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KoH~eHTPHPOBaHHe H B~AeneHHe Man~x H YflbTpaMan~x KOJ1H4eCTB 
peAK03eMeJ1bHbiX 3J1eMeHTOB /P33/ 1-13 o6pa3~0B BeCOM B HeCKOJ1bKO 
rpaMMOB - THnH4Hbi.:1 H B 6aJ1bWHHCTBe cny4aeB o6R3aTeJlbHbli1 npo~ecc 
npH peweHHH paAHOXHMH4eCKHX H aHaJlHTH4eCKHX 3aAa4 C 3THMH 3ne
MeHTaMH. TaK, HanpHMep, AI1R HHCTpyMeHTaJlbHOrO aHaJlH3a npHPOAH~X 
MaTepHanos npHMCHRnacb KaTHOHoo6MeHHoe KOH~eHTpHpoaaHHe P33/I/. 
0AHaKo npH Hcnonb3aBaHHH KonaHOK Ha ocHoae KY-2 H pacTaopoa HCl 
B Ka4eCTBe 3n~eHTa AOCTHrHyTb Xopowero pa3AeneHHR naHTaHHAOB 
H nOJlHOrO OTAeneHHR HX OT MaKp03JlCMCHTOB He YAaeTCR. 

AocTaT04HO ceneKTHBHoe H nonHoe H3BJle4eHHe MHKPOKOJlH4eCTB 
P33 1-13 HepeAK03eMenbH~X MaTepHanOB MOmeT 6~Tb B~nonHCHO nyTeM 
cop6~HH HX Ha KaTHOHHTHOi1 KOJlOHKe 1-13 ¢TOPHAH~X paCTBOpOB C no
CJlCAY~ll\HM 3I1~HpoaaHHeM HaCblll\CHHbiM pacTaopoM H3BO 3 a 4+6M HN0 3 
HI1H He/~ 3ToT MeTOA, anon He YADBneTaopHTenbHbiA np1.1 Hcnonb3oaa
HJ.1J.1 B aHai1HTH4eCKJ.1X ~enRX, H3-3a OTHOCHTCJlbHO 60I1bWHX 3aTpaT 
BpeMeHH H HCKOTOp~X TCXHJ.14eCKHX TPYAHOCTei1, xapaKTepH~X AI1R pa-
60Tbl C BbiCOKOpaAHOaKTHBHbiMH npenapaTaMJ.1, B paAJ.10XJ.1MH4CCKOi1 npaK

THKe npHMCHRJlCR MallO. 
npH HCCI1eAOBaHJ.1RX peaK~Hi1 rny6oKoro paCll\enneHJ.1R TaHTaJla/
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H nony4eHMJ.1 npenapaTOB P33 AI1R RACPHDA cneKTpocKanYIH/ 4/ B~Aene
HJ.1e J.1X M3 06Jly4eHH~X MHWeHei1 4all\e npOJ.13BOAJ.1110Cb MeTOAOM COOCam
AeHMR c ¢TOPMAOM naHTaHa M3 ¢TOPJ.1AHo-a3DTHOKMcnoro pacTaopa. 

BamHy~ pOilb npH 3TOM MrpaeT KOI1J.14eCTBO MCnOJlb3YCMOrO HOCHTenR. 
C ero ysenH4CHHeM Bo3pacTaeT B~XOA P33 npH coocamACHHH, Ho AI1R 
YAOBileTsopHTeJlbHaro no Ka4eCTBY xpoMaTorpa¢H4ecKoro pa3AeneHHR 
Tpe6yeTCR YBCJlH4HBaTb pa3Mep KOJlOHKH, 4TO HemenaTeJlbHO. C yMeHb
weHHeM KanH4ecTaa LaF 3 C03Aa~TCR 6onee 6naronpHRTH~e ycnoBHR AilR 
pa3AeneHJ.1R P33 H, KaK BHAHO J.13 pHCYHKa, B03pacTaeT CTeneHb M3Bne-
4CHHR HX B npo~ecce cop6~J.1J.1 Ha KaTHOHMTe. 0AHaKO Ha CTaAHH co
OCamAeHHR B~XOA paAHOJlaHTaHMAOB naAaeT, a npM KOH~eHTpa~HH HOCH
TeJlR MeHee 10 MKr/MJl Ha61l~AaCTCR nJlOXaR BOCnpOH3BOAHMOCTb pe3ynb

TaTOB. 
TaK KaK pacTaopHMOCTb ¢TOPHAOB P33 a pacTaopax HFAonmHa 6~Tb 

a4eHb Mana /nP c 1 0 -IB I, HJ.13KHi1 HX BbiXOA, aepoRTHO, o6ycnoaneH 
o6pa3oBaHHeM KonnOHAHoro pacTaopa, H3 KOToporo TaepAaR ¢a3a o6bi4-
Ho npHMCHRCM~MH cpeACTBaMH /B 4aCTHOCTH, ~eHTPH¢yrMpOBaHMeM/ B~
ACI1RCTCR He nonHoCTb~. TorAa nony4a~ll\Hi1CR a OTAeJlbH~x on~Tax oT
HOCHTeilbHO B~COKHi1 B~XOA P33 MOmHO o6~RCHJ.1Tb o6pa30BaHHeM nceBAO
KOI1JlOMAa, T.e. cop6~Hei1 KOI1JlOHAH~X 4aCTJ.1~ ¢TOPJ.1Aa Ha 6onee Kpyn
H~X 4aCTH~ax CI1y4ai1H~X 3arpR3HeHJ.1A J.1 6onee nOJlH~M OTAeJleHMeM HX 
aT pacTaopa. AnR npoaepKH 3THX npeAnonomeHHA H pa3pa6oTKH 6onee 
3¢¢eKTJ.1BHO.:i MeTOAJ.1KH ~biAe-JlettMR- MHKpOKOJlH4eC"fB- P33 1-13 ¢TOPHAHbiX 
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XHMH'leCKHH BbiXO,!l; pap;HOH30TO
TIOB P33 s TipOl\ecce Hx Bbip;enemur: 
I - cooc~eHHe c LaF3 HS pacT
sopa TaHTaJlOBOH MmueHH I 4 r T a , 
20 MJ1 HF + 3 MJ1 HN0 31; 2 - agcop6-
~HH Ha KaTHOHHTe 1:12 Mrl H3 Ha
Chl~eHHOrO pacTBopa H 3BO~ B 0,1~ 
HCl I 5 MJII. 

paCTBOpOB 6~J10 ~CCJlep;osaHO ~X nosep;eH~e B np~CYTCTB~~ HeKOTOp~X 
HepaCTBOp~M~X MeJlKOA~CnepCH~X Be~eCTB, B~nOJlHH~~~X pOJlb KOJlJleK
TOpa AJ1H $TOP~AOB P33. 

3KCnEPHMEHTAnbHA~ 4ACTb 

$TOP~AH~e pacTBOP~ TaHTaJla roTOB~Jl~ pacTBOpeH~eM MeTanna 
/=.4 r I s KOHLieHTp~posaHHOH HF /20 Mn/ np~ A06asneH~~ nOPLI~HM~ 
KOHLieHTp~posaHHol:i HN0 3 /3+4 Mn/. K pacTsopy Ao6asnHn~ 20 Mn 
BOA~, paA~OaKT~BH~e ~HA~KaTOp~, se~eCTBO - KOnneKTOP /15-30 Mr/ 
~. np~ Heo6xoA~MOCT~, onpeAeneHHoe KOJ1~4eCTBO P33; s~nonHH~~ero 
.ponb ~30TonHoro Hoc~TenH. nocne nepeMew~saH~R s Te4eH~e 1-2 M~H~ 
OTAeJlHJl~ TBePAY~ $a3y OT paCTBOpa $~J1bTpoBaH~eM 4epe3 nop~CT~H 
Te$J10H/S/ CO CKOpOCTb~ 5-15 MJ1/CM 2·M~H. 

06pa3LI~ np~poAH~X MaTep~anos AJ1H aHan~3a Ha coAepmaH~e P33 
pa3pywan~ Knacc~4eCK~M~ MeToAaM~/6/. PacTsop ynap~san~ Aocyxa 
~ o6pa6aT~san~ KOHLieHTPMPOBaHHOH HF. Ec~~ o6pa3e4 coAepman 6onb
woe KOJ1~4eCTBO KaJlbli~H ~200 MKr/Mn/, TO $TOP~AH~H pacTBOp yna
p~BaJl~ ·AOCyxa, a OCaAOK $TOP~AOB paCTBOpHJ1~ HaC~~eHHhlM pacTs6poM 
H3B03 s 3MHCl/np~ HarpesaH~~/. K pacTsopy A06asnRn~ 3-4 Mr 
mene3a ~ ocamAan~ aMM~aKOM r~APOOK~cb, c KOTopol:i P33 coocamAa
~TCH KOJ1~4eCTBeHHO. nocne HarpesaH~R /c 4eJ1b~ J1Y4WeH KOarynH
LI~~ r~APOOK~C~/ ~ MeAJleHHoro oxnamp;eH~H paCTBOpa OCaAOK OTA~J1H

J1~ Lle;np~$yr~posaH~eM, npoMbiBan~ pa36asneHHbiM P,acTsopoM NH 40H 
~ pacTsopHn~ s KOHLieHTp~posaHHOH HF. Aanee pa6oTanK KaK c 6acT
sopoM TaHTana. 

nony4eHH~e nocne $~J1bTPOBaHMH $TOP~AH~X paCTBOpOB OCaAK~ o6-
pa6aT)>IBaJ1~ np~ HarpesaH~~ HaCbl~eHHbiM pacTsopoM H3B03 s 0, tM H8l 
/5 Mn/. nepeWeAW~e B paCTBOP P33 cop6Kposan~ Ha KaTKOH~Te 
/:::15 Mr AaysKc 50x8, 25-35 MKM/, 'llpoMbiBan~ cMony 0,1 M NH 4Cl 1-1 so
AOH, nepeHoc~n~ s KonoHKY 1-1 npo~3BOA~n~ snD~posaH~e naHTaH~AOB 

paCTBOpOM a-OKC~~3o6yT~paTa aMMOH~H/?/. 
B Ka4eCTBe HepaCTBOpMMWX KOJlJleKTOPOB ~CnOJ1b30BaJ1~ KaT~OH~T 

AaysKc 50x8 /25-lf5 MKM/, aH~oH~T AaysKc 1x8 KJll-1 IRA-400 /35-
55 MKI4/, LlennDJ103Y "AnH xp~»MaTorpa$~~", aKTKB~posaHHbiH yronb Af- 3 
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/100-169.-MKM/ ~ rpa$~T /45-63 MKM/. PaA~OaKTKBHbiM~ KHA~KaTopaM~ 
cnym~n~ Hei:1TpOHOAe$~LI~TH~e ~3ofonw P33 B CB060AHOM OT HOC~TeJ1H 
COCTOHH~~, Bb1AeJ1eHHble ~3 TaHTaJ10BbiX MKWeH,eH / 4/. H3MepeH~e aKT~B
HOCT~ np0~3BOA~J1~ Ha CT~HAapTHOH paA~OMeTp~4eCKOH annapaType. 
BecoBble Kon~4eCTBa naHTaHKAOB nocne xpoMaTorpa$~4ecKoro pa3Ae
neH~H onpeAeJ1HJ1~ KOMnJ1eKCOMeTp~4eCK~M T~TposaH~eM A~3T~J1eH

TpMaM~HneHTayKCYCHOH K~CJ10TOH C apceHa3o-3 B Ka4eCTBe ~HA~KaTo
pa 3KB~BaneHTHOH T04KM/8/. 

HcnqnbsyeMble s pa6oTe peaKT~Bbl 6biJ1~ KBanK$~Kall~~ ''x. 4. ", 
11 4.A.a'.' ~n~ 114 11 ~ AOnonHKTeJ1bHOH 04~CTKe He noABepran~cb. Me
.Tann~4eCKKH TaHTaJl COAepman AO 3% H~06~H. np~MeC~ P33 B HeM 
AOCTynHWMI-1 HaM MeTOAaM~ aHaJ1~3a He 06Hapym~BaJ11-1Cb ~, no OlleHKaM, 
COCTaaJ1HJ11-1 MeHbWe 10-5 %. . 

PE3YnbTATW H 05CYmAEHHE 

Ta6nH~a 

Hssne'leHHe P33 H3 ¢TopHp;Ho-asoTHOKHCJ1oro pacTsopa TaHTana 
140 Mn, 12M HF , IM HN0 3 .4 r Tal B TipHCYTCTBHH ~enmonosbi 

130 Mrl 

Konw-IecTso P33, 
MKr 

CTeneHb H3Bne
'leHHH, % 

0, I 

70+10 

3 25 50 

70+10 85+5 95+2 

1000 2500 

97+2 98+1 

CpasHeHMe p;aHHwx p~cyHKa ~ Ta6n.1 noKa3wsaeT, 4To s np~cyTcT
B~~ B pa~TBOpe HepaCTBOp~Moro MeJlKOA~CnepCHOrO HOCI-1TeJ1H B KOJ1~-
4eCTB~ 0,4+0,8 Mr/MJ1 AOCTaT04HO BhlCOKaH CTeneHb ~3BJ1e4eH~H P33 ~3 
¢TOP~AHWX paCTBOpOB Ha6J1DAaeTCR ~ B CJ1y4ae, KOrAa 3T~ 3J1eMeHT~ 

npl-lCyTCTBy~T 8 CB060AHOM <h ~30TOnHOrO HOC!-1TeJ1H COCT,OHH~~, T. e. 
np~ KOHLieHTPali~Hx MeHbwe 1· 10-7 r/Mn. Hsane4eH~e 85-95% naHTa
H~AOB Ha6n~p;aeTCH npl-1 KOHLieHTpali~RX 3JleMeHTa-HOC~TeJ1H, B 100+200 
pa3 MeHbWKX, 4eM B OTCYTCTB~e HepaCTBOp~Moro KOJlJleKTOpa. np~ 
KOHLieHTpaLIM~ ~30TOnHoro HOCMTeJ1R ~25 MKr/Mn ~3BJ1e4eH~e rtaHTaH~
AOB ~3 paCTBOpa AOCT~raeT 99%. ~HaJ10ri-14Hhle pe3yJ1bTaTw, KaK B~AHO 
1-13 Ta6n.2, nony4a~TCR np~ ~cnonb3oBaH~~ APYr~x KonneKTopos, KaK 
1-1Me~~I-1X $YHKLII-10HaJ1bH,ble rpynhbl, TaK 1-1 11 ~HepTHbiX 11 Be~eCTB, Hanpi-1-
Mep, rpa$~Ta. 
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Ta6nnu;a 2 

IIosep;eHne MHKPOKonntieCTB P33 B npou;ecce nx Bbip;enemur 

li3 ~TOplip;Ho-a30THOKHCnoro paCTBOpa li nop;rOTOBKli 

K xpoMaTorpa~ntieCKOMY pasp;eneHHID npn ncnonososaHnn 

HepaCTBOPliMbiX KonneKTOpOB 

KonneKTop 
Ilpou;ecc 

KaTnoHHT 
15 Mr 

HssnetieHne H3 pacT
Bopa: 40 Mn 12M HF -
IM HNO 3, 4 r Ta , 
I Mr La,,% 

~ecop6u;nR c KonneK
Topa pacTsopoM: 
H3BO 3 Hac. -
0,2MHC1 /5Mn/,% 

Cop6u;nR Ha KaTHOHn
Te /15 Mr/ us 5 Mn 
pacTBopa: H 3B03 Hac. 

97+2 

5+3 

0,2M HCl,% 95+3 

* 

~enmonosa 

30 Mr 

97+2 

95+3 

92+2 

AHliOHliT 
30 Mr 

94+3 

98+1 

92+4 

AKTHB, 
yronb 
20 Mr 

96+4 

94+4 

96+3 

fpa~nT 

30 Mr 

96+3 

94+2 

92+1 

* HnsKaR CTeneHb p;ecop6r~Hn o6ycnosneHa noHo06MeHHOH cop6u;ne:i1: 

P33 Ha KaTnoHnTe, nponcxop;R~eil op;HoBpeMeHHO c pacTBopeHneM ~To

pnp;oB, 

3T~ pe3ynbTaT~ no3BonH~T paccMaTp~saTb ~3Bne4eH~e P33 KaK 

npo~ecc 3axsaTa KonneKTopoM MenKop;~cnepcH~X /a s cny4ae M~Kpo

rpaMMoB~x Kon~4eCTB P33 - Konno~p;H~x/ ocap;KoB ¢Top~p;os 3T~x 3ne

MeHToB. B nonb3Y TaKoro npep;nonomeH~H rosop~T TciT ¢aKT, 4TO np~ 

6onbW~X CKOpOCTHX ¢~nbTpoBaH~H paCTBopa /220 Mn/cM 2M~H/ Ha6n~
p;aeTCH yMeHbWeH~e BbiXop;a. Op;HaKo ecn~ ¢~nbTpaT cHosa nponycT~Tb 

4epe3 $~flbTp C MeHbWe~ CKopoCTb~ /~J5 CM/M~H/, To ~3Bfle4eH~e CTa

HOB~TCH HOpMaflbH~M, T.e. COOTBeTCTByeT p;aHH~M Ta6n.1 ~ 2. 

Apyr~M apryMeHToM, nop;Teepmp;a~~~M Hawe npep;nonomeH~e ~ ?npo

sepra~~~M ~oHoo6MeHHbl~ MexaH~3M cop6~~~ M~KPOKon~4ecTB P33 Ha 

KaT~OH~Te, np~HHT~~ B pa6oTe/V,HBflHeTCH OTCYTCTB~e 3aMeTHO~ 
3aB~C~MoCT~ cTeneH~ ~x ~3Bne4eH~H oT K~cnoTHOCT~ cpep;bl. TaK, np~ 

~3MeHeH~~ KoH~eHTpa~~~ HN03eo ¢Top~p;HoM pacTBope OT 0,3M p;o 3M 

~3sne4eH~e P33 s np~cyTCTB~~ 15 Mr Aay3KC 50x8 6~no npaKT~4ecK~ 

nocToHHH~M, T.e. He s~xop;~no 3a npep;en~ owM6oK, np~sep;eHH~X 

s Ta6n.2. 
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Pacnpep;eneHMe MenKop;~cnepcHoro ocap;Ka ¢Top~p;os P33 Ha pa3BM

To~ nosepxHoCTM KonneKTopoe co3p;aeT 6naronpMHTH~e ycnoe~H p;nH 

~X paCTBopeH~H B 6opHo~ K~CfloTe. np~Bep;eHH~e B Ta6n.2 pe3yflbTa

T~ p;ecop6~~~~~ P33 c KonneKTopos Hac~~eHH~M pacTsopoM H 3B0 3 e 0,2M 

HCl nony4eHbl nocne ABY.XMMHYTHoro KoHTaKTa pacTeopa c ocap;KoM, 

B TO epeMR KaK nepeeep;eHMe B paCTBop $TOp~p;oB, ocamp;eHH~X 6e3 

p;o6asneHMH MenKop;McnepCHbiX KonneKTo.pos, 3aHMMaeT He MeHee 8 MIIIH. 

H3 Ta6n.2 TaKme e~p;Ho, 4To cTeneHb MoHoo6MeHHo~ cop6~MM naH

TaH~AOB Ha KaT~oH~Te ~3 6opHoK~cn~x pacTsopoe, nony4eHH~x nocne 

o6pa6oTK~ ocap;KoB KonneKTopos, eo scex cny4aHx npM6nM3~Tenb-

Ho OAIIIHaKOBa M npaKT~4eCK~ TaKaH me, KaK npM pa6oTe Henocpep;cT

eeHHO c ¢ToP~AaM~. nocKonbKY e p;anbHe~w~~~~ npo~ecc nop;roToBKIII 

cMoflbl K xpoMaTorpa¢~4eCKoMY pa3p;eneH~~ 111 e caMo pa3p;eneH~e KaKIIIX-

.nM6o ~3MeHeH~~ He BHOCMTCH, 1113 npiiiBep;eHH~X p;aHH~X MomHO 3aKn~-

4~Tb, 4TO np~MeHeHIIIe HepaCTBop~M~X IIIHepTH~X KonneKTopoB nplll B~

p;eneHIII~ pap;Mo~3oTonoe P33 ~3 TaHTanoeo~ MIIIWeH~ no3eonHeT cy~ecT

eeHHo noB~CIIITb ~X XIIIM~4eCK~A B~Xop; ~ CoKpaTIIITb 3aTpaT~ BpeMeH~. 

0co6eHHO yp;o6eH B 3TOM OTHoWeH~III KaTIIIOH~T, Ha OCHOBe np~MeHeHIIIH 

KoToporo pa3pa6oTaHa 6onee 6~cTpaR MeToAIIIKa nony4eH~H npenapaToe· 

pap;lllonaHTaHIIIp;oe/91. 6narop;apH ToMy, 4To pacTeopeH~e ¢Top~p;a 111 

~oHoo6MeHHaH cop6~~H P33 Ha cMone npo~cxop;RT op;HoepeMeHHo, co

Kpa~aeTCH He TOflbKo speMH npo~ecca, Ho M CHIIIma~TCH MeXaHIII4eCK~e 

noTep~ 3neMeHToB, Helll36emHo npo~cXoAH~IIIe np~ pa3p;eneHIIIIII ¢a3 

/ocap;KoB 111 pacTeopos/ M nepeHoce MaflbiX o6beMoB se~ecTB ~3 cocyp;a 

B cocyp;. KpoMe Toro, 3aMeTH9 ynpo~aeTcH TeXHonoriiiH BblnonHeH~H 

oTp;enbH~x onepa~~~ ~ noe~waeTcH aocnpo~3BoAIIIMocTb pe3YflbTaToe, 

4To e ycnoe~HX p;~cTaH~IIIoHHO~ pa6oTbl ~MeeT eamHoe npaKT~4eCKoe 

3Ha4eHHe. 
PeanbHo e~xop; P33 no 3To~ MeToA~Ke yseniii4MeaeTCH np~6niii3H

TenbHo B 1,5 pa3a Ill AOCTMraeT 85%. 3aTpaT~ speMeH~ CHHma~TCH Ha 

25-30 MHH H AO nony4eHIIIH, HanpHMep, fl~Te~IIIH, B~XOAH~ero 1-13 

XpoMaTorpa¢H4eCKO~ KOflOHKIII nepB~M, COCTaBnH~T 30-35 MMH. Bee 3To 

no3son111no nony4aTb BbiCOKoaKTHBHble npenapaTbl KopoTKOmiiiBy~IIIX /T'h;:::, 

~10 MHH/ 11130TonoB H npoeeCTIII p;eTaflbH~e cneKTpOCKOnH4eCKIIIe IIICCne

AOBaHIIIH HeKoTopbiX 1113 HHX I 165 Lu - Tv, - 11 , 3 MHH; l63 Yb - T'h 

= 11 ,4 MIIIH//lO-ll/. 
2 

C T04KM 3peHIIIH aHaflHTIII4eCKoro npHMeHeHHH HepaCTBOPIIIM~X Kon

neKTopOB BamHO 3HaTb, KaK BfliiiH~T Ha CTeneHb I-13Bfle4eHMH naHTaHH

AOB 1113 $TOPIIIAH~X paCTBopoB p;pyrHe 3fleMeHT~, o6~4HO npHCYTCTBy~

~He s naHTaHMp;cop;epm~~~~~x pyp;ax 111 MHHepanax. Pe3ynbTaT~ ~ccnep;osa

HI-1~ Ha IIICKYCCTBeHHbiX CMeCHX, COp;epma~HX conyTC\BY~~~~~e 3neMeHTbl 

B KOflM4eCTBaX, aHanorH4H~X MX cop;epmaHH~ 8 np111p0p;H~X o6pa3~ax, 

npep;cTaeneH~ s Ta6n.3. 
BHp;Ho, 4TO HH3KaH cTeneHb M3sne4eHHH P33 Ha6n~p;aeTCH TOflbKo 

npH 6onbWOM cop;epmaHMH Kaflb~MH. npH4HHY 3Toro yCTaHOBIIITb He 

yp;anocs, Ho np111 Heo6xop;HMOCTH Kanb~~~~~ nerKo oTp;enHTb coocamp;e

HH~M naHTaHHAOB C rHAPOOKHCb~ mene3a. 
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li3BnetJ:eiiue P33 H3 pacTBopa 12H HF - IM HN03 I 40 ~/ 
C IIOMO~b!O HepaCTBOpHMbiX KOJ1J1eKTOpOB B IlpHC~TC'fBHH 

npuMeceu 

KonutJ:ec+sa rrpucyTCTBYIDmHX 3J1eMeHTOB /Mr/ 

La Mg Ca Al Fe 

2 - - -
5 - -

CTerreHb 
H3BJ1etJ:eHH.fi, 

,% 

98+1 

93+5 

100 - - - 35+15 
-

10+30 - 97+3 

100 100 92 

250 97 

0,05 - 10 10 10 99* 
-
~ H3BJ1etJ:euue P33 H3 ¢Topuguoro pacTsopa rrpoH3Bogunocb rrocne 

oca~eHH.fi rugpooKucefi aMMHaKoM. 

nonHbl~ X~MBbiXOA P33 B nPOL.\eCce ~X KOH1..1eHTpi-1pOBaH~fl, BKnl04afl 
xpoMaTorpa¢H4ecKoe pa3AeneHHe, KaK 1-13 MOAenbH~X cMece~, TaK 
~ 1-13 np~POAH~X o6pa3l.IOB, onpeAeneHH~~ He3aBHC~MO KOMnneKCOMeT
p~4eCK~M THTPOBaH~eM ~ paAHOMeTpi-14eCKI-1, COCTaB~n COOTBeTCTBeH
HO 84~2% 1-1 85~3%. no pa3pa6oTaHHO~ MeTOAHKe npoBeAeH aHani-13 
pa3nH4HWX PYA ~ KOHI..IeHTpaTa nonapHTa c ~3eecTH~M COAep~aHHeM 
P33. CpaeHeHHe nony4eHH~x pe3ynbTaToe c H3BeCTH~MH AaHH~MH aHa
nH3a /Ta6n. 4/ noKa3blsaeT xopowee cosnaAeHHe HX KaK no o6ll\eMy 
CQAepmaHI-110 naHTaH~AOB, TaK H nO OTAenbH~M 3neMeHTaM. Ha OCHOsa
HHH H3nomdHHoro ~omHo CAenaTb B~BOA, 4TO npeAnaraeM~~ MeTQA 
KOHI..IeHTp~pOBaHHfl P3~ OKameTC.fi none3H~M npi-1 aHanH3e o6pa3l.IOB ~~A 
1-1 MHHepanos Ha COAepmaH~e naHTaH~AOB. 

BbiBOAbl 

1. HccneAoBaHo noBeAeH~e MHKPOKOnH4eCTB P33 so BTOP~AHO-a3oT
HOKHcnwx paCTBOpaX TaHTana 1-1 HeKOTOp~X APYrHX 3neMeHTOB B np~
cyTCTBI-1~ MenKOAHCnepCHWX HepaCTBOpHM~X Bell\eCTB /HOH006MeHH~X 
CMon, 1..1enn10no3bl, aKT~BHPOBaHHoro yrnR H rpa¢HTa/. YcTaHoeneH6, 
4TO npi-1 A06aeneHJ.11-1 3Ti-1X Bell\eCTB B KOnH4eCTBe 0~4-0,8 Mr/Mn c~-
11\eCTBeHHO ysen~4~eaeTCR cTeneHb H3Bne4eHHR P33 1-13 pacTeopa. 
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Ta6nuu;a 4 

CpaBueuue pegynbTaToB auanu3a Kouu;euTpaTa norrapuTa 

Orrpeu;enHe- H3secT-
MbJe 
3JleMeHTbl 

~ Ln 2o3 

La 

Ce 

Pr 

Nd 

Sm 
--

% 

t[ 
(!) 

. 
E-o 
:;: 
t) 

0 
ti1 
E-o 

0 
-

HbJe 
u;aHHbJe 

33+35 

I, 0 

1,8 

0,17 

0,49 

0,03 

Orrpeu;enHe- H3BeCTHbie 
Hauu;euo MhJe u;auHbie * 

3J1eMeHTbl 

32,5~0,5 Eu 0,003 

I ,0 Gd 0,02 

I ,85~0,02 Tb 0,003 

0,18~0,01 Dy 0,005 

o,5o,::o,oi Er 0,0006 

0,038~0,002 ~ Tb-Lu -

' 
* ,[laHHble opHeHTHpOBO'lHbie, 

Hall:geuo 

0,0065~0,0005 

0,012~0,002 

0,040,::0,002 

2. Ha OCHOBe ~cnonb30BaHI-1fl KaTHOHHTa pa3pa6oTaHa MeTOAHKa 
ycKopeHHoro nony4eHHR paAHonpenapaToB naHTaHHAOB 1-13 TaHTanoso~ 
MHWeHJ-1, 

1. 
2 . 
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Ao KHM T!oHr H p;p . 12-82-852 
KOHIJ;eHTpHpOBaHHe H Bb!p;eneHHe MHKpOKOJIH'leCTB 
pep;K03 eMeJibHblX 3JieMeHTOB C HCIIOJlbSOBaHHeM HepaCTBOpHMblX 
KOJIJieKTOPOB 

Hccnep;oBaHo ITOBep;eHHe MHKpOKOJIH'l:eCTB JiaHTaHHp;OB BO ~TOpHp;

HblX paCTBopax TaHTaJia H HeKO:I'OPbiX p;pyrHX 3JieMeHTOB B IIPHCYTCT
BHH MeJIKOp;HCIIepcHb!X HepacTBOpHMbiX Bell\eCTB / HOHoo6MeHHbiX cMon, 
JJ;eJIJIIOJ103bl, aKTHBHpOBaHHOro yrmi, rpaqmTa/, Bb!ITOJIHHIOII\HX pOJib 
KOJIJieKTOpa. 0Tp;eJieHHe OCap;KOB OT paCTBOPOB ITPOHSBOp;HJIOCb 
~HJihTpoBaHHeM <repes rropHCTbiH Te~oH. YcTaHOBJI~Ho, <ITO IIPH p;o-

6aBJieHHH 3THX Bell\eCTB B KOJIH'l:eCTBe 0,4-0,8 Mr/MJI HSBJie<reHHe 
~90% JiaHTaHHp;OB IIpOHCXOp;HT ITpH HX KOHJJ;eHTpaJJ;HH,B 100-200 pas 
MeHomeH:, <reM rrpH Herrocpep;CTBeHHOM oc~p;eHHH ~TopHp;oB. Paspa6o
TaHa MeTOp;HKa yCKOpeHHOrO Bbip;eJieHHH pap;HOH30TOITOB JiaHTaHHp;OB 
H3 06Jiy<reHHO~O ITpOTOHaMH TaHTaJia, ITpHrOp;HaH p;JIH KOHJJ;eHTpHpOBa
HHH pep;KOSeMeJibHbiX 3JieMeHTOB IIpH aHaJIHSe IIpHpOp;HblX o6paSJJ;OB. 

Pa6oTa BJ;>IITOJIHeHa B J1a6opaTopHH Hp;epHbiX IIpo6neM OIDU1. 

npenpHHT 06beAHHeHHOf0 HHCTHTYTa RAePH~X HCCfleAOBaHHH, ay6Ha 1982 

Do Kim Chung et al. 12-82-852 
'Concentration and Isolation of Microamounts of Rare Earth 
Elements Using Insoluble Collectors 

Chemical behaviour of microamounts of lanthanides in wate1 
solutions of fluorides of tantalum and other elements in the 
presence of insoluble materials as collectors (ion exchangers, 
cellulose, charcoal, graphite) of high dispersity has been in
vestigated. Separation of precipitates has been carried out by 
filtration on a porous teflon. In the presence of 0.4-0.8 mg/ml 
of collectors, about 90% lanthanides could be isolated at 
their concentration of 100-200 times lower as compared with 
direct coprecipitation with fluorides. Express method for pre
paration of radioactive lanthanides from irradiated with high 
energy protons tantalum has been developed. This t~chnique 
could also be used for concentration of rare earth elements ~n 
analysing materials. · 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Prnprint of the Joint Institute for Nuclear Research. Dubna 1982 
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