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nepBiile pa!SOTbl CeJtepcJtoro • 4>HA91mC / l,
2

/ no p83AeneHJIJO peAJt039M911hHblX ane

M&IITOB sltCTJ>&ItllHORHoA xpoNoTOrpaljlxell s T64> yJta38nll aa B03MOlKBOCTb npxweaeHJISI 

9TOrO N9TO.II.A H AnSI p83A&n9JiliSI TpeXBaneHTBbiX TpaacypaROBbiX sneM&RTOB. 

Pe3ym.TaTbl xccne.o.oB&BHII
13•41 

noAT8&pAxnK npexwymeCTso sJtcTpaxnxoaaoA xpoMaTo

rpaljlxx, oco6eaao AnSI TSIJKenbiX TpaacKJOpxe sblx a neMeaTos, JtonaqecTsa JtoTOpb!X noJta see 

0AH8Jt0 B nocneARee speMH B nRTepaType nORBHnCR PHil pa60T no npRN9H9HHIO 

8nJtHn.poc.popab!X ltHCnOT AnSI p83AeneHHH naHT8HHAOB H ne rKHX Tp8HCyp8ROBblX an&MeHTOB 

c noMOmhJO 3 JtCTp&JtllHORROA xpoMaTorpaljlxa
15

-9
1

• H a Tepe c x 3TBM JtBCnoTaM o6ycnosneu 

TeM, qTo ORB ll03BOnHJOT p83Ae nRTb naHT8HBA bl B BKTHRHAbl 6onee c enei<TBBHO, qeM Opr a

HH~eCJtRe JtOMnneJtC006p830BBTenR, BCnOnb3Y8 Mble 8 BOHROM 06Meae . 0co6eBHO lliHpOJtoe 

npxMeaeHHe AnR 3JtCTp8JtllHOBROro Bb!AeneBBR TpexsaneHTHblX MeTannos nonyqana AH

(2-STH4r8JtCHn) OpTOijlocljlopuaSI ltBCnOTB ( HDEHP ) 
/10 / 

B uacToHmell pa6oTe uayqanacb CTaTHqe cJtaSI H AHH&MHqecKaSI SJtCTp&ltllBSI Kana.pop

HHll, ljlepMHH B MeHA&neBHSI B CRCT&Me AB-(2-sTHnr&JtCHn) OpTo.pocq,opH8R ltRCnOTa - ConH-

H4H JtXCnOTa C ll9nbl0 Onp&A&n&HHll JtOHCT8RT 3JtCTpBitllBH R H8XOlKA9HBH ycnOBRll AnH BX 

p83AeneaxSI. 

n.-(2-9TRnr&JtCRn) OpToljloCijlopHBR JtBCnOTB R8XOIIHTCR B opraHBqeCKBX paCTBOpBTe

mfx B BRAe ARM&pa/tl/ 3JtCTp.8XIlHB CneQOBblX JtOnB'IeCTB naHTBIDIAOB B TpexsaneHTBbiX 

aJtTHHBAOB npoTeJtaeT no cnenyJOmell peaJtllBB: 

+3 + 
II + 3 ( H ~A 2) = M ( H A ) + 3 H 

opr 2 •opr ( 1) 

Pasaosec•a• JtoucTauTa aToll peaJtllBH (JtoucTauTa sJtcTp&JtllBB) BbipaJKaeTCB cneAyJOmBM 

ypasueuBeN: + 3 
K = [M (HA;J 3 ]opr~ ] 

= q (2) 
[M +a ][H A ] 3 

2 2 ~pr 

rne q - JtosljlljlanueuT pacnpeneneHHR MeTanna. 
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Hs ypasaeHBK (2) cne~yeT , ~o onpenenRR a&a~eHHe npH p83H~X KOHU&HTp8UBRX 

BO~OpO~B~X BOHOB, MO~HO 11&riO paCC~TaTb XOHCTB HTy 3KCTpaKUHB. ~aKTOp cenapaUHB 

OT~enbH~X TpaucypaHOB~X 3118M&HTOB onpenenR&TCR OTHOWeHBeM HX KOHCTBHT 3KCTpakUBB. 

~aorokp8TH08 flOBTOp&HBe BITOB 3ICTP8KUHB B 3kCTpakUHOHHOA XpOMaTorpa~HH noa-

Bonll&T ceneiTBBBO p83U81Il1Tb Tp8JICR11YTOHB8B~e 3118M8HTbl B k011H'I8CTB8 na~e HeCKOnbKHX 

A&CRTIOB 81111 COT&H aTOMOB. npa TAKOM konB'I&CTB& 311eM&HTa B paCTBOpe ( < 10- 15~) 
BCI1110~BTe11bHO BB~HblM IIB11R8TCR npo6newa KOHU&HTPIIPOB8HBR B3Y'I88MOro 311eM&HTA B MAK

CBWBnloRO Ma1IOM ofS1.eMe B 003 UOCTOpOHHIIX npBM&CeA. 

BwecTe c eTBM skCTP8IUBOBHaK xpoMaTorpa~Bll naeT eoaMo~HOCTb onpene nRTb no 

B~XOUH~M flBK4M IOSfjl<pBilB&RT~ pacnpeneneHBR T8KHX 311eMeHTOB, I8K MeHU8118BHli, 'ITO 

np8ITB'I&CKB B8B03MO~O B ycnOBBRX CTaTB~eCKOli SKCTpaKUBB. 

3IcnepHM8 HTa11bH8R 'IBCTb 

CHHT&3 asoTonos IA1111~0pHBR-:l46, ~pMHs-252 H M e nneneeus-256 ocymecTensncH 

114 300 CM yckoparene Maoroaapgna~x uoaoe Jla6opaTopHH RnepHbiX peaKuHA OIHIH no 

C118AYJOlllBM p&AIIlBHM: 

233 
u 

14 
(N , 6n) .lbs 2<6 ~· 

7 WBH 

2<6 
Cf a 

35,7 qac 

II U 233 (OI~ ~) Fm2G2 a -· 25 'laC 

III 
~88 ~2 2~2 

U ( Ne , 4n ) Fm 

IV 
288 22 268 

U ( Ne , p 3o ) Md 

PeaKUBH aneT c ce~eHBeM 

Man~M oKaa~eaeTCR ce'leHHe IV 

~ Fm2MI c.A. 
9()J,(BB 2,7 'laC 

- 10-29 

peaxnHH 

cM
2

, peaknBH III - 2·10-
31 

cM
2

• Qqe&b 

2•1Q-
33

cM
21121

• 05ny'leHHe 38KHCb-OKHCH 

ypaaa ( U 3 0 d' BaHeCeHJIOll H8 MeUHYlO ROA110>KJ<y C BnyTp&HHHM BOUSIHbiM OX118)J(QeHHeM, 

Rp0BOAB110Cb H8 BnyTpeBHeM ny'IKe yCKOpBT&nR. 3aeprHR yCKOpll&MblX HOHOB 830T8 0 KH.C11o-

pona, seoaa cocTaenRna - 110, 128 B 140 M3B COOTB&TCTBeBBO. nn11 UOBbiWeHH!I BbiXOA8 

256 
Md BCflOnb30B811CR Ne 

22 
c 75-85% o6orameuaeM. B onaoM cea&ce o6nyqeHH!I 

4 

UOJIT"lanocb oxono 

Me~eneBHR-256. 

~ 10
7 

BTOMOB 

06pa6oTia o6ny~eHH~X MBm 

nliCb no MeTO~HKe, OUBCaHHOil B 

3xcnepBM&RT~ no CT8TB'IeC 

CMecb TpaacnnyTOBBes~x s 

kOHU8HTP81lHB) B KBapU&BOM CT81 

e KBapneeyiO npo6HpiY c npBTep1 

H 0,5 M11 AB-(2-STBnr&kCB11) ~OC 

~-4 ~BCOB (3kCTpAKilBOHHOe p8BH 

110Cb 0,8 M11 BOABOll ~3bl H nepE 

nnR ROny'leBB!I TOBKOrO pal 

MH ROpUH!IMB. nocne BblCyWHB8ID 

nan sa H3MepeH11e a -BKTHBHO< 

HH'Ie CKoA ~3bt, TPaacypauoe~e 

T011Y0110M K011B'IeCTB8HHO pe3KCTJ 

p&3KCTpakT8 o6pa68TNB8110Cb A11 

Kosfjl<pau HeHTbi pacnpeneneaHH 01 

a -cneKTpa eonaoll ~3bi H pesxo 

onpenenHTb KOBCTaHTbl 3 )(CTpakU: 

3ICU&pBMeHT8 0 RO H TO'IBO OnpeJ 

OnbiTbi no paaneneRHIO Tpa 

K0110HKe C npHTepTbiM W11H~OM. ; 

Hyflo -Super cell , ranpo~o6H3H> 

Bena'IHaa aepea ~ 12-18 MK. 

Cun&Karenb HBCbimancs pao 

nyone (I : 1 ) • Kona'leCTBO sxc1 

Bbrneneaaag CMeCb TPaHcn. 

137 
'IBKHMB H Cs pacTBopgnac 

UBB. nocne H8H&CeHBH Ha K01IOH: 



npH pa3H~X KOHU&HTp8URHX 

3KCTp8KUHB. ~aKTOp cenapanBB 

)llieHHeM KX IOHCT&BT 3KCTp&KnBM. 

:TpBKUHOHHOA XpOM8TOrpa~BH noa-

ITbl B KOnH'l&CTB8 U8lKe H&CKOUbKHX 

!M&HTa a pacTaope ( < 10-15 M) 

)88HBSI B3Y'l8&MOrO 3U&M&HT8 B Mill<-

e T B03MOlKHOCTb onpene n!ITb no 

teMeHTOB 1 k8K MeHJleneBH A , "'TO 

l 8KUHB. 

~ euneneausr-256 ocymecTansrncsr 

•pHH srnepHbi X p e aKUHA 011fll1 no 

I GC 

tC 

lB!I Ill - 2·10-
31 

cM
2

• O'!eHb 

:M
2 1 12 1 

Q6ny'I&HHe 3BKHCb-OKHCH 

rpeHHHM BO.QSIH LIM OXR8)K.[],eHHeM 1 

l yCKOpSI.eMbJX HOHOB 830T8 1 KHCno

:!TCTBeBHO. nnst OOBbiWeHHSI BbiXO.U8 

•M. B onuoM ceauce o6nyqeuug 

7 5 2 
UonyolanOCb 01<0110 ~ 10 8TOMOB KBJIBcj>opllllSf-246; 10 8TOMOB cjlepMBst-252 R 10 8TOMOB 

M&BJI&Jl&BB>I-256. 

06pa60TKa o6ny~eRRNX MBmeseA • BNneneHBe TpaacnnyToHHeawx aneMeHTOB npoaon•

nBCb no M&TOUHKe, OnBCBHHOli B npenwnyWRX pa60TaX/ 
13

•
141 

• 

3xcnepBM8HT~ no CT8TB'I&CIOA 31<CTp8KUHB npOBOUBilBCb cnenyJOWB~: o6pa30M: 

CM&Cb Tp8BCnnyTOBB&BNX 3U&MeHTOB paCTBOp!ln8Cb B COUSIHOA KHCUOT& (H3B&CTHOA 

KOHU&HTp8UHB) B KBapneBOM CT8K8H'IBXe. 0nBH MHUUB1lBTp 3TOrO paCTBOpa nepeHOCHJICSI 

a KBapneByJO npo6upxy c npBTepToA npo6KoA u 3aTeM nps6aansrnscb 0,5 Mn Tonyona 

H 0,5 MD Ull-(2-3TBnreJ<CBJI) ~OCcpopHOA KBCUOTbl. nocne BCTpSIXIlB8Rilll ~3 B T&'I&Hile 

1-4 '18COB {3KCTp8KUilOHHOe paBHOB&CB& YCT8H8BUBB8&TCB 38 R&CKOllbKO MBHyT) OT6Bpa

U0Cb 0,8 MD BOUHOA cPa3bl H nep&HOCHUOCb R8 ponBeByJO nonUOJKJ[y. 

nng nony'I&HRSI TOHKOrO paBHOMepuoro CnOB H8H&CeHBe paCTBOpa npOB3BOnRUOCb MBU~

MB nopnHSIMH. nocne BbiCYWRB8HHSI B npOK8URB8HBSI DOnDOlKKH npB - 300°C o6pa3en DOCTy-

nan ua B3MepeBRe a -8KTBBHOCTB. 113-38 TpynHOCTel!, CBSI38HHWX C p83UOlK&HB&M opra-

HB'I&CKOli cPa3bl 0 Tp8HCypaHOBN& 3U&M&HTN DOCUe n!ITBKpBTHOrO pa36aen&HHSI 3KCTp8KTB 

TOnyonOM KOUB'I&CTB&RHO pe3KCTparBpOB8JIHCb B 1 ,()() MD 3-4 M COUSIHOA KHCUOTbl. 0,90 MD 

pe3KCTp8ITB o6pa6aTI!lB8UOCb nn!l B3MepeHH!I BKTBBHOCTH onRC8RHNM B~We CnOC060M. 

Koa~un ueuT&I pacnpeneneuug OTnenhH&rx Tpaucypauoa~x aneMeHTOB onpenensrnHCb H3 

a -cneKTpa aonuol! <IJa3br u peaxcTpaKTa. TaKa>I nocTauoaKa on&rTa no3aon11na ue TODbKO 

ODpeneUHTb KOHCTBHTbl 3KCTp8l<URR H&CKOnbKHX Tp8HCnnyTOHII&BbiX 3U&M&HTOB B OUHOM 

3KCDepBM&HTe, HO B TO'IHO onpenenRTb ~8KT0pb1 cenapanBB 3THX 3 U&M&HTOB. 

3KCTp8KUHOHH8SI XpOM8TOrpapBS1 

OnhrTbl no pa3neneuHJO TpaucnnyToHBea~x aneMeHTOB npoaonBilBCb a cTeKn!IHBOli 

• KOUOHK& C npHT&pTbiM WUHcpoM. nuaM&Tp KOUOHKll 2,5 MM, BbiCOT8 CUO!I CBUBKBrenSI MBpKB 

Hyfio -Super cell , runpo~o6u3upoaauuoro nBMeTunnuxnopcenauoM, cocTaansrna 100 MM. 

Benu'luua 3&peu ~ 12-18 MK. 

CHUHKarenb HBCbTIUBnC>I paCTBOpOM au- (2-9TBnreKCBJI) OpTO~OC~OpHOA KIICUOTbl B TO

ny one ( 1 : 1) • KonB'I&CTBO 3KCTpareHTa HB KOUOHKe COCT8BUMO - 15% B&CB Cl!DHKaren>l. 

Bhrneneauasr CMeCb -rpaacnnyTOHHeBbiX aneMeHTOB BMeCTe c penKoaeMen&HbiMH OTMeT-

'IBKBMR H Cs l3? paCTBOpSIUBCb B 3-4 K8DUHX COUSIHOA KHCUOTbl onpenene HHOli KE>Hn&HTpa-

UBR. nocne H8H&C&HB!I H8 KOUOHKy DpOBOnHUOCb Bb1Mb188HR8 COU!IHOA KHCUOTOli T8KOA lK& 

5 



~toeueHTpallRH ( H Cl npe.r:ts8pHTem.eo H4CbUil8n8Cb p860'IHM p8CTBopoM 3ltCTp8reHTa). 

C~topocTb BbiMbiB8HHSI - onea .:annsr 38 25 ceKyen. TeMnep8TYP8 .:onoRKH 64°C. Eom.ru8SI 

Cr<OpOCTb BbiMbiBAHHSI Bbi6Hp8n8Cb B CBSI3H C !tOpOT!tHM nepRO.!IOM nonypaCU8.[18 MeHuene

BBSI-256, XOTSI B 3THX Y.CDOBHSIX nHKH OT.!I9DbHbiX 3UeMeHTOB CT8HOBSITCli 6onee p 83Mb!TbiMH , 

'leM npll MeHblUHX C!tOpOCTSIX Bb!MbiBAHIISI. 0T.r:teDbHble It8UUH C06BpaUIICb Ha CTeitUSIHHbie 

llO.!IUOlKI<II. nocne BbiCY.lliHBHHHSI Kanenb H8 TOpllOBOM C'leT'IBJte H3MepHD8Cb f3 -8K-

THBHOCTb pe.r:tJt03eMeDbHbiX 3UeMeHTOB H U93HSI-137 (Kalt nOK838TeUSI CB060UHOrO 06'beM8 

KOUOHKB). Anbcpa-HKTHBHOCTb KBDBcpOpHHSI-246 B cpepMB SI-252 B3MepSID8Cb C UOMOllibiO BOBB-

381lBOHHOll KaMepbl c 2rr -reoMeTpaell B 100-KaHam.Horo aMnnBTY.r:tHoro aHanH3aTop8 

"'Pa.nyra". 

PerBcTp8DBH MeH.neneBBR-256 nposonanacb no noqepaeMy cpepMR~266, cnoBT8HHo

nenSIIIleMycR c nepaonoM nonypacnana 2,7 'laca. OcKODKH neneHHR cpepMBu-256 perBcTpapo

sanRcb cTeKnOM no MeTo.r:tHKe, npBsenenHoll s p86oTe
14

•
151 

Pe3yUbT8Tbr H o6cyJK.r:teHHSI 

3asRCHMOCTb Jt03cpcpHilHeBTOB pacnpe.r:teneHHSI KHDBcpOpHHH H cpepMHSI COBMeCTHO C 8MepB-

UB9M 1 JUOpHeM, IIpOMeTBeM, e:!p0IIH9M I ra.o,onHHHeM OT X:OHUeHTp8UHH COns:tHoH KHCnOTbi 

rrp11seneea Ha pac. 1. 

J.13 pHCY.HKH BH.!IHO, 'ITO K03<P<i>HDH9HT pacnpe.r:teneHHSI BCeX H3y'leRHbi X SUeMeHTOB 

Y.M9HblU8eTCSI C Ky60M KOHU9HTp8UHH COUSIHOll KHCUOTbi , T.e. 3KCTp8KUHSI 3THX 3 DeMeHTOB 

npOXO.!IHT no ypaBH9HHIO ( 1). 

8 Ta6UHUe 1 .!IHHbl pe3yUbT8Tbl OUpe.neneHHSI KOHCT8HT 3KCTp8KUllll KBDH<j>OpHHSI H cpep

MHH. Cpe.r:tHee 3H8'19HHe norapH<j>Ma KOHCTHHTbl 3KCTpBKDHH K8UR<j>OpHHSI p8BHO - 0,17 H 

cpepMHH +0,49, T.e. <j>aKTop cenapauHB (F) STHX 3 UeMeHTOB p8BeH - 4,5. 3Ta senB'IHHH 

He TOUbKO 3H8'1HTeUbHO npeBbllU89T cpaKTOp Cenap8DHH napbl KBDR<jlOpHBll-<j>epMBll npH HCn011b-

30B8HHH uau6onee ceneJtTIIBHbiX KOMIIneKcoo6pa3osaTenell B BOHHo-06MeHHoll xpoMaTorpa<j>HH 

(.r:tnR 811b<j>8-rH.r:tpOKCHII30M8CUSIHOli ltRCnOTbi F =3,2)
1161

, HO H <j>aKTOp cen8p8UHB STBX 

3neMeHTOB, nony'leHHbiA npa 3ltCTP81tUHB TpB6yTHn<l>occpaTOM ( F = 1,45) 
131

, TeHoBnTpH

<j>Top8UeTOHOM ( f ~2,0) 111
/ 0 B 2-STHnreltCBncpeHHD<j>OC<j>OHBeBOll KBCDOTbl ( F =3, 1) 

1181 • 

0npe.neneHH8li HHMH KOHCTHHTH 3KCTp8KUBH KHDB<j>opHHH H8XO.!IHTCH B XOporneM corn8-

CHB c .r:t8HHblMB n e nn8p.r:t8
1191 

( log K ..0,0). 

KoHCT8HT8 3KCTp8KDHH <j>epMHR no cax nop He 6brn8 onpeneneH8. 

J.13 3H8'1eUHll KOHCT8HTbl 9KCTp8KUHB 8MepBUBR ( log K •-1,67 no nenn8p.r:ty/
2
0/ 

log K =-1,53) B KIOpBR ( logK = - 1,43 no nenn4p.r:ty 
1191 

log K •-1,4) c nenyeT, 

'ITO C llOMOllibiO .!IB-(2-3TBUreKCHD) OpTo<j>oc<l>opaoA KBCUOThl MOlKHO nerKO OT.r:teUBTb K8nB-

6 

l 

I 
1 

<j>opRHl! B 6onee TSilK9Dble Tp8HCnnyTOH 

patlHB 6om.rne 20, s To speMSI K8Jt nn: 

J.pOM8TOrp8cpBH C llOMOllibiO 811bcpa-rH.r:tl 

Pe3ynbTHTbi no pa3neneHBIO JtanJ 

TorpacpBell npaseneHbr s Ta6nHne N? 2. 

MbiX 3DeMeHTOB 0 BblpalKeHHble B CB060 

consmoll KHCnOTbl. npH yMeHbrneHBH KC 

KOS<P<i>HilHeBTa pacnpeneneHHR, 'ITO npa 

TOB 11 o6mee speMs p83.r:teneHBR ysena 

M811bH8SI KOKileHTpHUIISI CODKHOll KHCUO~ 

nns Fm H Md 0,9-1,0 M (eM. 1= 

cpaitTop cenapau•• Fm -Md paseH 2,5· 

3TOll napbl B ROHRo-06MeHROll XpOMHTC 

DBB, nony'leHHble B CTHTH'IeCitHX B .!IBR 

Manhrx KonoHitax onpeneneHHe cso6o.r:tH 

1UHM cpaKTOpOM HBDlieTCSI 'IHCTB'IHOe Bb 

Clt8HBH COUSIHOll KHCUOTbl '19pe3 KonOHl 

J.1cno11b30B8RHe 91tCTp8DlHOBHOH 

TpaacnnyTOHBeBbie 3 DeMeHTbl B COUSIHO 

saTenell, 'ITO O'leHb BBlKHO nnR nocnen 

4Ubcpa-8KTHBHOCTH. 

1. OnpeneneHbr KOHCTaHTbl 3KCTP• 

CHCTeMe I .!IB- (2-3THnreKCRn) OpTOcpC 

2. H8ll.r:teHbl ycnosu11 nn11 ceneKTE 

BHSI 3KCTp8KUHOHHOH XpOM8TOrpa<j>aell. 

BblU19 1 tfeM B HOHo-06MeHHOM M9TOJle. 

B 38KDIO'IeHBe 8BTOpbl C'IHT810T c 

ItoppecnoaneHTY AH CCCP npocpeccopy 

K p860Te, A.H.ct>anancoay 38 noMOllib r 

UbirBBy B C.n.TpeTbHKOBOll 34 o6p860': 



M p8CTBOpOM 3KCTp8reHT8), 

3Typ8 I<OllOHKH 64°C, 60JtbW8H 

aonoM nonyp8CR8Jl8 Meu.uene-

l CT8HOBHTCSI 6onee p 83MblTblMH 1 

1 co6Hp8nBcb H8 cTettllHBHble 

T'lRI<e H3NepAA8Cb {3 -81<• 

OK838TenSI cso6o.uuoro o6~eMa 

: B3Mepstn8Cb C llOMOlllbiO BOHR-

8MllnHTYJlHOrO 8H81lH38TOp8 

~My <jlepMRto-256, CllOHT8HHQ

~neHHSI <jlepMBH-256 perRCTpRpo-

.!!.. 

Ill H <jlepMHH COBMBCTHO C 8M9pH

~HIIBHTp81lHH COll!IHOil KHCllOTbl 

cex HayqeHHbiX aneMeHTOB 

, 3KCTp8KUHSI 3THX aneMBHTOB 

3KCTp8KUHII K81lH<jJOpHHSI H <jlep

K81lH<jJOpHHH p8BHO - 0,17 H 

·oa paseu - 4,5. 3Ta senH'IHH8 

1<81lH<jJOpHHli-<jlepMHlt npB HCTIOllb• 

HOHHo-06MBHHOli XpOM8TOrp8<jJHH 

HO H <jJ8KTOp Cenap8UHH 9 THX 

A ( F = 1,45) 
131

, TeHOHllTpH

Iesoli KHCllOTbl ( F =3,1) 
1181

, 

11 naxo.uHTCSI a xopoweM corn8-

·npe.ueneHa. 

--1,67 no flennapn/
201 

1191 
log K •-1,4) c nenyeT, 

I MO~HO nerKO OTAe nHTb I8nH-

l 

t 
I 

ljlopRRll B 6onee TH)K91lble Tp8HCnllyTOHBeBble 31leMeBTbl 0'1' 4M9JllllHH H KtopBil ( <ilaKTOp Ceua

p8llBB 60ilbWe 20, B TO BpeMH K81< JlllH p83Jlell9HJIH 3THX 31l&MeHTOB B BOHHQ-06NellliOA 

llpOM8TOrp8<jJBH C TIOMOITlbiO 81lb<ila-rHJlpOOKCHH30M8Cllii.HOA KHCllOTbl OR p888H 4,5)
1161

, 

Pe3ynbT8Tbl no p83neneuHto lt8nR<jlops•H, <jlepMBH • Mennene&HH attcTp8KilROBsoA xpoMa

Torpa<jluell npHBBJl9Bbl B T861lHile N! 2, 8 3TOlt T86nRne Jl8Rbl UOllO)KGHJISI RHKOB p83Jl91lHe

MbiX 31l9MeHTOB, 8blp8)KeHHble 8 CB060JlHbiX 061.9MaX ltOllOHKB upR p831lB'IHOA KOIIJl9HTPBilBB 

CORII.HOll KHCllOTbl, flpH yMeHbWBHRB KOIIJlBHTp81lBB COlllUIOlt I<BCllO'I'bl yBe1lR'IBB4JOTCSI 3B8'19.KJUI 

ltos<jlqJRJl)leBTa p8cnpenenesuu, 'ITO npusonxT tt noannellwe...y &hiMbiBBHBJO OTne-BhlX anewes

TO& H o6mee apeMSI p83nenesRH ysellR'IRBaeTCH. H3 aTRx coo6pallteHBI cnenyeT, 'ITO onTB-

M81lbii8SI ttOIIJleHTpanusr conruwlt KHCllOThl nnsr pa3neneHBsr n8pb1 Cf - Fm paBBA 0,7-0,9M, 

nnH Fm R Md 0,9-1,0 M ( CM. pBC. 2), flpB Tat<olt KOHil811TP81lBB COllii.HOA KRCllO'I'bl 

cjlattTop cen8p81lRH Fm -Md pase11 2,5-3, 'ITO 3BA'IRTellbso npesblmaeT <PattTophl cenapaltBR 

aToll n8pb1 s uouso-o6Mesuolt xpoMaTorpa<jlxu, Het<OTopble pacxolKJleHBsr s cjlaJtTopax cenapa

nuH, nony'leHHbl8 8 CTATH'leCKBX H JlHH8MH'l8CKHX YCllOBHSIX, MO)KHO 061.SICIIBTb TOM, 'ITO B 

MBllhiX KonoHK8X onpeneneuue cao6on11oro o61.eNa uenocTaTO'IHO TO'llloe. BTOpb!M BnBKJO

IIIHM cpaKTOpOM HBllReTCSI '18CTR'IH08 BbiMbiB8H1lB 9I<CTpareHT8 upR up0Jl0R)I{RT81lbli0M npony

Ct<811HH COllHHOl! KHCllOTbl 'lepe3 KOROHKY. 

Hcnollb3oaauue sltcTpaltllHOIIIIOli xpoM8Torpa<jnru noaaonueT nony'laTb pa3ne neBHhle 

Tp811CTinyTOHHeBbiB 31lBMeHTbl B COllHHQ-KHCllOlt Cpene 693 opr8BH'l9CKHX KOMTI1lei<C006pa3o

B8T91leli, 'ITO O'leHb B8lKHO JlllH nocnenytomell 06pa60TitH 31lBMBHT8 H JlllH H3MepeHBH ero 

81lbcpa-8KTHBHOCTB, 

BbiBOJlbl 

1. OnpeaeneHbl KOHCT8HTbl attcTpattnHH 8MepHUHH, KtopHH, xanu<jlopHHH H <jlepMHH B 

CBCTeMB ( JlH- (2-3TRnreKCH1l) OpTo<jJOCijlopROlt KHCllOTbl - TOllyon - C 01lHH8H KHC1lOT8, 

2. H8lineHbl ycnostHI .unu ceneKTHBHoro p8aneneuHH K8nu<jlopHHH, <jlepMHH H Meunene

BHH 31<CTp8KUHOHHOil XpOM8TOrp8<jJHell, ~81tTOpbl cenap8JlHB B 3TOli CHCTeMe 3H8'lHT ellbHO 

Bhi me, qeM B HOHo-06MeHHOM M9TO.lle. 

B 38Knto'leuue asTOpbl C'IHTatoT csouM nonroM BhlpB3BTb 6n4ronapHOCTb 'lneuy

ttoppecnouneuTy AH CCCP npo<jleccopy r.H.<I>nepoBy 38 llOCTOHIIHoe BHHM8HBe B BHTepec 

tt pa60Te, A.H.<I>ullRncouy 3a noMOIIlb B npoaeneHBH o6ny'leHRlt 118 ycltopBTene, B.fl.flepe

llbtrBBY B C.fl.TpeTbHKOBOli aa o6pa60Ttty CTeltll!lHllbiX neTet<Topoa. 
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Ta6n•na 

QnpeAeneKKe IOBCTaBT SICTp8IIlBB xana¢OpBXR H ¢epMBR C AH(2-STBnreiCKn) OpTo¢oC

¢opsoii IKCnOToii ( paCTBOpBTellh- TOny on ) 

3 neMeDT 

log[HCI] 

o,18 

0,09 

0,06 

-0,01 

-0,09 

-0,10 

...o,IJ 
-0,,24 

-0,32 

Kana¢opBBA 
--
log q logK 

-1,03 -0,13 

-0,83 -0,19 

-0,67 -O,I2 

-0,55 -Of22 

-O,I9 -0,09 

-0,26 -0,20 

-0,14 ...O,I7 

0,26 -0,10 

0,44 -0,16 

-
cp. -0,17 

Ia6naga 2 

<l>epMBii 

log q 

-0,42 

-O,II 

-0,08 

0,12 

0,38 

cp. 

logK 

0,49 

0,53 • 

0,47 

0,48 

0,48 

0,49 

nonoJKeHHe DHitOB 9Bp01lHR, Tep6HR0 lt81Ill¢0pHHR, ¢epMH!I B M8HAeneBBR (s CB060ABbiX 

0~9M8X JtOllORJtH) B 3 8BHCIIMOCTH OT JtOHil8HTp81lHH COllRHOii ltHCllOTbl), 

lHClj Eu Tb ---C-f Fm Md 

I,15 2,2 6 - 3,9 

1,02 2,7 8,0 2,7 4,3 10-13 

0,93 3,3 II 4,0 7,7 -
0,86 3,7 I5 - 1,e 17-19 

0,79 5,2 19 7 

0,74 5,7 22 8 12 
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PHc. 1. Kos~Ko.HeHTbol pac npeJJ.eneHHSI q aMepHUHst ( log K -t,5S'), 
K!OpHH (log K •-1,42) , KanYij>opHHH ( log K ~0,17), <j>epMHH 

( logK=Q,49), npoMeTHH ( logK -1,05), eBpOr!HH (JogK --0,36) , 
~~all,omt:RHSI ( log K = -0,03} H T e p6HR (log K -o,74) a 38BMC HMOC TK 

OT KORU9HTp8UHlt conSIHOA KltCnOTbl. 
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Puc. 2 . PaaneneHl!e J<B.Jm<jJopHHS!, <jJepMHSI H MeuneneaHsr sKcTpaxuuoaaol! 
xpoMaTorpa<jJHeA (xoaneaTpauHsr c onsruoa xHcnoTbi 0,74 -1,02 M). 


