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A H H 0 T a U H H 

E brna Hccne.nosaHa xpoMaTorpacj:m 'leCKaH 9KCTpaKuHH TH>KenbiX aKTHHH.!:lOB MeH.nenesHH 
2H 266 H2 246 

( Md ) , cpepMHH ,( Fm , Fm ) H KanH¢opHHH ( Cf ) TpH-H-6yTHn¢oc¢aTOM ( TE<t:>) H3 

BO.!:lHbiX paCTB·opOB 11,9-14 ,5 M 830THOlt KHC1!0Tbl H 12,3 M conHHolt KHcnoTbi. 

nony'leHHbie K09cPcPHUHeHTbi pacnpe.neneHHH pacnonararoTCS! s cne.nyroweM nopS!.nKe: 

D HN03 

Cl 

HN03 HN03 HN03 HNO j 
< D <D < D «D 

DHCI 

Cl 

Fm - Eu Md Gd 

< DHCt 
Tb 

HCI HCI 
< D < D 

Fm Md 

HCI 
_:; Dy 

Kos¢¢HuHeHTbl pa3.neneHHSI s CHCTeMe TE<t:>- HCI BbJIUe
1 

'!eM s CHCTeMe TE<t:>- llNO 
3 

EXTRACTION OF FERMIUM AND MENDELEVIUM 

/ TBP- HN0 3 AND TBP- HCI SYSTEMS/ 

SUMMARY 

The chromatographic extlaction of the heaviest actinides: mendelevium /Md 216
/, fermium / Fm 266 and Fm 262 I and 

246 HNO 
califomlum I Cf / with tJI- n- butylphosphate / TBP I from aqueous aolutions of nitric acid / 11, 9 M < C 3< 14, 5 M! 

'&lid hydrochloric acid /CHCI,.. 12,3M /has been investigated. 

The obtained distribution ratios may be regarded in following series: 

DHNO, 

Cl 
< D HN03 

Ftn 

< D HN03 
Eu 

< D HN03 << D HN03 

Md Gd 

D HCI < D HCI 
Cl Tb 

HCI 
< D 

Fm 
< D HCI 

Md 

,5. D HCI 
y 

The separation factors for TBP- JICt system are higher than for TBP - HNC 3 system . 
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XHMIHl Tp8HCK8m!cpOpHHeBbiX aneMe HTOB, B TOM 'IHCne 8KCTp8KUHSI, fiOK8 Mano H3y'I ~Ha • 

.llnSI Hccn e a o saHH SI aKcTpaKUHH Cf , Es 
Ill 

H8Sl H Ll HcpeHHn-cpoc cpo p H8 SI KI!CnOTbl 

H Fm 

3KCne pHMe HThl, B KOT Op hlX HCCn e aosanHCb LlO H8CTOS! W ero speMeHH XHMH'IeCKHe CBOltCTB8 

MeHa e n e BHSI, OrpaHH'IHB8nHCb, rnaB H bi M o 6pa3 0M, HCCn e aosaHHeM ero HOH006MeHHblX CBOltCTB ..H8 

/ 2 3 4 51 
8HHOHHTe HnH K8THOHHTe ' ' ' • 

Y'IHTbiB8SI, 'ITO eLlHHC TBe HH Oe CT86HnbHOe COCTOSIHHe .M e Hae neBHSI - 8TO Tpexs·aneHTHOe, -

M O)I{ HO npeanonaraTb, 'ITO noKa K OnH'Ie cTsa aToro aneMeHTa, nonyqaeMbie a OLlHOM onbiTe, He 

6yLlyT npe B bi W 8Tb TbiCSI'IH 8 T OMOB, 8 nepHOLl )I{H3HH nonyqaeMOrO H30T0fi8 6yaeT nopS!Ll K 8 qa

COB , HCCn e LlOB8HH e XH M H'I e CKHX CBOltCTB MeHaeneBHSI 6yLleT, sepOSlTHO, B03M0)1{HO TOnbKO B 

)l{lfLlKOlt Cpe ae. Y1CX OLlSI H3 He 06XOLlHMOCTH KOHUeHTp!ipOB8HHSI HCCneayeMbiX KOnH'IeCTB MeHae

neBHSl B MHHHM8nbHOM 06 'beMe, MO)I{HO fiOK83 8Tb, 'ITO ny'IWHM MeTOLlOM 3KCnepHMeHT8 SIBnSieT- · 

161 
CSI XpOM8TOrpacpH'Ie CK H A MeTOLl 

8 H8CTOS!Welt pa6oTe anepBble HCcneayJOTCSI 8KCTp8KUHOHHbJe CBOltCTB8 cpepMHSI H MeHaene

BHSI MeTOLlOM pacnpe a e nHTeni>HoA xpoMaTorpacpHH B CHCTeMe T6ct>- HNO :J H T6ct>- llCI pa3pa

/7/ 
6oT8HHbiM anSI naHTaHHLlOB CeKepcKHM • 3KcTpaKUHSI naHT8HHLlOB a npHaeaeHHbiX CHCTeMax 

y)l{e xopowo H3y'leHa (HanpHMep, 7,8). npeacTaanSieT HHTepec aononHHTb 3TH pa6oTbi aaHHbiMH 

/9/ 
8KCTp8KUHOHHblX CBOltCTB C8M biX TSI)I{ e nbiX 8KTHHHLlOB 

.llnS! COfiOCTSBneHHSl H8WHX pe3ynbT8TOB C paHee nony'leHHbiMH Ll8HHblMH CT8TH'IeCKOA 

/8/ 
3KCTpaKUHH OLlHOape MeHHO c Fm H Md H3y'lancSI H KanHcpopHHA. 

CHHTe3 H3Y'IaeMbiX TSI)I{enbiX aKTHHHLlOB 

h\ e H Ll e n e a H A 

151 
B HaweA na6opaTopHH MeHaeneaHA nonyqancSI a pe3ynbTaTe cneay~qweA peaKUHH 

U 238 (Ne 22 ' p3n ) Md 266 

.N 22) 
J..10Hbl HeOHa-22 ( 70% e YCKOpS!nHCb .00 8 HeprHH - 140 ~38 H8 300 CM UHKnOTpOHe 

na6opaTOpHH SILlepHbiX peaKUHA npH TOKe OT 0,2 LlO 50 MK8. C uenb!O yaenH'IeHHSl noaepXHOCTH 

1101 
MHW e HH H yMelibW e HHSI TennOBOlt H8rpy3KH npHMeHSin8Cb H8KnOHH8SI MHWeltb C BHyTpeHHHM 

BOLlSIHblM OXn8)1{LleHHeM. 06nyqanaCb OKHCb ypaHa U :J 01 B BHLle TOHKOrO enOS! H8 H8KnOHHOlt 

M HWeHH. 

22 
npH HHM8SI, 'ITO LlnSI HOHOB "Ne M8KCHMYM Ce'leHHSI o6pa3 OB8HHSI MeHaeneBHSI paBHsteTCSI 

2 10
-33 2 I lll 6 

X CM , KOnH'IeCTBO . ATOMOB, nonyqaeMbiX B OLlHOM 0 nyqeHHH, npOLlOn)I{HTenbHOCTb!O B 

HeCKOnbKO '18COB, paBHSieTCSI COTHSIM 8TOMOB. 

KonH'IeCTBO M eHae neBHSI, 3aperHcTpHpoaaHHoe B oTaenbHbiX onbiTax, aoxoaHno .ao 80 aTo

MOB. Y'IHTbiB8SI pacnaa MeHaeneBHSI C MOMeHT8 OKOH'I8HHSI o6nyqeHHSI LlO H8'1ana perHCTp8UHH, a 

T8K)I{e fiOTepH B noaroTOBHTenbHblX onepaUHSIX, MO)I{HO C'IHT8Tb, 'ITO M8KCHM8nbHOe KOnH'IeCTBO 

M e HaeneBHSI B MHWeHH B KOHUe o6ny'leHHSI p8BHSinOCb 200-250 8TOM8Mo 
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<PepM H l! 

8 H8CTOfllUHX On b!T8X M hl pa60T8nl! C ilBy MH H30TOn8MH cp e pMHH, n o nyq ae Mbl X C OI"'fl8CHO 

15 10/ 
c ne.ny lOLU HX p eaKUH H ' 

U 23B N 22 , d 246 33 •F 146 
( e , p 3n)"l ... m 

9 0 MH H 

U
238

(Ne 22 ,a4n)Fmu 2
, 

K o nr1q e cTo o Fm 
24 2

, n ony qaeMor o a HBW H X on brrax, cocTa BnHn o Hec K o nbKO co T e H T bi.CSI'i aToM OB. 

256 
K o n H'!eC TB O Fm 6hrn o HeC K OflbKO coTe H aTo M o B . 8 K8)!{fl0M H 3 o nbrTOB p e rHcTpH p o a t.nocb no 

8 0 8 T OM OB Frr. 256 
• 

KanHcpopHHl!: . 

KanHcpopHHit 6hrn nonyqeH a pe3ynbTaTe .nayx ocHOBHbiX p e aKuHl!: 

u238 (016 I a 4n ) Cf 246 

UH
8 

(C
12

, 4n) Cf
246 

06ny'D?HHe HOH8MH KHCnopo.na npOHCXO.illiflO H8 300 CM UHKflOTpOHe, 8 o6nyqeHHe l1 0 H8MH 

yrnepo .na - H8 150 CM UHKflOTpOHe Hawel! na6opaTOpHH, 

KonH'!BCTBO K8flHcp0pHHH B O.ilHOM OllhlTe .ilOXO.ilHflO .no 10000 anbcpa-pacna.noB B MHHyTy 

7 246 ) 
('!TO COOTB e TCTBy e T n o ny'ieHHlO • 10 H.nep Cf • 

Pa.nHoMeTpH'!eCKHe H3MepeHHH 

246 2$6 
J\'\ e H.n e n eaHl!: ( Md 33 , ... Fm J H3 M e pHncH nyTeM perHC TpauHH OCKOnKOB .n e neHHH 

256 
no q e pH e ro npo.nyKTa Frr. , cnoHT8 HHO .nenH w erocH c n e pHo.n o M n o nypacna.na 160 MHHyT. 

LlnH perHCTp8UHH OCKOflKOB .n e neHHH 6b!fll1 npH M eHe H b l .ilB8 M e TO.na. 

1. nonynpoao.nHHKOBhil! Si - Au .neTe KTop c perHcTplipyrowe l! y cTan o aK o ll, no paHee ony6-

/ Ill ,..... ,, 
flHKOB8H Hb!M CXeMBM , '+'OH JCT8HOBKH .fl8)!{ e B npH CJ T C TBHii C liflbHb!X anbcpa-H3flJ'i8Tenelt B 

T e 'ieHHe 12-15 '!8COB OCT8B8flCH H8 HyneBOM ypo aHe, 3cpcp e KTiiBHOCTb C'ieTa OKOflO 90%, 

/12/ 
2. ¢OTOI'pacpa'ieCK8H 3MYflbCHH CO CTieUH8flbHOit MeTO.illiKOlt npOHBneHHH , 3cpcpeKTHBHOCT)o 

C'ieTa OKono 80%. <PoH 3MynbCHH .nnH ocKon KO B .neneHHH paseH HynlO. 06ny'ieHae npoacxo.nano 

2$6 
nyTeM npHMOI'O KOHT8KT8 no.nnO)!{Kii C ynape HHb!M paCTBOpOM Fm , C 3 MY!!bCHelt B Te'ieHae 12 qac. 

CyweCTBeHHb!M cpaKTOpOM B .naHHOit MeTO.ilHKe C'ieTa HBnHe TC H Bbr6op no.nnO)!{KH. npaMeHe· 

Hlie CliflbHO C M8'iliB8lOWHXCH M8TepH8!!0B ysenH'iHB8eT cne.n KannH, a, cne.nosaTenbHO, 1i none 

npOCMOTpa. 3TO 38 Me.nnHeT nOHCKH TpeKOB OCK OflKOB .neneHHH n o n MHKpOCKOnOM. LlnH yMeHb

weHHH cne.na Kanna .ilO HeCKOflbKHX KB8.D.p8TI1b! X MHflflHMeTpOB 6hin8 npHMeHeHa TecpnOHOB8H 

n o .nno)!{Ka. 

<PepMHit peracTpaposancg no OCKOnKaM cnoHTa~Horo n e neHHH Fm 146
( cor nacHo BbiL!le yKa-

242 
3 8HHOI! MeTo.naKe) H no Fm ( Ea "" 7,04 Mas, T 

112 
= 27 'iacoa) rryTeM li3Me peHHH anbcpa-

8KTHBHOCTH npH nOMOLUii liOHH38UHOHH Olt K8Mepbl, COIIpS!)!{eHHOl! C 100-K8H8!!bHb!M 8H8!!H38TOpOM 

THna Avt-100. 8 Ka'iecTse 3TanoHa aHeprHa anbcpa-'iaCTI!Ll rrpHMeHHnacb: 

4 

Ka 

K838HH bl 

01 
/5/ 

Te 

8 

MbiB8H V. 

Te c cp 

neHHH 

F 

1 

o6hr'!H 

li3BO.ill 

HNO 

Me TOLl 

.ilHCTil 

2KCTJ; 

cpo611 

TE<P 

KOB 

CbllU 

KO!! C 

H!!H 

CKC 

.nnSI 



Ol"'nBCHO 

:SI'! 8TOMOB, 

BbnOCb ao 

HOH8M I1 

MH HyTy 

a ene HHSI 

4HHy T, 

aHee ony6-
,, 

tTenel! B 

.. 
•eKTliBHOC TI,o 

•11CXOalin O 

me 12 qac . 

11 non e 

i0B8SI 

13 8TOpOM 

' 

= 5,65 M as) Cm 343 (6,18 M aa ). 

Kamf<i:JopHHJ!-24 6 ( Ea = 6,75 M as, T y
2 

K838HHbiM anb<i:Ja- cne KTpoMe TpOM, 

= 35,7 'l8C) T8K)K e pei"HCTp!ipOB8nCSI BbHlle y · .-

Te 

M e TOAHKa a KCTpaKgHOHHbiX HccneAOB8HHA 

B biaen e aHe ¢paKuHA H 3 yqaeM biX 8KTHHHaoe 

06nyqeHH8SI B UHKnOTpOHe MHWeH b o6 pa68Tb!B8n8Cb COI"n8CHO Me TOaHKe, OllHC8HHO.it B pa6ci

/ 5/ 

B pe3ynbTaTe pa3ae n eH HSI aa x p oMaTorpa<i:JHqec Kol! KonoaKe co c Mono.it AayaKc-50x12 (Bbi

MbiB8HHe n p oBOAHn oc b naKT8TOM 8MMOHHS!) n onyqea bJ c n eayrowHe cppaKUHH: <i:JpaKUHSI Md · .( BMec-

Te C <i:J paKUHeJ! CO OTBeTCTBYJOWHX naHT8HHAOB, T. e . Ho If y 

n eHH SI ypaaa), cppaKUHSI Fm ( BMecTe c Y ) H ¢ paKUHSI Cf 

, S! BnSIJO WHXCSI npOAJKTSMH Ae

(BMeCTe c Tb ). 

P e areHT bJ 

06bl'lHblM CllOC060M H aHCTHnnHpOB8H B B8KyyMe. n e p e A OUblTOM aanbHeAWHX O'lf!CTOK He npo

lf3BOaHnOCb1 KpoMe MHOI"OKp8THOJ! npOMbl&KH BOAOl!: H COOTBe TCTBJIOWel!: KpenKOl!: KHCnOTOA 

HN0 3 HnH IICl ) • 

CHnHKarenb, npHMeHSi eM bJA KaK HOCI1-1'enb TEet>, 6bih n oAI"OToenea H I"HApo¢o6H3Hpoeaa no 

171 
MeToaHKe, llpHBeae HHOA ·a pa6 oTe 

A30TH8SI H COnSIH8SI KHCnOTbl, npHMeHSieMbie K8K paCTBOp HTen H If an JO eHTbl, O'IHW8nf!Cb nyTeM 

aHCTHnnSIUHH, 

Vl30TOllbi Cs 
131

, E 
U:l+ 154 

u ' 

S KCTp8K~f!OHHO J! KOnOHKH. 

MeToaHKa 

Tm110, Tb 160 A 
3 41 

m ' 

8 CTeKnSIHHJIO KOn OHKJ aHaMeTpOM "' 2 MM H AnHHOJ! 

Cm
342 

npHMeHSinHcb anSI KanH6poBKH 

14 0 MM BBeae HO 160 Ml" I"HApO-

cpo6H3Hpoeaaaoro cunHKarenSI • .[lnuaa cnoSI cunHKarenSI 90 MM. Ha a ToT enol! aaaocunocb 125MKn 

TEet>. 3aTeM' KonoHKa TWaTenbHo npoMbiBana cb aucTunnup oeaaaol! a oaol! anSI yAaneHHSI ny3blpb

KOB ao3ayxa, a noToM c e> oTeeTCTBYJOille l! KpenKoA KHcn oToll ( IINO 
3 

unH HCl ) AO nonaoro aa

Cbi illeHHSI Tpu-a-6yTun¢oc¢aTa, 

Ka)KaaSI Kon oHKa Kanu6poeanacb npH noM olllH ue3HSI, KBK noKa3aTenSI ceo6oAHoro o6'beMa 

KOnOHKH H eBpOllHSI .(AnSI CBSI3H OTHOCHTenbHbiX pe 3yn bT8TOB a KCTp8KUHH 113 p8CTBOpOB JfNQ 3 ) 

HnH TynHSI ( .p.nSI pacTaopoe HCl ) • 

KonoHKa pa6oTana npH Ko~• HaTHo l! TeMnepaType. 

Ceo6oaHbll! 06'beM KonOHKH COCT8BnSin OT 15 AO 21 K8llnH ( o6'beM K8llnH OKono 30 MKn). 

CKopoCTb anJOUHH 6 bma 4 KannH B MHHYTY AnSI paCTBopoB aa oTHol! KHcnoT!:.I H 2 KannH • B MHHYTY 

a nn COnSIHOl! KHCnOThl, 

Ha a KCTpaKuHoHHbiX KonoaKax HccneAoeanHcb oTAenbHo ¢ paK.uHH Fm H Md , nonyqaeMbie 
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C HOH006M8HH On KOllOHKH C O CMOllo n nayaKc-50. 3 T H ¢ p B KUHH 6 Wl1H n pena apH T 8 ll bH O n e p es ene

)ib l 11 3 ll BKTBTHOr'O p8CTBO p a B H11TpBTHbl~ 3-x K p B T H blM B b l JlBpHBBH IWM C ~penKOH 830 T H 011 KliCllO-

T Oil . 

P e3y nbT B Tbi nnH cHcTeMb! J o ct> - HNO L--

KanH ¢op H !1/! 

Kan11 ¢ opH11H 11 a lt H W T 8HH 11H HB llHIOT CH c aMhiM H n DKBJlbl!vlH Tpam~ypaHobhiMH 3neM e H TBM I1 , 

" /81 
n n H KO T Op hl X H3yqeH W 3 KC TpBKU11 0 HH We C B OHC T B B B HCC llenyeM OH C HCTBMP 

8a11n y 60Jl bWOH acp¢ e K T I1BH OC T H C H HTB3 8 KBllH ~Op H Hil-246 HB llliK!lOTpOH€.' npH o6Ji y 'ieHH11 

TSDK8llbiMH HOHBMH, 11 Tpyn HOC T e lf CHH T 838 n o n x onH wero 113 0TOfl 8 3 H H LUT8i!HHII , B KB'ieCTB B KBJI H-

6 pHpy10 W e ro BKTHHHnHOr O 3Jl8M8HTB 6b!J1 11p11 H H T K8JlH¢op H 11 J1 , 

P e3yllbTB T hl B KCTpBKUliH KBllH¢0pHHH HB K Oll OH K B H 3 p 8CTBOp8 830 T HO H K11 C l10T hl TI OK838 H hl H8 

p HC , 1. K o n11qe cTBO KB1111¢o pH11H B OLl H O Jt KBI1118 C OC T BBllSill O "' }000 paCri8J:l OB B MHHy Ty, 

3KCTp8KUHH KB11H¢0HHH 6wna 113yq e H 8 B npe n e nax K OHll8 H T p B U 11H 8 3 0 T HO J1 K HC JIOThl C } 2 ,4 

no 14,5 M. 8 bi6op HH)!( Hero npe nena o6ycn o a n e a T e M , q T o n nH 6 o n e e HH 3Knx K OHU e HTpaulill. 

HNOS B8J1 H qi1HB K03¢¢HUH B HT8 p acnpe n e n e H111l Me)!(ny Opr' BH11 '{8 CK On ¢ a30 il. 11 BOLlH b! M pBC TBO-

pOM 8 3 0THO H KHCll OTbl nnsl KBJll1 ¢0p H 11H M B HbW B e n HHI1Ubl. 

TaKo l% p e 3yn b T B T a e naa a n B 03M O)!( H OC TI1 pa6oT B Tb ua 3 KCTpa·K un o aaon KOJIOH K e , B B11LlY T o 

ro , qTO 8Jl8 M 8 H T C MBllb!M K o a¢¢11UI1 8 HTOM p a c npe nel! 8 H 11 H B b! T 8 K8l! H 8 LlBJl 8 K O OT n e pB Or'O CB060Ll

HOr' O o6b e Ma . B e pxHHH n p e n e n 6 b il! o6yc n oan e a u ec T a6 Hn bHOC T b !O KOllOH K R 11 3 - 3 a n oB b iWBHIHI B 3 B -

11 M a o ii p a c Ta o pH MocTH TEet:> H HNO 
3 

• 

ll pH Mep TBKor o HaneH RH nnst Kam1¢opau st H 14 ,1 M - UN0
3

yK a 3 aH Ha p11 c. 1, a nst Me Haen e

BH il II 14 ,3 M - !IN0
3 

HB p H C . 4, r ae ilOC ll e H 8CKO!lbKI1X 3 KC Tp8KUU H C B06 0 D.Hh lii OO 'b 8 M KOllOH K ii 

11 3M8 1Hil1Cil, H O B3BHMH08 p 8CilOJ1 0 )!( 8 HU e 3 T H X 3JI B Me JIT OB OC T B BBJIOCb 6 e3 H 3 M 8 H B H111l . ,Lln ll B Cero 

H3yqaeM Or' O rrpenen a K OHU8 HTpBU H11 83 0 T H Oi!. K H C llOTbl ( 1 2 , 4 - l 4,5M) OTHOLU e HI1 8 K03¢¢11 UH 8 HTOB 

p ac npe n e n e H H il C£ H Eu 6 b!JIB c n e n y !O W H M : 

DHN03 
Cl - ::---rtwr:rD 3 
E u 

0,95 + 0,05 

181 
3TH naHHbie noCTBTOqHO XOpOWO COBIIBLl BIOT C nBHHb!MH D8CTB 11 r e c ¢op n a , y KO T Op blX 

D HN03 "' 

Cf 

DHNO' 

Eu 

Ha p11c. 2 rrpuaeneHbi pe3ynbTBTbi 3 KC TpBKUHH KBmi¢o p H!IIl a e .nR HHu ax .c a o6on n o r o o6beM& 

B KCTpBKUH OHHOi!. KOJlOHKH, KBK ¢YHKUJo!H KOHU8HTpBUHfi B30THOi!. KJo!Cn OT Ll . Ha 3 T OM )1( 8 p RCYHK8 n o

K 8 38H h l p e 3ynSTBTb l XpOMBTOr'p8¢1{q8CK Oi!. 3 KCTpBKU 11H B BpOII1151, ilOlly q eHH bie B HBW li X Oil b !TBX. 

HNO HNO 
OnHoapeMe HHO yKB3 BHbi KpRBbie 3 8Bl1C!iM OC T 11 D ct 

3
11 D Eu ~ rr o n y q e.HHLr e M8TO.U OM C TBTH-

/8/ 
q ec Kol1 3KC TpBKUJo! H • TaKUM o6pa3 0M n o ny'IeHa C B H3 b M B)Kny npuaen e HH biMH p e 3 y llbTBTBMH. 

ct:>epM!Ilt 

Y!CXOLlll 11 3 3BB H C 11M OCTJo! K <ia¢¢HUJo! 8 HTB p ac rrpe ael1 8 Hli!ll e BpOIII151 OT K O.HU8HTpBU111I B30 T H OH 

6 

COC T I 

fiNO 

BO E 

M 8H. 

a K l 

-H 3 J 

M8 H 

ecn 

B OI 

llbl 

oqc 

¢ c 

c 
orr 

K O 

M< 



10 rrepese.ae-

OTHOJ'j Kl1CJJO-

l10K838Hbl Ha 

yTy, 

bl c 12,4 

1Tp8UHJI 

, rM pacTao-

BBHLly To-

180!"'0 CB06o.a-

W9HHS! 838 -

IH MeH.aene-

KOJJOHKH 

lnsr scei'O 

) liUHeHTOB 

Y KOTOpb! X 

1CyHKe no-

' Tax . 

'8T8Ml{, 

KHCJJOTbl, YK838HHOJ! Ha pHC, 2, MO)KHO YBH3 8Tb pe3yJJbT8Tbl XpOM8TOI"pacpH'IeC KOi! 3KCTpaKUHH 

cpepMHH C p93YJJbTaT8MH 3KCTpaKUHH eBpOni1H, 

Plic, 3 npe.acTaBnHeT p e3yJJbTaT&I xpoMaTorpacpH'lecKolt 3KCTpauHI1 cpepMHH 11 . eapomu1, 

I 

MaKC11MaJJbHOe KOJJH'leCTBO Fm 262 
B OLlHOi! Kanne 3JJI09HTa 113 3KCTpaKUHOHHOit KOIIOHKH 

COCTaBJJHJJ O "' 30 a -pac na.a o a B MI1HyTy , J.1 3 3THX .aaHHbiX BbiTeKaeT, 'iTO LlJJSI 12,4 - 14,3 M 

1IN0
3 

1 ± 0,05 

Me H.a ene BHlt 

OueHKa K03cpcpl1u11eHTOB pacnpe.aeneHHH ansr Mea.aeneBHSI npoae.aeaa no o6naCTJ:I, r.ae 

a -cqeT Fm 262 
He nepeKpbiaaeTCSI co cqeToM Fm 266 

Pe.3yJJbT8Tbi xpoMaTorpacp11'1ecKolt 3KCTpaui1H MeH.aeneBH H npHBOLlHTCH Ha pHC, 4. KonH'I9C"J

ao 8TOMOB MeH,ae/leBHSI B OLlHOlt Kanne 3/l!OeHT8 H3 3KCTpaKUHOHHOlt KOIIOHKH LlOXOLlHIIO LlO 10, 

CneayeT o6paTHTb BHHM8HHe Ha TO, 'ITO KpHBhle 3 JJ IOUH H C 3KCTpaKUHOHHOlt KOJJOHKH LlllH 

M eH.aeneaHH OTIIH'i810 TCSI npHcyTCTBHeM ae6onbworo "xaocTa " (pHc, 4-14,3 M H 12,3 M, pHc.5) 

a KpHB&re BhiM biB8HI1H 6eTa-H31IY'iaTenelt ( Cs , Eu Gd Tb Tm ) , a TaK)Ke anbcj:Ja 

-H31ly'laTeneit ( Am , Cm Cf H Fm 
262

) He HMeJOT TaKoro *xaocTa*. TaKolt ::~cpcpeKT .anSI 

M9HLl 9 119BHH Tpe6y e T LlOnOIIHHT9JlbHOI"O paCCMOTpeHHH, 

KaK BHLlHO H3 pHc. 4, .ansr npe.aena 11,9-14,5 M BN0 3 IIOIIY'I9HO 

1,2 ± 0,05 

eCIIH OT6pOCHTb BIIHHHHe "XBOCTa" HB p e3yJJbTaThl, 

Pe3YJJbT8Thi .anSI CI1CTeMbi TE<P- HCI 

E&rna TaK)Ke HCcne.aoaaHa xpoMaTorpacpH'leCKaSI 3KCTpaKUHSI TH)KeJJbiX aKTHHHLlOB H3 pacT-

aopoa consrHoit KHCJJOThi, 0TpHuaTenbHolt cTopoHolt CHCTeMbi TE<P- HCI HBJJsreTCH TO, 'ITO npe.ae-

llbl B03M0)KH0lt KOHU9HTpaUHH COJJHHOlt KHCIIOTbl B yCJJOBHHX 3KCTpaKUHH TH)KeJJhiX aKTHHHLlOB 

.llnsr 12M- HCI 
HCl 1131 / 

D 0,913 • 3To 3aTpy.aasreT npHMeHeHHe KanH-
ct 

nonyqaeTcsr 

cpopHHH 1 KaK T O'IKH Cp8BH9HHH, LlJJSI p e3yJJ bTaToB xpoMaTorpacpH'!ecKolt 3KCTpaKUHH Fm H Md 

C .apyrolt cT .op OHbi, ansr KOHueHTpauHH FICI Bhiwe, '19M 12,5 M, pa6oTa a ycnoBHSIX aawero 

OnbiTa 0'19Hb 3 8Tpy LlHHTeJJ bH8 BBHLlY CHilbH OI"O ra3Hp0B8HHSI TaKolt KHCJJOTbl ( nOSIBJJ9HH9 IIY3hlpb-

KOB a KOJJOHKe), a TaK)Ke cnHWKOM 6onbwoA a3aHMHoA pacTaopHMOCTH HCI H TE<P. 

Ha pHc. 5 npHae.aeHhi p e3yJJbTaTbi 3KCTpaKUHH KanHcpopHHSI, cpepMHSI H MeH.aeneBHSI npH no

MOWH TE<P H3 paCTBOpOB COJJHHOA KHCIIOThl OKOJJO 12,3 M, · 

7 



'"':.;. 

"· 

06Cv)KAeHHe peaynbTBTOB 

Ha pac. 6 co6paHbi peaynbTBThi Haw~~:x sKcnepaMeHTOB .z:tl!Sl STanoHHbiX sneM e HTOB, T.e. 

eaponHSl II K8l!llcj:JOpH115!, a TBK)Ke .z:ll!Sl 11 3 Y'I8eMblX TSj)Kel!biX BKTHHH.UOB, T.e. cjJepMHSl II MeH.z:tene

Bf!H, Via pacyHKB cne.uyeT, 'ITO B 113 Y'!Be M OM npen e ne KOHUeHTp8IU!II 830THOA Kf!Cl!OTbl norapHcj:JM 

KO S cj:Jcj:JRUHeHT8 pacnpe.z:teneHHSl, B 38BHCf!MOCTH OT KOHUeHTp8UHII, XOpOWO 81111pOKCIIM11pyeTC5! 11p51-

MOA. 

3KCTp8KUl!H . TH)Kel!blX BKTIIHII.z:tOB 113 pBCTBOpOB 8 3 0THOA Kf!Cll OTbl !!MeeT HeKOT Opbi e OC06eu- · 

l luCTYI : 38HI1CI!MOCJb K03cj:JcpHUI!eHTOB pacrrpe.z:t e neHIIS! OT 8TOMH0f'O '111Cl!8 .(ll!Sl TSl)K e l!blX l!8HT8-

HH.(l 08 (a 0 6l!ll.C TH K OHJ!eHTp8UIIA,Bb!We1 '!eM 11M) HMeeT Bll.z:t rrpH MOll C OTHOCHTel!bHO 60l!bWHM 

H8Kll OH OM K OC H Z (pH C. 7). Me poll HBKrtOHa KpHB OH MO )KeT Cl!y>KHT b KOScj:Jcj:JHU HeHT p83.z:t eneHH9 

MOU: 

qeHH 

1. p 

2. Jl 

3. 

4. 

5. r 

6. rv 

s = !!_~1 ~to 7. ~ 
D. 

B e rtH'IHH 8 K OT Op o r o .z:lll5! B b lWeyK838HHOl! KpHBOH rta HT8HH.z:tOB p8BHReTCSI 5 = .. 2 • 

Jl rtSI H 3 Y'!8e MOf' O npe.z:t e na KOHUeHTp B UHil 830THOi! KHCl!OTbl .(ll!SI TSI)Kel!b!X 8KTHHH,ll0J KOScp

cj:JHUHeHT p83.z:ten e HHSI HMeeT 3H8'!eHIIe S =2 .z:t!IS! 9.5 _:S Z ::;_ 97 II .z:tllll Tp8HC6epKnlleBbiX 98 < Z < 

101 3HB'IeHHe OKOrtO S "' 1, 15 ( pl(c . 7). 

Ha.z:tO OTMeTirTb, 'ITO llOXO~KHA XO.z:t KpiiBOA .z:tl! Sl SKCTp8KUIIII l!8HT8HH.z:tOB HMe e TCil .z:tl!ll 

5M !IN0
3 

171
• 

171 
38BII CIIMOCTb KOScj:Jcj:JHUHeHTOB pacnp e .z:t e ne HHil TS! )Ke:Jb! X l!8HT8HH.z:tOB .(lll'fi CHCTeMbl T6ctJ 

HCI 
JIC/ 110 OTHOW e HHIO K Tep6HIO, 11pHHf!M85! D Tb = 1 ( TBK H83biB8eM bJe Tep6HeBbie 'lf!Cl!8 ) 1 

npHBe.z:teHa H8 pHC . 8 . 3.z:teCb )Ke npHB e .z:t e Hbl H8WI! pe3yllbT8TbJ OTHOCHTel!bHO TSI)Kel!biX l!8HT8HH-

.(lOB H 8KTI'fHH.z:tOB. 

npH cpaaHeHHil p e 3yl!bT 8TOB SKC Tp8KUHII TSI)Kel! b iX 8KTHHH.z:tOB B Cf!CTeMe T6<P - RCI c 

CHCTeMoA T6<P - 1/NO 
3 

38MeqaeTc5! pSI.z:t oco6eHHOCTel!.: 

KoscjJcp rmH eH T bi cenapauHH paaHbi 

.z:tn5! 14 ,5M 

.z:tn5! 12,3M -

llN0
3 

TiC! 

DFm l DC! = "* 1,15 

D I D = 1,45 
Fm Ct 

DMd I DFm 

D I D 
Md Fm 

1,1 

1,4 • 

Cne.z:tOB8Tel!bHO, MO)KHO CK838Tb , 'ITO npH XpOM8TOrpacj:JH'!eCKOi!. SKCTp8KUIIH H3 paCTBOpOB 

COl!llHOJ;\ KHCl!OTbl, ceuap8UHS! TSl )Kel!blX BKTHHH.z:tOB 6y.z:teT l!J'!We, '!eM H3 paCTBOpOB 830THOA 

KHCl!OTbl, 

Ha SKCTpaKUHOHHOl!. KOl!OHKe TSl)Kel!bie aKTHHH.z:t bi ae.z:tyT ce6SI KBK aHanorH ttne.z:tyJOWIIX naH-

T8HH.z:tOB: 

B liNG 
3 

Eu H Gd 

B IICI 

Fm 

Fm 

S!Bl!lleTCSI 8H8l!Of'OM eBp011Hil, ,jfd HBXO.z:tHTCil Me)K.z:ty 

llBrrSieTcll aHanoroM Dy Md HBXO.z:tHTCSI Me)K.z:ty Ro H Dy . 

Via s Toro cne.uyeT, 'I TO rrp11 SKCTpaKUHH 113 pacTa o poa RN0
3 

aKTIIHH.z:tbi rrepe.z:tBHHYTbi Ha 

5 1103HUHi!., 8 113 paCTBOpOB JlC[ H8 2 n03H'UHH n o OTHOWeHIIIO K l!8HTB.HH.z:t8M, H'Me !OWH'M 8H8-

l!Of'H'IHJIO 110.z:t060l!O'IKY f srreKTpOHOB. 

ABTOphl rrpHHOCilT 6naro.z:tapHOCTb npocj:J. r.H. ctJnepoBy 38 nOCTOS!HHOe BHHMaHHe H .z:tHc

KYCCHIO pe3yl!bT8TOB, .H. Bapxony H 3. 6opKOBCKOA, B.n. n e pel!blf'HHy H A.C. THWHHOA 38 no-

8 

8. ( 

9 . 

10. 

11. 

12. 

13. 



l'OB , T. e, . 

H Men.aene-

bi norapacpM 

pyeTCR np 51-

lhie oco6eH- · 

'>IX nanTa

!0 6onbWHM 

l C.J K03cp

: 98 < z < 

eMhi T6c:tl 

'iHcna), 

JlB nTana-

RCl c 

TBOpOB 

l' nOt! 

.r.mx nan-

'hi na 

ana-

:rae-

la no-

MOUib B BbinOnHeHHH 3KCnepHMeHTOB, rpynnaM 9KCUnyaT8UHH UHKnoTpOHOB 38 npose.aeHHe o6ny

'ieHH.t!, .H. MaKynhcKoMy 3a mo6e3HO npe.aocTasneHHhilt canaKarenb • 
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