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A H H 0 T a U H H 

B pa6oTe noKa3aHa B03MO * HOCTb 6hlCTporo pa3aeneHHH HeKOTOphlX paaHoaKTHBHhlX 

peaK03QMeDbHhlX 9DeMeH T OB 38 BpeMH MeHbWe OAHOA MHHYThl. 

V. Knob!okh, Ren de- hou 

ELECTROPHORETIC BEHAVICUR 0F :;OME cm~PLEX JONS I. 
Rapid Separation of Rare- Earth J sotopes by Paper Electrophoresis 

in the EDT A Media. 

Abstract 

New rapid electrophoretic method is described which allows to separate radioactive rare- earth elements 

during a time shorter than one minute. 
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ll 2 3 41 
KaK rroKa38HO B pa6oTax ' ' ' , pa3 J.leneH!1e penK03eMe!lbHhiX 3neMeH TOB MaTO.:I.OM 

3llBKTp0<1JOpB38 H8 6yMare MO~<BT 6b!Tb XOpOU111M, HO rrpOL10 !l /I(H T B!lbHOCTb 3 TIIX CllOCOOOB 

Ll !TSI HBKOTOp b! X UB!lBH, CBSI38HHblX C p83 !1BllBHI1BM KOpOTKO ,K 11BYW11X 1130TO!TOB BB!l!1K8. 

CKopocTb pa3neneHHSI, B rrepByio O'!epe .Q b, 38Bii CI1 T OT pa3HOii rronsH>I<HocTH liOHOB 11 

OT BBllli'lliHbl ll8LlBH!iSI !TOTBHUI18118. TaK K8K p83HOCTb !lOLlB!i,I< HOCTBH CB060LlHb!X liOHOB X11MI1-

'IBCKH llOXO)l<liX 3!lBMBHTOB HB 6b!B8BT 60!lbWOH, p83LlBllBHHB MO/I(HO YCllBWHO rrpOBOLlliTb !lliWb 

B cpene KOMTillBKC006pa30B8TBllBH. 

OnHHM H3 nonxonSiumx KOMrrneKcoo6pa3oBsTeneii nnSI 3!lBKTpoqJOpeTH'IBCKoro pa3neneH!1SI 

15 61 
p8LlK03BMBllbHblX 3!TBMBHTOB 118 6yM8f'B SIB!TSIB TCSI 3TH!lBHL1118MHHTBTpayKCYCH8SI KHC!l0T8 ' , KO-

j 7/ 
TopaS! rrpHMBHS!nacb paHee nnR pa3L1B !IBH I1SI BaH Sr B UHTHpyeMoil pa6oTe 6bino no-

ny<JeHo ypaBHBHHB LlllSI npH6llH3HTB!lbH OrO pBC'IBTa CBpBLlHHhl nepeXOLlHOH o6naCTH. 

pll b =I 0 

r ne 

K1
- KOHCTBHTa p aBHOBBC I1SI p ea KUHI1 

MeX (n- m- sb)-+abH + 

C- KOHUBHTp8UiiSI HOHOB H b."( m- , 

TaK KBK KOHCTaHTa paBHOBaCHSI peaKuHH K
1 

nnR penK03BMBllbHhlX 3neMeHTOB H 3THJIBHL1Ha-

MHHTBTpayKcycHoil KliCllOTbl 60JibW8SI, XOpOWBB p83LlB!lBHHB MO}KHO nony'IHTb TOJlbKO npH 60nb-

WHX KOHUBHTp8UHSIX BOLlOpOLlHb!X HOHOB, Ho B K11cnwx pacTBopax npOBOLlHMOCTb senHKB 38 

C'IBT 60!lbUJOH llO LlBH}KHOCTH BOLlOpOLlHb!X HOHOB H, CflBL10B8TBJ1bH0 0 3TH paCTBOpbl HB llpH

rOLlHbl Ll!TSI Ollb!TOB, rne HC!lO!lb3YBTCSI 60!lbUJOB ll8L1BHHB llOTBHlll18!l8, 

M bl !l0HI1311!TH KOHll B HTpaul1!0 CB060L1Hb!X HOHOB 3Tii!lBHL1H8MHHTBTpayKCYCHOi!. KHC!lOTbl 

I I Dp!i68BITBHH BM BCDOMOr8T B !lbHOrO HOH8 MBT8Jlll8 , y KOTOpOrO KOHCT8HT8 paB-

HOBBCI1SI C 3THJ1BH L1 H8MHHTeTpayCKYCHOH KHC!lOTOH 6nH3K8 K KOHCT8HT8M p83L1BflSIBMblX HOHOB. 

HaliflY'lWHB pe3yJibT8T bl Mbl nony'llillH, KOrL18 B K8'1BCTBB BC!lOMOr8TB!lbHOrO MBT8llll8 HC!lO!lb-

30B8llCSI paLlK03BMB!lbHbiH 3!TBMBHT, 

UnS! npH6!lH3HTBJlbHhlX p8C9BTOB ycnOB!iil p83Ll B llBHHSI p8LlK03BMBJlbHhlX 3!TBMBHTOB pac-

CMOTp!iM nsa 3llBMBHT8 Me 1 u Me 
2 

B npliCYTCTBHH H 2Y 2 - u scnoMoraTenbHOro MeTan-

na , npenrronaraiOTCSI CllBLlYIOWHB peaKUKH 11 KOHCT8HTbl paBHOBBCHSI 
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18 1 
H3 pa6 o T K OH C.'l eH a 11 coTpy .'lH iiK O B cne a ye T, LJT O ::t nH B e wec TBa, JH'IXO Ll H u..terocH B 

HeCK01lbKiiX cpOpMaX C p83HOH fl O!l Bli ;;< HOCTb iO , CYMM8pHyiO flO.'lBii /K HOCTb MO )KHO H8fli1C8Tb B 

Haw e M cnyqae I n nH Ue
1 

u -
1 

I B cnen y 10weM B Hne: 

'JMo [Me 1 l + uMe y [Me1 YJ 
. - '- -- -· - - _J - - ----

14 1 

[Mei ]•[AfeiY ] 

B np 11 c y TCTBiili li36b!TK 8 BCn OMOra T e 1JbHOrO MeT 8 1l1l8 KOHUeHTp81llHI C B050Ll H blX 110HO B KOMn

neK con 6pa30B B T e 1JH 6ya e T o npeaenHTbCH ypaB H eHlieM / 3/. 

l -13 ypaB HeJwfi 13 1, 14 1 cneQ y e T: 

/(1 
U Me [ Me 31 + u .if e 1 Y r{Jr [:.I e 3 Y l 
_ _ _! __ _ ___ - -- . 3 - - - -

rr 1 -
[J.fe 3 ] + ::_z_ [ ,Ue Yl Td 3 . 
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J1 ora pH ~)M H poBa HH eM nonyqa e M 
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- Pg K 1 + P~K 3 
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1Jn H ce penHH bl Kp11BOH 3BBHCHMOCTH u O T 1'g U_0 3 Y ] 
1 .u-er 3 -

p~ [M e3Y ] , Pg K:- Pg!( : 
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171 

H3 p a cqeTOB B H Ll HO, "'TO npu aneK T pocpope3e l s npucyTCTBHH B cnoMoraTenbHor o Me
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noc K01lbKY p B 3HHU8 M e)l< .'l y UM li UM , C OLlHOti CTOpOHbl, H U Mel' ,H UMe y 
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fg (Me :~Y] g rgK ~ - 't fgK! - 't fgl(! u;;;r 
3KCnepRMeHT8JlbH8H qacTb 

LlnH llOCTpOeHRH 9JleKTpocpopeTRqeCKRX KpRBbiX 38BHCHMOCTH llO!lBH>KHOCTH 

Ma [Me. Y_ ] Ce 144 Pt 144 • Mbi HCll0Jlb30B8JlH H30T0ilbl C .aoqepHHM 

OT 

H 

191 

norapHcp-
112 + 1U 

Eu 
[ Me 3 ] 

3neKTp0JlHT 6bW npHrOTOBneH H3 0,1 M p8CTBOpa !lBYH8TpHeBOA COilH 9THileH.OH8MHHTeTpa-

yKCYCHOA KHCilOTbl IXenaTOH III Lachema np I. 

Bo ecex 9THX onbiTax Rcxo.aHhiH pacTB op KOMnneKcoo6pa3yiOwero p e areHTa 6hiJl paa6ae-

neH .ao 0,008M. B · KaqecTBe ecnoMoraTenbHbiX M eTannoe Hc nonb3 0BanRCb pacTBOpbi 

(LaCl, Pt(NO) , Ce(NO ))B KOHUeHTpauHHX 0,1 M. On bi T bi npoeo.aRm>~cb Ha npR5ope, 
3 3 3 3 3 

CXeMaTRqec KR R305pa >K eHHOM H8 pRCYHKe 2. na.aeHHe noTeHUI18Jl8 - 120 BICM. no.aBH>KHOCTb 

ROHOB pacqRT8H8 no 

OT eg ~~.t!J !l JlH 
[Me ] 

rpacpRK8 BHllHO, qTO 

cpop MynaM K yHKenSI R TRcc enHH. 3 a BRCRMOCTb no.aBH /K HOCTH aneMeHTOB 

La Ce Pt H306pa >I<eHa Ha rpa¢HKe l I a,6,c I . 

cep e.aHH8 KpRBhlX - B K8TO!lHOA o5naCTH, 

6 hicTpoe pa3.aeneHR e p e.aKo3eMenbHbiX aneMeHTOB 

3TR pe3yilbT il Tb! 6biil11 11Cn0Jlb30B8Hbl !l JlH Bbi60p8 yCJlOBRA, npRrO!lHb!X !lJlH 6biCTpOrO 

pa3 .aeneHHH HeKOTOpb!X H30TOnOB pe.aK03eMenbHb!X 9JleMeHTOB, 
1$4 

3 C 
144 

Ha pHc. noKa3aHO paa.a eneHHe e , Pr 144 Pml47 EJ 52 
+ e pacTeope 0,0025M 

XenaToHa III 11 0,0037M Ce • n a.aeHHe noTeHunana - 250 e lcM, Bp eM H Ollb!T8 - · 18QceK 

Ha pHc. 4 a noKa3aHO Bhi.aeneHI>~e .aoqepHero 
134 

134 
La I = 6,5 Ml R3 CMeCR H30-

TOUOB Ue?HH, co.aep>I<8LUI!X MaTepHHCKHA r::e B napanneilbHOM onbiTe 6bJna p a 3.aeneHa 
144 

Pr 14el . P a3.aene HHe npoee.aeHo B 0,001M pacTBope XenaToHaiii 3H8KOM8Sl CM eCb 
144 

Ce , 

H 0,005M a30THOKHcnoro uepR H. BpeMH pa3.aeneHHH - 180 c e K. 
+ 1$4 

PHcyHo K 5 ;: oKa3bJ!3aeT pa3.aeneHHe cMeCH C 144 e 1 Pr 
144 

1 Eu 1.5
2 

38 epeMH 45 ceK. 

3neKTpomn: 0,0004 3M no XenaT OHY III H 0 10013M - no COJlSIHOKHCJlOMY Jl8HT8Hy. na .ae HHe 

noT eHuHana-450 e l cM. CnnowHaH KpRBaH· noK83biBaeT peaynbT8Tbi H3MepeHHSI aKTHBHOCTH no

noc KH qepe3 6 MHH . nocn e Haqana pa3aene HHH, nyHKTRpH8H KpHB8H nOK83hlB8eT H3MepeHHe 

cnycTH 2 qaca noc ne onbi Ta. B o6oRX cnyqa Hx npo.aon ,I< 11TenbHOCTb 113MepeHHH cocTaB nHna 

4 MHHYTb!, 

144 144 152 + 154 
Eu 38 epeMSI 25 ceK, PHcyHOK 6 nOK83hlBaeT pa3.aeneHHe Ce Pr 

na.aeHI!e llOT eHUI1 ·1 ll8 800 BICM, P a cTeop 0,0005 M no XenaToHy III 11 0,0015M - no 

830THOKI!C ilOMY uepHIO . 

3 a K n 10 q e H H e 

l, noK838 H8 B03MO ii< HOCTb pa3ae neHRH 3ileKTpo cj:lo pe30M H8 6yMare pe.OK03eMeilbHbiX 

9neMeHTOB B np11CYTCTBIII! BC!lOMOraTeJlbH OrO ~ 1 eT 8Jl il8. 



2. noK838Hbl p e3y1lbT8 T bl 6biCTpOrO p83D.8 J18HIHI H8KOTOpb!X Jl e rKHX peD. K038M 81lb HblX 

91l8M8HTOB H B 03MO)KHOCTb HCIIOJ1b30BaHHI1 9TOrO MeTo.aa .0.1111 HCC1l8Ll.OBaHHI1 KOpOTKO/KHBy

l.llK X !.l0'-18pH!iX K30TOIIOB. 

B 38K1l~4B HI18 C'-IHTa eM CDOliM .aonrOM Bhlp83HTb 6na ro.aa pHOCTb A . K . naapyXHHO~ 38 

ne i! HbH? coBeTbi, a TBK i l<e A.VJ. KnHMOBCKO~ sa noMOWb B 9KcrrepHM eHTBJ1bHO~ pa6oTe. 
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