 
I mso-1 ~eK~ + CoKcx 

r-10690 
1'-: 

~iKa + CoKJ3 

CrKa 
j 

150 200 KAHA!lbl 

PHc. 3. CrreKTpbi rrpo6bi c cogep1KaHHeM 
~I ,24%; Co- 0,237% H Fe- 52,2% 
CHHThl go XlfMHQeCKOA rrepepa60TKlf o6-
paa~a (-----) If rrocne ero XHMHQecKoA 
rrepepa6oTKlf ( ____ ). 

PHc. 4. CrreKTPbi rrpo6bi Ni If Co B cMo­
ne, rronyqeHHbie rrpH lfCITODh30BaHHH 
HCTOQHifKOB 71 Ge (-x-x- (1)) H 
109Cd(-·-·-(2)).Cogep)!(aHHe NiH CoB 
rrpo6e - 0,001%. BpeMH H3MepeHHH -
20 MlfH. ::0 1 ~ 

~ 
3\ 
c 
2: 
s 
150 

100 

50 

NiKot 

I 

T" ~cjK• 
·: ................... :· .. :.:~· . :· 

. . ·:. · ... 
··. ·.· .. · ... · .... · .. ·. :."· ~ . 

0, ' ' ' ' ' ' ' ' 
,250 280 310 KAHA!lbl 

5 



PR~T Tpe6oBaHMRM no T04HOeTM M 4yBeTBMTenbHOeTM aHanM30B. 
113 Ta6nMI.\bl M pMe. 2 eneAyeT ,' 4TO eyl!leeTByeT xopowaR KOppenRI.\MR 
MemAY peaynbTaTaMM peHTreHOc)Jnyopeel.\eHTHWX M XMMM4eeKMX aHanM­
SOB HMKenR jr = 0,998; b= 0,946; a= 0,003/ M Ko6anbTa I r = 

= 0, 995; b = 0, 939 M a= 0, 02/. 
,QoeTMrHYTbl noporM 4YBTBMTenbHOeTM /no KpMTepM~ 3y I<jloH I 

AnR Ni - 0, 0032% M AnR Co- 0, 0045% npM 3-MMHYTHOM MSMepeHMM 
M HaBeeKaX MeXOAHOrO o6paSI.\a 100 Mr. npM ysenM4eHMM BpeMeHM 
M3MepeHMR M HaseeoK MeXOAHoro o6pasl.\a MOmHo yny4WMTb noporM 
4yBeTBMTenbHOeTM Ha nOPRAOK M 6o!lbWe. 

PaexOmAeHMe pesy!lbTaTOB /no OTHOWeHM~ K XMMM4eeKMM aHanM-
3aM/ npM 5-MMHYTHOM MSMe~eHMM A!lR Ni He npeswwaeT 10% npM eo­
Aep~aHMM Ni 6o~ee 0,1%; AilR Co He npeswwaeT 18% npM eoAepma­
HMI-1 Co 6onee 0, 01%. 

Ha pl-1e.3 noKaSaHW eneKTPW npo6w 2 ./eM. Ta6!li-11.\Y/, eHRTWe 
AO J.1 nocne-xJ.1MJ.14eeKO~ o6pa6oTKJ.1 o6paSI.\a. nJ.1K Fe npaKTM4eeKJ.1 
He BJ.1AeH B eMone. nJ.1KJ.1 Mn ' Co J.1 Ni xopowo BblAe!lR~TeR. Oeo-
6eHHO xopowo BJ.1AeH 3¢¢eKT norno111eHJ.1R xapaKTepl-1eTJ.14eeKoro MS­
ny4eHMR Ni s MaTpl-11.\e Heo6pa6oTaHHO~ npo6w. 

CneKTPbl npo6bl, npl-1rOTosneHHO~ J.1S 4J.1eTbiX peaKTJ.1·BOB e eoAep­
maHMeM Ni J.1 Co no 0,001%, eHRTW npl-1 J.1enO!lb30BaHMJ.1 KO!lbl.\eBoro 
J.1eT04HMKa 71 Ge J.1 J.1eT04HMKOB lOACd /AilR B036Y~AeHJ.1R xapaKTepM­
eTJ.14eeKoro M3!ly4eHJ.1R/ 1-1 noKaaaH~ Ha pl-1e.4. Bee J.1eXOAHoro o6paa­
l.\a eoeTaB!lRJl 1 r. npl-1 20-MJ.'IHYTHOM J.13MepeHJ.1J.1 M B036ymAeHJ.1J.1 npo-
6w 71 0~ AOeTMrHyT~ noporM 4yseTBJ.1Te!lbHOCTJ.1 aHanM~a AilR Ni 1-1 
Co Be!lJ.14MHO~ 10-4 %. npM B036Y~AeHJ.1J.1 npo6~ ~CT04HJ.1KaM~ 109cd 
nopor 4yseTB~Te!lbHOCTJ.1 aHanMaa Ni 1-1 Co nony4aeTeR s -2 paaa 
xyme. 

npl-1 J.1enO!lb30BaHJ.1J.1 Si(Li) AeTeKTopa c paapeweHJ.1eM no Ka -nJ.1-
HJ.1M Mn -200 3B MOmHo AOeTJ.1rHyTb 'ellle 6onee xopowMx no T04HoeTM 
M 4YBCTBJ.1TenbHOCT~ pe3y!lbTaTOB aHa!lMSa. 

3AKJl104EHI1E 

1. ,Paspa6oTaH npOCTO~ M 6weTpW~ peHTreHoc)JnyopeCI.\eHTHW~ Me­
TOA aHan1-1aa Ni M Co s menes1-1eTwx naTepJ.1Tax e npeAsapMTenbHWM 
BbiAeneHJ.1eM Ni 1-1 Co. 

2. XMMJ.14eCKaR MeTOAMKa BK!l~4aeT pacTsopeHJ.1e Ni 1-1 Co KOHI.\eH­
Tp1-1posaHHO~ nnaBJ.1Koso~ KMenoToi1 1-1 OTAeneHJ.1e Ni M Co oT Fe 
J.1 conyeTBY~I!IJ.1X 3!leMeHTOB MeTOAOM KaTJ.10HHOrO 06MeHa B pacTso­
pe HF. 

3. ,QocTJ.1rHyTw noporM 4YBCTBJ.1TenbHOeTM aHan1-1aa AnR Ni 
/0,0032%/ 1-1 A!lR Co/0,0045%/ np1-1 3-MMHYTHOM MSMepeHI-1~ M J.1Cnonb­
aosaHMJ.1 J.1CT04HJ.1KOB 109Cd. 
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4. PacxomAeHJ.1e peaynbTaToB onpeAeneHMR Ni 1-1 Co /no OTHowe­
HM~ K XJ.1MJ.14eCKM~ aHanJ.13aM/ npl-1 COAepmaHMM Ni 0,1% He npesw­
waeT 1 0% ,J.1 np1-1 coAepmaHI-11-1 C? 0, 01% He npeBbJWaeT 18%. 

5. npoBeAeHO epaBHeHMe peaynbTaTOB peHT~eHoc)JnyopeCI.\eHT~WX 
1-1 XMMM4eCKMX aHa!lJ.130B Ni 1-1 Co 1-1 nony4eHo xopowee J.1X cosnaAe­
HJ.1e. Ko3¢¢MI.lJ.1eHTbl KoppenRI.lJ.1J.1 cocTaBnfi~T Anfl Ni. 0,998 1-1 A!lfl Co 

0,995. 
6. KamAafl npo6a XJ.1MM4eCKJ.1 nepepa6aTwsaeTefl sa -100 MJ.1HYT 

/15 MJ.1HYT A!lR BCKp~TJ.1fl o6pa31.\a J.1 -85 MMHYT Ailfl pa3Ae!leHJ.1fl Ha 
J.10Hoo6MeHHO~ KonoHKe/. BpeMH J.13MepeHJ.1H Ha peHTreHoc)Jnyopec-
1.\eHTHO~ ycTaHOBKe - /3-6/ MJ.1HyT. 0AHOBpeMeHHO XJ.1MJ.1~eCKJ.1 MOmHO 
nepepa6aTwsaTb AeCRTKI-1 npo6. 

A'BTOPbl Bblpama~T rny6oKy~ 6naroAapHOCTb aKaAeMMKY r.H.¢nepo­
BY sa nocTORHHW~ J.1HTepec K pa6oTe, npoc)Jeccopy ~.C.3aMRTHJ.1HY 
sa o6cy~;AeHJ.1e peaynbTaTOB 1-1 1.\eHHble aaMe4aHMR, A.3pHaHAecy M 
E.Jl.TiypasnesoA sa noMOI!Ib npM npoBeAeHI-11-1 ·3KcnepMMeHTOB, 6.Jl.lyA­
KOBi sa nOMOI!Ib B noArOTOBKe pyKOnJ.1CJ.1 K ne4~TM. 
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Py6uo ~., 3cTeBec X., BpyxepT3ail~ep X. 
OrrpegeneHHe cogepJKaHHR HHKeJ1R H Ko6aJ1bTa 

18-82-131 

B JKene3HCTbiX naTepuTax peHTreHo~nyopecl\eHTHbiM MeTo;n;oM 
Pa3pa6oTaHa rrpocTaR peHTreHo~nyopecl\eHTHaR_MeTo;n;HKa aHa­

J1H3a Ni H Co B )!(eJ1e3HCThiX naTepHTax c rrpegBapHTenhHOH XHMHtJ:e­
CKOH rrogroToBKOH rrpo6. BcKPhiTHe o6pa3l\OB rrpOH3BO;n;HTCR KOHl\eHT­
PHpoBaHHOH IIJ1aBHKOBOH KHCJ10TOH. Ni H Co OT,[\eJ1RWTCR OT COIIYTCT­
BYW~HX 3J1eMeHTOB I Fe , Cr , Al H T.;n;./ c rroMo~bm KaTHOHoo6MeH 
Hoil qMoJ1bi. ~nR B030y)!(;n;eHHR xapaKTepHCTHtJ:ecKoro H3nytJ:eHHH 3ne­
MeHTOB HCIIOJ1b3YWTCH HCTO'l:HHKH 71 Ge H 109 Cd. Pa3pa6oTaHa CHC­
TeMa 11HCTO'!HHKH 109 Cd - IIp06a", OTJ1HtJ:aW~aRCH KOMIIaKTHOCTblO, 
3~~eKTHBHOCThW B030Y)!(,[IeHHH H IIpOCTOTO{I KOHCTpYKl\HH. H3MepeHHH 
IIpOBe;n;eHbl C IIOMO~hW Si(Li) -;n;eTeKTopa. IlpH HCIIOJ1b30BaHHH HC­
TO'l:HHKOB 109 Cd AOCTHPHYTbl rroporH tJ:YBCTBHTeJ1bHOCTH aHam13a 
gnH Ni - 0,0032% H gnR Co - 0,0045% rrpH 3-MHHYTHOM H3Me­
peHHH . 

Pa6oTa BhmonHeHa B J1a6opaTopHH HgepHhJX peaKl\HH OH.5IH. 
npenpHHT 06bCA11HCHHOrO HHCTHTyTa AAePHbiX HCCilCAOBaHHr:i, ,lly6Ha 1982 

Rubio D., Estevez J., Bruchertseifer H. 18-82-131 
X-Ray Fluorescent Hethod for Determination of Nickel 
and Cobalt in Ferrous Laterites 

The x-ray fluorescent simple method for analysis of Ni 
and Co in ferrous laterites with chemical treatment of samples 
is described. Fluorhidric acid was used for sample disolution, 
Separation of Ni and Co from their accompanying elements ( Fe, 
Cr , Al, etc.) was made with cationic exchange resins. For 
exciting x-ray fluorescence of the elements 71Ge and 1°9cd sources 
were used. The system consisting of 109 cd source and of sample 
holder and the source are described. Si(Li) semiconductor detec­
tor was used for measurements. Sensitivity threshold of 
0.0032% for Ni and 0.0045% for Co are achieved by this method 
in 3 min measurements. 

The investigation has bee~ performed at the Laboratory 
of Nuclear Reactions, JINR. 
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