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Monoqu aa KRcnoTa mapoKo acnonb3y&TC R una paane neaaa TpaacnnyTouaes~x aneMea

Tos. 0IlH8l<O DO CHX DOp 6 btflH ODpe ueneHbl COCT8B R KOHCT8HTbi YCTOli'IHBOCTH fllli<T8TR~X 

KOMilfl9([[COB TOnhi<O IlnJI ·Am H ·Cm /l/ H He HM9fl0Ch HRI<8KHX Il8RHbiX no I<OMnnexco-

o6pa30B8RHJO Cf a Fm • Tart xatt 3TJI uaHR~e HMeroT 6 on&moe aua .. e uae una Bbt6 opa on-

THManhH b!X y cnosal! nns paa neneuaa Tpa acnnyTouuesb!x aneMe&Tos, TO s uacTosrm el! pa6oTe 

H3Y'IBn0Ch KOMfln9KC006p830B8RH9 Am Cm Cf 11 ·Fm OnbtTb! nposonsrnac& 

IlBYMR M9TOD8MH ! M9TOilOM 3KCTp 8KilHH R M9TOilOM IIORHOI'O 06Meua. 

B Kaqe cTse opraHB'I9CKoro peareaTa nnsr aKCTpaKnaa TpaucnnyTouaesb!x aneMeaToB 

npuMeusrnca TeuounTpa¢TopaneToR (TTA) s 6 euaone. CocTas a KOHCTBHTbl ycToli'IBBOCTH 

naKT8THb!X KOMflfl9KCOB Tp8RCnnyTOHH9B~X 3fl9M9 RTOB onpe uenstnRCh DO yp8BH9HH!0/
2•31 
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-ttoac!><PanaeuTb! pacnpeneneuasr TpaacnnyToulleBbtX ::meMeHTOB B OTCYTCTBRe 

R B npaCyTCTBHH KOMflfl9KC006pa30B8T9flH COOTB9TCTB9RHO, 

{3 n- !tORCT8HT8 YCTOli'IHBOCTR KOMnneKca M B 

[ B] - pasuosec uaa Kou neuTpanasr naKTaT- aoua. 

3aa .. eaue KOHCT S HTb! attcTpBKilRR onpe nensrnoch no ypasaeuaro: 
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Auano rR'IHOe ypaBH9RR9 DpHM9RHflOCh unsr Bb!'IRCneRRH KOHCT8HT yCTOli'IHBOCTH KOMnnettCOB 

Tp8RCDnyTOHH9Bb!X 3 n9M9RTOB M9TOilOM ROHHOI'O 06Meua
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rno ¢ 0 H ¢ - KO sQx!JRDR9BTbl pacrrpe nerr9RRII Tp8RC DnyTORR9Bb!X 3lT9M9HTOB B OTCYTCT-

BH 9 R B DpBCYTCTBHR KOMDlT9KC006p8 3 0 B 8T9nll. 3 &aqeRRII cf>o H ¢ o n penenHnRcb n o Bhl -

p8JK9BBJO: 

(A-A. 0 )•V 
¢ 

(4) 
A m .. 

rne A -RCXOJlH8>1 BKTRBHOCTb Tp8 HCDlTYTORR9Bb!X 3lT9M9HTO B , A•• - paaaoaecaa11 aK-

THBHOCTb Tp6HCDlTYTOHR9Bb!X 3lT9M9HTOB B BOJlHOil ljlaae, V - 06'beM BOAHOil rpa3b! ( Mn), 

m - B6B9CK6 CMOlTb! ( r). 

B npenaapeTerrbHb!X orrbrTax no coaMeCTHOil 3KCTpaKDHB Am R Pm Cm H Eu 

6b!lTR 0Dp9:l9IT9Bb! ODTHM8lTbHb!9 ycrrOBH>I llll>l o6p830BBHHlt B9i!Tp81lbHb!X KOMDlT9l<COB THUS 

MB
3

• B 3TRX ycnoBR>IX npoaonanacb coBMecTHalt 3KCTPBKDHR Am Cm Cf H Fm 

K 83 a -cneKTpa Opraa&qecKOil H BOAHOil <jlaa onpenenRrrHCb COOTB9TCTBYIOIDH9 KOsQx!JHIIH-

enThl pacnpeneneseH. Aaanoraqno npoaonHrrHCb 3KcnepnMeBTb! no HOBHOMY o6Meay. TaKaR 

ROCT8HOBK8 Ollb1T8 IT03BOnHna He TOnbKO onpenenHTb COCT8B H KOHCT8HThl yCTOA~HBOCTH qe-

Tb! p9X TpBHCDrryTOBH9Bb!X 3 IT9M9HTOB B OJlHOil C9pHH 3JCCD9pBM9HTOB, HO H ODp9A9ITHTb C 

Bb!COKOJl TQqHOCTbiO Cp6BHHT9ITbHO H960rrblllYJO p63HHDY B yCToilqHBOCTH KOMDlT9KCOBo 

3KCD9pHM9HT6ITbH6H qaCTb 

llrrn H3yqeHHH KOMDIT9KC006pa30BBHHH 6M9pHUHR, KIOpHH, KBITH<jlopHHH II <jlepMRH HCDOITb-

241 244 246 252 
aoaanHCb cnenyJOmRe H30TODbi: Am , Cm, Cf H Fm • Kana<jlopHBil-246 H 

¢epMHH-252 nonyqanHCb B p96KUHHX: 

238 18 252 

92 u ( !P , 4 n) 100 Fm 

238 18 250 246 
92 u ( gO , 6n 

) 100 
Fm ~ 98Cf 

a 

238 18 246 

92° ( 80 , a6n ) 98 Cf 

0 6nyqeaHe ypBHOBbiX MHlll9H9 il D p OBOJlBlTOC b H8 B HyTp9HH9 M ny'IXe UHKlTOTpoH8 Y-300 

OHHH cyMMapn biM TOKOM 100-150 Mxa qac. B b!Jleneaae H p anaoXHMHqecKaR oqa c TK a Cf 

H Fm rrpoaaaon nna cb n o M 9TOJlHK e , o rracaasoil B pa6o T e
151

• 

4 
AKTHBHOCTb aMepHDHH H K !OpBR B KO>K.llOM OllbiT9 COCT6 BlTHlT6 ~ 2.10 p8CD8JlOB / qac , 

Kana<jloaHR ~ 1500 pacnanoa/qac R <jlepMRR ~ 300 pacnanoa/qac. 

3KCD9p HM9HTbl DO 3 l<CTp8KDHH T p 6HCDlTYTOHB9BbiX 3lT9M9HTOB DpoBOJlRlTBCb C IT9JlYX>l!IBM 

o6pa aoM. 
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B KB8pneey~ npo6spxy BBOCHnOCb 0,10 Mn C M 9CH Tp8HCnnyTOBH9B~X 3n9M9BTOB B 

0,05 M HCI s onpeaenessoe KOilR'IeCTBo n8KTa T8 a MMOBHH ( pH ~ 3,6). Boa11a11 <Paaa .r:IOBO.r:IR-

llBCb llO 06'b9M8 1,00 Mil p8CTBOpOM NH 4 Cl 0 
4 

• l1oana11 CBila p8CTBOP8 cocT8Billlll8 0,5. 

K eoanoA <P8ae npa6aBilHilCB 1,00 Mil 0,52~ TenoHilTpa<!JTop8neToa8 B 6esaolle a npoBOilBilOCb 

BCTpSIXHB8HH9 B T9'19BH9 H9CXOilbXHX 'JaCOB llllll yCTRIIOBil9HHB 3KCTp8KilHOBHOro paBBOB9CRSI. 

TpascnnyTOHBBBbre 31lBMBBTbl IOilH'IeCTBesso pe3xCTparaposallHCb sa opraHH'IBCioll <!Jaabl 

1 ,00 Mil 1 M HCI • Pe3KCTpaKT BbmapsBallCH sa poaaeaoA no.tlllOli<Ke x noclle npoKallKBRHRSI 

H3MBp!illCSI B HOHH3aUHOHHOl! KaMepe (aKTRBBOCTb A org ) • 

Boasa11 <Paaa noclle H3Mepean!l paaaoaecaoro pH sa pi! -MeTpe THna pHM 4b 

napaBallRCb aocyxa, pacTBOpHilHCb B IM H Cl H HUHOCHnBCb H8 XOnOBKY CO CMOnoA 

Dowex - 50 x 12. KollORKll npOMb!BRilHCb IMHCI llllH Yll81l8HRSI MOilO'IROA KHCilOT~ R 

nepxnopaTa BMMOHHSJ. 3aTeM TpaacnnyToaueBbie aneMeHTbi BhiMhiBanucb secx:onbKHMK Kannst-

MR 6 M H Cl sa poaaesy~ nollllOJKKY llllH H3MepeHHR RITBBHOCTR 

A org 
A aq • Koa<!J<Pa-

UH911T p11CilpBil81l8HRH q onpell8 1llillCR H3 OTHOW8HHH -A--• 
aq 

AsallOrH'IHO llpOBOilHili!Cb 3xcnepnMeHTbl no onpeaelleRH~ q 
0 

.llnH BbPlHCn9HHSI K.OHC .. 

TBHTbt 3KCTpAKU HH K ex. 

11ayqesoe KOMnneKcoo6paaoB8Rl!H TpancnnyTosseBbiX 31leMearoe M9TOilOM aonaoro o6-

Mesa npOBOilKilOCb CllCilYIOIUI!M o6pa30M! B Te<!JilORODYIO llp06RpKy BROCBilRCb H8B9CK8 cyxoli 

CMOnbi 
-+ 

Do w ex -50x8 ( 200 Mew) B N H 4 -4opMe. CMOil8 aaCbiiD81l8Cb onpe.t~elleBHblM 

KOnH1feCTBOM BOllbJ1 3BT9M Jl068Bn51nCB pBCTBOp Tp8HCITnyTOHR9BbJX 3nCM9HTOB1 nBX.TBT 8M

MOHHR ( pH - 5, 6) H nepxnOp8T HMMOHHSI llllll llOilll9p>KaHHR llOCTOHHBOfl IIOHHOfl CHilLI 

ll E 0,5). 06'heM eo a no II <P8abr pH -~.6) COCT8Bil91l 1,0 Mil (llllH onpeaell9BIIH 

pH -5,6). noclle 5-6 'IRCODOrO BCTpHXI"V>•WSI (B npBCYTCTBBB KOMillleKCO-

o6pa30BBT91lH) npo611pxa U8BTpH<!JyrHpOB81laCb II OTG8 p81l3C b 81lHKBOTB8H 'IHCTb BOilROil <!Ja3~, 

KOTOp8H o6p8U8TbiB81l8Cb OITHCaHHbiM CDOC060M llllll H3MP p eHHSI aKTHBHOCTII. Ha pHCYHKe npen-

CT8Bn9H OJlHH H3 Cfl9KTpoB. 

Bee 3xcnepnMeaTbr np,osonanscb nps TeMnepaT~ P. 2C JC. 

PeaynbT8T~ R o6cy~el!Re 

B Ta61lane 1 npasenesbr asaqesas Cm Cf s Fm n p a paa-

R~X pH , H8 OCHOB8HHH 3TRX 3H8'19HBil llO yp8BH9HH~ ( 2) B bi'IHCilllllBCb COOTBBTCTBYIOIDKe 

KOHCTBHTbl 3ICTp8KilHH. !13 llOily'leHHbiX .r:IBBHblX Cne.r:~yeT, 'ITO 3JCCTparspyBMOCTb Tp8BCilny-

TOHBeBbiX 3/leMeHTOB p8cTeT B psny Am .< Cm .< Cf .< ·Fm B IS'IecTee pacTBOpaTenH npa-

MeBIIDCH 6euaon. KoacTaH T br 3 XCTpaxna8 TpascnnyToaaeewx 31leMeaToB npa acnonb3oBaaaa 

/6 7/ 
Tonyolla aeuuoro M eubme ' • Koa<!J<PanaesTw pacnpenelleHBII TpasCnllyTouwea~x aneueu-

T O B B DpHCyTCTBHB MODO'IHOi! IBCilOTW DpHBe.[leH~ B T86DRne 2. PaBHOBeCBBSI IOBilBHTpanHII 
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8HBOH8 MOIIO'IUOII KHCIIOTbl ( B -) p8CC'IHT&IB8I18Cb H3 Ofil!(el! KOHUeHTp8UBB MOIIO'IHOI! KHCrro

Tbl a ee KOHCTaHTbl J:tBCCOilH81lBH, onpe.t~erreHHoll noTeauaoMeTpaqecKH ( p K RA • 3,55). Ha 

aTHx J:tBHHbiX cneJ:tyeT, 'ITO rrpa KoaueaTpauaa naKTaT - aoaa 0,1 - 0,05 Ml n o6paayeTcH 

uel!Tpan&Hbill KOMMeKc MB 
3 

c KOHCT8HT8MII ycToli'IIIBOCTK log f3 a - 5, 71 llii!I Am, 

5, 76 lliiii Cm , 6,09 llii!I C f K 6,36 llii!I Fm. 

3 aaqeaaH ¢ , onpe.t~eneaable M9TOllOM aoaaoro o 6Meaa, np!!Be.t~eabl a Ta6nane 3. Ha 

UHX no yp8BH9HHIO (3) Ollp9Jl9II!IIIHCb KOHCT8HTbl yCTOli'IHBOCTII fj a • nrr!l p8C'I9TOB fj 
4 I 

npaMeH!IIIOCb aaaqe aae ¢
0 

, paaaoe 1,05.10 (cpe.t~aee aaa'IOBIIe lliUl Am H Cm aa 

9 onbiTOB). nony'I9HHbl9 KOHCT8HTbl yCTOli'IBBOCTB ( log f3 a = 5,-78 llii!I Cm ' 6,08 lliiii 

Cf H 6,27 lliiH Fm ) YllOBrreTaopaTen&ao · cornacyJOTCII c ll8HHblMB, nony'leHHbiMH axcTpax-

UHOHHbiM M9TOllOM. 

- I & 
OueaKa KOHCTBHT ycTo li 'IKBOCTH naKTBTHblX KOMnneKcoa TpaacnnyToaaeablx aneMeHToB, 

CJ:tenaHHblX no raJ:tOIIBHKeBbiM '!KcnaM ( logfj a= 5,6 lliiii Am , log f3 a • 5, 7 nn11 C m 

log f3 
3 
~ 6, I llll!l Cf K log f3 ·t 6,36 nn11 Fm ) , ToJKe c ornacyeTC!I c HBIIIIIMH naa-

HblMH. 

n e6enea B HKoanea
1 1 

I nony'IHIIH cnenyJOI!(He KOHCT8HTbl ycTOli'IHBOCTH K8THOHHblX KOM-

nrreKCOB 8M9pHUHII H KIOpHII IlpH fl - 0,5: log {3 ;' 2, 77 K 2, 79 H log f3 
2
= 4,64 a 4,54 

COOTB9TCTBOHHO. 

KoacTauTa ycToli'IBBOCTB naKTaTaoro xoMnnexca eapona11, onponeneaaaa a onbiTa x no 
152 241 

COBMOCTHOII aKcTpaKUHH Eu B Am , log f3 a • 5,64 + 0,03. 3aaqeaae log f3 
- 191 3 J 

onpeneneHHOO DOT9HIIBOM9TpB'19CKHM M9TOIIOM J p8DHO 5,88 ( fl c 2,0) H 5,83 
1101 

fl = 0,2) • KoacTaaTa ycTollqaaocTB ael!Tpan&uoro KOMnnecxa npoMeTRR 

log f3 a= 5, 70 ~ 0,04. 

Bb!BO)lbl 

1. OnpeneneHbi KOHCTBHTht axcTpBKilBH Am 

Cf logK ex • -7,11) n Fm ( log K ex 

log K ex • -7,97), Cm ( log Kex·-7,84), 

6,80) C T9HOHIITpH~Op8n9TOHOM. 

PacToopaTen& - 6eaaon. 

2. Jiay'leH COCT8B H onpeneneHbl KOHCT8HTbl ycTOli'IHBOCTJi ll8KT8THblX KOMDI19KCOB 

Am ( log f3 a • 5,71), Cm ( log f3 
3
• 5,76), Cf log f3 a· 6,09) R 

Fm ( log f3 
3 

= 6,36) 3 KCTpaKUHOHHbtM MeTOnoM. 

3. OnpeneneHbi KOHCT8HTbi ycTollqasocTn naKTBTHblX KoMnrreKcoa Cm log f3 a = 

5,78), Cf log {3 a • 6,08) B fm ( . log {3 a • 6,27) M9TOIIOM HOHHOro o6Meaa. 

B aaKIIJO'Ieaae M bi B btpaJKae"" rny6oKyJO 6naronapaocT& qneay-KoppecnoaneaTy AH CCCP 

r.H. <l>nepoay 38 rrpenoCT8Bll9HHYIO B03MOlKHOCTb B hl00IIH9HKII naaaoll paOOTbl, B.A. lllerone-

6 



By, E.n. noauy, M.P. lli8naeBCI<OMY 38 mo6e3HOe upeuocTasneaRe cneJtTpoN9TpH'I9CJtOII an

U8paTypw, M. BRHTepaaTuesoll 38 noMom& npR nposeueaaa sKcnepaweHToB • ~H. ~ananco

ay 38 ycnemaoe nposeneuae o6ny'leHRA. 
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PyKonac& nocTynana B H31laTen&cKHI oTnen 
I9 HJOHSI 1985 r. 

Ta6naua 

Ko9<f><l>au•eaTbl pacnpeneneaRSI '1., • KOHCT&HTbl sxcTpaKUIIH K ex TpaucnnyTouaeBblJC) 

sneweaToB c T&HoHnTpa<j>TopaneTouoM ( paCTBopaTen& 6ea3o!l , p. c 0,5, 20°C) 

pH 
log q 

0 log K ex 

.~ m Cm Cf Fm Am Cm Cf Fm 

2,47 -1,46 -1,32 -0,66 -0,36 -7,97 -7,83 -7, I7 -6,87 
2,67 -0,90 -0,72 0,09 0,27 -8,01 -7,83 -7,02 -6,84 
2,69 -0,79 -0,73 0,05 0,50 -7,96 -7,90 -7, I2 -6,67 
2,72 -0,69 -0,56 0,05 0,37 -7,95 -7,82 -7,21 -6,89 
2,99 0,12 0,24 1,05 1,36 -7,95 -7,83 -7,02 -6,71 

Cpenaee 3B8'19HR9 -7,97 -7,84 -7,II -6,80 
!0,02 !0,02 :to,rn :to,oo 
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Ta6n R na 2 

Ko~~HnHeRT~ pacnpeneneHRR q H ~OBCT8BT YCTOll~BOCTR {3 a ~OMnneJ<COB Tp8HC-

OnyTOBReB~X aneMeBTOB C MOnoqao l! ~RCnOTOll ( pH • 3,55). 

log q log f3 
3 

log[B - ] 
Am Cm Cf Fm Am Cm Cf :Fm 

- 1,30 -0, 03 0,12 0, 40 0, 46 5, 7I 5, 69 6, 14 6,39 
-1,20 -0, 31 -0,19 0,07 0, 15 5,69 5, 70 6, 17 6,40 
- 1, 20 -0, 30 0, 02 0, 14 5, 81 6, 22 fi , 41 
-1,12 -0,65 -0,42 -0, 10 -0,03 5,79 5, 69 6, IO 6,34 
-1,12 - 0,60 -0, 52 -0,13 0, 05 5,74 5, 79 6,I3 6,26 
-1 ,06 -0,69 -0,70 -0,15 - 0,20 5,65 5, 79 5, 97 6,33 
-1,06 -0, 77 -0,72 -0, 17 -0,14 5, 73 5, 81 5, 99 6, 27 
-1,00 -0,87 -0,90 -0,38 -0,47 5,65 5,81 6,02 6,42 

5,7I 5,76 6,09 6,36 
:o,o3 :o,o5 :o,o7 : o,o6 

Ta6 n ana 3 

Koa<j>~anaeaT~ pacnpeneneHBR ¢ H ~OBCT8HTbl ycTollqHBOCTH fJ naJ<T8THbiX KOMn-
a 

neKCOB TpaacnnyTOHH9B~X sneMeHTOB ( pH ~ 5,6) 

Hasec~<:a ¢ log f3 
8 

CMOnhi,r [ B -] 

Cm Cf Fm Cm Cf Fm 

0,2 0,1 15,5 - 4,95 5,83 - 6,32 
0,2 0,1 19,4 12 7, 1 5,73 5,94 6,17 
0,0495 o,1 23 14 5,1 5,66 5,88 6,31 
0,2 0,15 5,9 2,5 2,12 5,72 6,09 6,17 
0,2 0,15 - 2,8 - - fi,04 
0,2 O..a.15 - 2 1,95 - 6,19 6,21 
0,2 0,2 2,35 0,74 0,475 5,72 6,22 6,42 
0,2 0,2 1,12 0,9 - 6~04 6,2 

Cpenaee: 5,78z0,1 6,08:0,1 6,27:0,09 
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cJ2~ 

a -<:neKTp p8BHOB9CHOA BOAHO il <j>a3bl , conepJt<allle ll Cm , Cf H ·fm • 
KouneaTpanaR aaaoaa Monoqaoil Kllc noTbl [ B -] = 0, i5 r - aoa l n. 
Y!ouaaR cana pacTsopa fl - 0, 5. 
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