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HayqeoHe cneKTpoB KoosepcHOHHbtX sneKTpoooB p8JlH08KTHBHbiX oellTpouoae4JonHTHbiX 

H30TODOB llOJ18 - HHT&peCH8H 38Jl8'18 JlilH HJlepuoll CD8KTpoCKODBH, 

CaMo no ce6e nonyqeoHe paaooXHMH'IeCKH 'IHCTbiX npenapaToB lloaa 6ea HOCHTenH oe 

rrp&JlCT8BDSI8T TpyJlHOCTH, 3TOMY BOtipocy DOCBSIIII&HO MHOrO pa6oT, H8IlpHM8p/
1
-B/• Ho DpH

r OTOBD8HH8 npenapaTa paaoolloaa anH MBrHHTooA 6eTa-crreKTpocKonHH ocno~oSieTcH pHaoM 

Tpe6oBBHHil. Bo-nepBbtX, KOH&'IHbtll o6~eM npenapaTa, npeaoa3Ha'leHooro anH H3roTosneoHSI 

HCTO'IHHKOB, Jl0D~8H 6btTb MHHHM8IlbHblM ( IlOpHJlK8 0,1-0,3 Mn) • Bo-BTOpbtX, paCT BOp H8 

JlOD~eH COJ18plK8Tb conei!, KOTOpb18 MOryT o6p830BbiB8Tb IlOCil8 B blCYWHB8HHH HilH 3D8KTpo

OC8~8HHH enol!, yxyawaromoi! pa3peweooe cneKTpa KOHBepcHOHHbtX sneKTpooos. B--rpeTbHX, 

M8TOJ1HK8 Jl0Il~H8 6btTb JlOCT8TO'IHO 6htCTpoA, 'IT06bt 06eCD8'1HTb H3Y'I8HH8 H30TOilOB flOJ18 C 

D&pHOJlOM rronyp8CD8Jl8 1-2 '18C8, 11, H8KOH8U, 06H38T8IlbHblM HBilH8TCH JlHCT8HUHOHH08 DpO

B&lleHHe npOU8CC8 BbtlleD&HHSI IIOJ18 113--.38 BbiCOKOA p8JlH08KTHBHOCTH 06ny'I&HHOA MHW8HH, 

.D.OCTHrSIOWetl: HeCKOnbKHX COTeH Mr-9KBHB8n9HTOB p8JlHH. 

AoanH3 ony6nHKOBBHHbtX MBTepoanos nposen oac K 38KDto'<8HHto, 'ITO oenb3H pa3pa6o

T8Tb M8TOilHKy, YJ10Bil8TBOpRtol!lyto DOCT8BD8HHblM Tpe60B8HHSIM 0 8CilH B3HTb 38 OCHOBY OJl

HO H3 paHee BbtnOnHeHHbiX HCCnt~llOB8HHA. Cne.O.OB8T91lhH0 1 6bt1JH H906XOll.HMbi llOHCKH HOBbiX 

M9TO.llOB ll01IY1.f9HHR p8JlHOH:Oll8 1 OCHOB8HHbiX H8 eme He HCll01lb30Ba.BlliHXCH CBOftCTB8X 31J9M9H

T8 , 

Xopowo H3BeCToo
171

, qTo npH OKHcneooo i!oaHJ18 ono sneMeoTapooro i!oaa B conBoo

KHCilOM pBCTBOpe 60 ilbWHM H36btTKOM XIlOp8 o6pa3yeTCSI T8Tpaxnopi\OJ1H8SI KHCJ!OT8 H )Cl
4 

• 

3T8 KIICilOT8 RBilSI8TCR npOJlYKTOM DpHC08JlHH8HHSI MOD8KYilbl xnopa K llHXIlOpi\OJlHOII KHCilOTe 

H npo MBnbtX KOHueoTpani!BX xnopa B pacTBope paanaraeTcH : HJ C t 
4 

.. HJCf ~ + c t 
2 

KoMnneKCH btll JlHxnopHAOliHbtA BHHOH ycTOII'IHB B pacTBope npo KOHU&HTPBilHH HCf > O,SM , 

[ - - · /8/ • K = Jd']. [ CC)/[ Jd'
2 

J = 6 • 10 • C yMeobweooeM collep~aHHH HCf , aa~e 

B p8CTBOp8X 1 - 5 M HCf 0. HHT8HCHBHO Dp0T8K88T p88KUHH rllllp0DH38; 

+ 
6H + )0

8 
+ 10Cf + 2)~ 

Mbt npellrrono~HnH, 'ITO TeTpaxnoplloaoaB KHcnoTa B cpeaax, o6ecneqosaromox ee yc

TOA1.J.HBOCTh, H8llpHMep, B KOHU9HTpHpOB8HHbiX paCTBOp8X C01THHOA KHCIJ0Tbl 1 H8Cbiiil9HHbiX 

:xnopoM, MO>K9T nposrBnHTb CBOACTBa 1 llO.U0 6 Hbl9 CBOACTB8M KOM n neKCHbiX M9T8111TOranoreHHblX 

3 



xacnoT THUS H Me ct 
4 

HuTepecuoA oco6euaocTb~ 3TBX xacnoT aanaeTca a6cop6naa 

aa Mouo<j>yaxnaouan&HhiX cyn&<j>oxaTHOHHTax THua llayexc 50 H KY-2 H3 6-9 M pecTaopoa 

Hct 
/9,10 / 

A6cop6na11 xoMunexcHbi X xnopHAHhiX aaaoaoa aa cynb<j>oxaTHOHHTax paaee 6bma ycuewao 

HCUOTib3 0B8H8 B H81119A na6opaTOpHH UpH paapa6oTK9 M9TOAOB UOny'l9HHH KOHn9HTpHpoBaHR~X 

Up9U8p8TOB aCT8TI<Ha 0 THJK9nOrO XHMH'l9CKOrO aaanora IIOA8 H paAHOaKTHBHbiX H30TOUOB 30-

TIOTa / 
11

•
121 

• 3TO CBOIICTBO 6binO uonOJK9RO H8MH B OCHOBY pe1119HHH aana,a UOny'l9HHH KOH

ll9HTpHpOB8HHbiX Upenap8TOB paAH0 8KTHBHbiX H30TOUOB Aoaa. 

MexaHH3M a 6 cop6naH cyn&<j>oxaTHoRaMa . aaaoaoa THua Meet- eme ue 11cea. HMe~mae• 
Cll 3 KCU9pHM9HTanbHbi9 peayn&TaTbl He UpoTHBOp9'l8T CX9MaTR'l9CKRM Up9ACT8BTI9HHIIM 0 TOM, 

'ITO B pacTBOpax xnOpHCTOBOAOpoAHOII KHCnOTbl HTIH ee Conell 8TOMbl KHCnopona H911TpanbH~X 

cyn&<j>or p ynu UpoHBnH~ OCHOBHbl9 CBOIICTB8 H, UpHC09AHHIIR UpoTOH HTIH K8THOH MeTanna, 

1121 
upHna~T <j>yaxuaoaan&aoA rpyuue uonoJKHTen&RMA aapan • B peayn&TaTe TaxoA uepeaapRn-

KH " cTauo BHTCR aoaMoJKaoA a6cop6uHH auHoaoa. Ko3<j><j>auae&Tbi pacupeneneHHH aaHouoe npH 

a6cop6UHH H3 paCTBOpoB XUOpHAOB 019UO'IHbiX M9Tl!InUOB0 UpH Upo'IHX paBHMX ycnOBHRX, 3Ha'IH

T9TibRO B bllll9 0 '19M H3 p8CTBOpoB KHCUOTblo 3T0 0 BHAHM0 0 CBII38HO C T9M 0 'ITO H911Tpan&Hbl9 

MOU9KY Ti bl K OMUTI9KCHblX KHCUOT cyn&<j>oKaTROHHTOM He a6cop6apy~TCII, a AHCCOUH8llHII 

H Me Cl B 3H8'lHTen&ao A Mepe uona snaeTca upa B biCOKHX KoaueaTpMHIIX H+ 
• / 13/ 

Mep, xoacTaHTa nacconHanaa H Au Cf
4 

- 0,1 • 

Haupa-

H ayqaa a6cop6nH~ TeTpaxnopAonaoro aaHoaa aa cyn&<!>oxaTHOHHTax, Mbi CTPeMHnHc& 

ae TOUbKO B bi6paTb OUTHMaUbHbl9 YCUOBHR 11011 p e 1119HRH UpHKTiallHOfl 381l8 '1H, HO H UOTIY'lHTb 

HOB bie 3 KCU9pHM9HT8 UbHbl9 <j>aKTbl 0 KOTOp .. Ie MeryT 6biTb UOU93HbiMH UpH 06'bHCH9HRH M9X8-

HH3 M8 a 6 cop6 ltHH 8 HHOHOB cynb<j>oKSTHOHHTaMH, 

3KCU9pHM9HT8UbH811 'laCT~ 

J1ccn e.nOBBHHH B OCHOBROM 6 blnH BbliiOnHeHbl C IIOCT8BnsteMbi M K OHT O pO A _.YI 3 0TOII., Ao 

llOM-131 6e3 HOCHT9TIII . nony'l9HHbl9 upeuapaTbl HCUOUb30B8UHCb llUR UpHrOTOBU9HHII HC XOil-

H biX pacTaopoa Aona-131 a Hct Nact , LiCl , H 8 C bi DI9RHbi X xnopoM. 

A6cop 6ua11 TeTpa xnoptlonao A xacnoThi aayqanac& aa MOHo<j>yaxnHOHa n&H biX cyn&<j>oxaTHO 

HIITa x lla y exc 50 x 8 11 x 12 co c<j>epH'leCKIIMII aep aaMII n n a MeTpoM 60 MKM a KY -2 x 2, 

X 6 II X 16 C 'l8CTIIU8MII H 9 Up8BHUbHOfl <j>opMbl p83M9p O M UO p llllK8 60 M KM. 4T06bi YM9Hb-

WHT b BepOSIT HOCTb AO.llHp OB8 HHH CMOn bl R OKHCnHTb IIp HMeCH o p r8HHqeCKHX BOCCT 8 HOBH T e n eH , 

KaTnOHHTbi mraTenh uo u p oMbiBanHch 8M UCP. , a a C bi W euaoii xnop oM. n o cne T a xo tl o6pa-

/ 14 / 
60TKH, B COOTBeT C TBHH C HMeiOmH M HCR B IIel.J8TJt .llBH Hbi MB , HeCKOn hKO y MeHbWan a Cb 

06IUa st 06M9HHa ll 9MKOCTb K8THOHHTOB 0 HO 9MKOCTb CHUbHOKIICUOTH biX <j>yHKllHOH8TibHbiX 

r pyuu OCT8BanaCb u pelKH9 fi , nocne o6pa 6 0TKH COTIS!HOKHCTibiM p aCTBOpoM Xno pa CMOna Upo

MbiBS naCb x n opuo il B OI!O li , 6 HilHCTHUUS!TOM H BbiCYIIIHBana Cb UpH 60°C. 

4 
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Koa<jJCjlanaeaTbJ pacnpeneneaa!l panaollona M9lKliY CMonoll a pacTBOpoM onpenen!lnacb B 

cTaTH'Iecxax ycnoBBRX. CMona (50 Mr) H pacTBop (3 Mn) nepeMewasanacb s npo6apxax c 

IIpHT9pTbiMH Dp06K8MB B Te'I9HH9 llBYX '18COB, 'ITO 6bJnO /lOCT8TO'IHO /lDll /l0CTBJK9HB!I paB

HOB9CHbiX YCDOBBII, Bee onpeneneHBll BbiDODH9Hb! DpH KOMH8THOI! TeMnepaType, I.{T06b! HC-

KD!O'IHTb OTpHU8TeDbH09 BDH!IHH9 JK9D938 0 KOTOpoe MOJK9T H8XO/lHTbCJI B p98KTHB8X H BOlle, 

aa a6cop6uHJO , BCe p98KTHBbl rOTOBHnHCb H8 6HilHCTHnnliT9; NaCI' H LiCI' 

6wnH KBAnH$HK8UHH 'XM~t COnBH8B KHCnOT8 neperOHHn8Cb. 

nepen pa6oToll pacTBOpbl R8CblW8nHCb xnopoM. KoaueaTp8UHII xnopa B pacTsopax onpe
/ 15/ 

nenHn8Cb KOnOp!IM9TpH'19CKH 

KonaqecTBO panaollona, a6cop6aposaaaoro K8THORHTOM a ocTaswerocH s pacTsope, 

OUeHRB8nOCb no HHTeHCHBHOCTH y -H3ny'I9HHR, KOTOpoe H3M9pRnOCb rel!repoBCKHM C'I9T-

'IHKOM THD8 MC-4. 

EbmH onpeneneHbJ aaBHCHMOCTH xoa<jJCjlanneaTOB pacnpeneneHHll llona-131 6ea aocaTenH 

oT xoaneaTpauan HCI' , L!Cf NaCI' Cf - H Cf 
2 

B paCTBOpe H OT CO/l9plK8RHJI 

nasaaan6eaaona B CMone. 

PeaynbTaTbJ a ax o6cy>Kneaae 

npennonOJK9HH9 0 TOM, 'ITO DpH ODpeneneHHbiX ycnOBHRX xnopHnH bl9 KOMDn9KCbl Ilona 

MoryT a6cop6HpoB8TbC!I MOHO~yHKUHOH8nbHbiMH cynb~OK8THOHHT8MH, nonTBepnHnOCb DpH 3KC-

nepHMeaTanbHOll nposepxe. Ko~~auaeaTbJ pacnpeneneaast K 0 panaol!ona M9lKliY cMo-

noll H p8CTBOp8MH DpH paanH'IHbiX KOHU9HTp8UHRX HCf Li Cl' a N act npaBeneabJ 

aa pacyaxe 1. Kax sanao aa pacyaxa, xnopBllHbJJi xoMnnexc l!o.Qa nyqwe a6cop6apyeTcH aa 

p8CTBOpOB Li Cl' , '19M 113 pacTsopos H ct 

K 
Dmax 

B 5-8 M HCI'w 300 , a K 
D max 

B 8,5 -11 Li Cf • 1000. 

A6cop6uast pannolio.na cynb~KaTHOHHTBMH nonaocTbJO o6paTHMa: np11 npoMbJBKe cMonbJ 

xnopaoll Bonol! panHolloD nepexonHT B pacTBOp. B oaMOlf<HOCTb Hcnonb30BOHHSI Taxoro npoc-

TeAwero 3nJOe HTB , K8K XnOpHBH 80.08, no H8W9My MHeHHJO, H8H60nee 88}KH8H C TO'JKH 3peHHSI 

npaxnanaol! panHOXHMHH oco6eaHOCTb MeTona a6cop6unn Aona aa cynb~OKBTHOHHTax. 

A6comoTHbJe aaaqeHHSI xo~~nuHeHTOB pacnpeneneHHSI xnop11naoro KOMnnexca l!ona 

MeJKny cynh~K8THOHIITOM H p8CTBOp8MH ODp9.Q9'JI!IJOTCSI He TOnbKO COCT8BOM p8CTBOp8, HO 

H CT9D9Hb10 CIUHTOCTH CMOnbl (cM,T86nHUY ).l.{eM M9Hblll9 conepJK8Hll9 .QHBIIHHn6eH30D8 B 

cynb~OKBTHOHHTe, TeM ny'IIUe a6cop6apyeTcst xnopH.QHbJH KOMnneKCHbJJi aaaoa Aona . 

I.{T06bJ BbiRCHHTb, a6cop6apyeTCR nil lion M8TpHueA cynb~K8THOHIIT8, 6bJDO 113Y'I9HO 

pacnpeneneaae 
181 J MeJKny 8M HCI' ( Cl' 

2
) H aecynb~apoBaHHbJM cononaMepoM CTHpon-

nHBHHHn 6eaaona. C nenbJO ysenaqeaaa nosepxaocTH KOHTBKTa ~a3 cononaMep no.QBeprancH 

5 



npensapnTenbnoA o6pa6oTKe, paapblxnsnomeil ero cTpytc:Typy 1161• B npanenax sKcnepaMea

TanbHbiX owu6oK Mbi ue ua6moaana a6cop61lKIO TeTpaxnopAoaa uecym.<jlaposannblM cononnMe

poM CTHpo1IUKBHnRn6eH3011Ro 3TO, 110 HRIU9My MH9nHIO, RBnH8TCR XOpoiUHM 1IOQTB8plKJl9HH8M 

npeanonoJKenHR 0 TOM, 'ITO B npollecce a6cop61lHH X1IOPHUHbiX RBHOHRblX KOMnneKCOB l!ona 

Y'IRCTBYIOT <j>yHKUROHR1IbHble rpynnbl KRTHOHHTR, 

Ta6nnua 

Pacnpeneneuae MHKpoKonn'leCTB panaoAoaa MeJKny Mono<!>ynKUHOHRnbnblMH cynb<j>oKa

THonaT .. MH c paanH'IHbiM conepJKaaaeM an BHHHn6enaona a pacTsopoM 8 M Het ( et ) ; 22+ 30 C. 
2 

KaTnonnT %naB K 
D 

npHM9'1RHH8 

KY-2 2 1580 + 110 3epaa CM01lbl ueUpRBH1IbHOA 
KY-2 6 760 + :?0 <j>opMbi, cpennHA BRUHMbll! pa3-
KY-2 16 258 + 8 Mep 'IRCTHil nopRUKR 60 MKM -

nayeKC - 50 8 310 + :?0 C<j>epH'18CKRe 3epna UHRMeT-

nayeKC - 50 12 157 + 7 poM 6Q MKM 

H anoJKennbie BbiiUe peaynbTRTbi noao6nbi TeM, KOTOpbie 6blnR nonyqenbl paaee
1121 

npa 

H3Y'I9HHH a6cop6UHH T9TpaxnopaypaTa cynb<j>oKaTROHRT8MH,0'1eBRQnO,'ITO M9X8HR3Mbl a6cop6-

nan Jet-
' 

H Au Cf, onnuaKOBbi. Ho o6maR KapTaua a6cop6nan Aoaa nnaR. 3To snon-

Auet- , KOnCTRHTa necTOl!KOCTR KOTOporo K •5.10-
221171

, 

' 
He fiOHHTHO ! anH 8HHOH8 

cTa6nnbnocTb a6cop6npyeMoro coeanaennR ae snnneT na pacnpeaeneaae, Toraa KBK anH 

J Cf .- 3TO OURH H3 OCnOBnbiX <j>aKTOpoB, B CBOIO 0'19peUb 38BHCHWHll OT Cp9Ubl , KOnuenTpa

UHH xnopaaa u cso6oanoro xnopa. Ha pnc. 2 noKaaano H3Menenne Kos<l><l>unuenTos pacnpeae-

119HRR paauoi!oaa , KOTOpblll B HCXOUHOM npenapaTe 6bl11 B <j>opMe Jef 
' 

1 B 38BHCHMOC TH 

OT KOHUenTpanuu et 
2 

B 8MHCf 3TOT rpa<j>uK HRI"1IRUnO U111IIOCTpHpyeT U01IOlK9RR9 0 

TOM, 'ITO o6paaosaune xopoiUo a6cop6upyeMoro coeaunenRR Aoaa nau6onee seponTRO s 

pacTsopax, coaepJKamsx 6onbwue KosuenTpauuu cso6oanoro xnopa. 

Meaee narnRana KpnsaR aasncnMocTu a6cop6unn paano lloaa OT KonnenTpannn Hef 

ua pacTsopos Hef + HetO , HRCb!Dl9HHblX xnopoM, npn [H+] = 8 M (puc. ll). B 
' SMHet + 3MHetO, K 0 B nec KOnbKO paa MenbiUe, '19M B pacTsope SIIHet 

XOTR, . 9C1IR npuHHMRTb BO BRRManne T01IbKO YCTOH'IHBOCTb a6cop6npy eMOrO KOM11119KCnoro 

X1IOpnanorO anuona B paCTBOpe H KOnuenTpaUniO U0110 lKHT91IbnO 3RpRlKennbiX nenTpoB a6cop6-

UHH Ha cMone, TBKoro ~KTa aenb3H 6 btno O)KHLI.BTb. Mbt nonaraeM, qTo cyTh staneuRH 

38Kn~qaeTCH B TOM 1 qTQ BHHOH 

TOM, onnaKo cna6ee nona Jet: 

aasnReTc ~ a6cop6nuR JCf
' 

eto 
' 

T8KlK9 MOJK9T a6cop6HpOB8TbCR cynb<j>oKaTnonn-

• Ho 6naroaapR BblCOKo« KonuenTpauna nepxnopaTa no-

npuseaen naR HR puc. 3 KpKBRR, BHURMO, OTp8lK8eT UBR 

npouecca: o6paaosasne a6cop6upyeMoro coeaunenuR lloaa n KOuKypupyiOWYIO a6cop6na10 

eto~ 
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PooynbT8Tbr, nony'leHRbre npa aayqeaaa a6cop6naa JCf, Ha cynb<!>oKaTHOiiHTax a cTa-

TH'IecKHX yCnOBHRX, U03BOnHnH H8M p83p8POT8Tb MeTOll nony'leHHR KOHU9BTpHpOB8BBbiX npe

U8p8TOB p8llHOilOll8, OCHOB8HBbiA HS HCUOnb30B8BHH DPHHUHUOB KOnOBO'IHOil XpOM8TOrpa<!>HH. 

HacbriiieHHbiA xnopoM 6-8 M no HCf p8CTBOp P8llHOilOll8 <!>HnbTpoBanca qepea KOUOH-

"Y llii8M9TpoM 2 MM co cnoeM cynb<!>OK8THOHHT8 nayeKc 50 X 8 HUH KY-2 X 6 BbiCOTOA 

00-100 MM ( •100Mr) COCKOpOCTbiO 3-4 KBUUII B MHHYTY ( • 0,1 MnfMHH). J1oll npaKTH

'IeCKH UOUHOCTbiO a6cop6HpoB8UCR CMOUOA. 3niOHpOBBHHe p8llHOilOll8 npoH3BOllHUOCb PHllHCTHU

nSJTOM, HSC bTIDeHHbiM xnopoM. Aon KonHl:leCTBeHHO BhiMhiBancsr 01:19Hb pe3KHM nHKOM a rrep-

BbiX Kannax aniO.:,.Ta s o6'beMe • 0,1 Mn ( pHc. 4). Collep:>Kaaae HCf B T8KOM npena-

paTe pallHOAOlla cocTaansmo 2-3% (0,5-0,8 M). Ecna HCXOllRbre npenapaT;I>I Aona ae conep:>KaT 

llpyrHX KHCnOT H MHKpOKOUH'IeCTB p83UH'IHbiX XnOpHnOB, TO "'9pe3 ICOitOBICH UpHBell9HH biX p83-

M9pOB 6ea aaMeTablx noTepb l!ollB MOJKHO <!>anbTpoaaTb pacTaopbr o6'beMoM no 10 Mn. Cne

nosaTenbao, ~eoaneaTpanaa pallHOAolla B KoaeqaoM npenapaTe MO>KeT PbiTb yaena'leaa no 

CpS!!HeHHIO C HCXOllHbiM UO'ITH H8 2 UOpRllKS. 

Ysenaqeaae pa6o'lero o6'beMa xpoMaTorpa<!>a'lecKol! KonoHKH aa nopBllOK (no 1 r CMOnbl) 

He UpHBOllHnO K UpOUOpllHOHSnbHOMY ysenH'I9HHIO OP'beMB 3niOeHT8 0 

nHOl!On BbiMbiB8nCR B 0,15 - 0,2 Mn. 

conep:>Kamero Ao11: pa-

Ha ocaoae TSKoro nponecca xpoMaTorpa<l>aqecxoro KoaueaTpaposaaaa H8MB 6hrna paa-

pa6oTSHbi MeTOllbi BbilleneHHR pSllHOXBMH'IeCKH 'IIICTbiX npenapaTOB Aolla c BbiCOKoA yllenbaoll 

(o6'beMaoA) panaoaKTHBHOCTbiO aa paanH'IHbiX MHIIIeaeA. Mbr acnonbaoaanH OKHCb Te , o6nyqea

HYIO TennoBblMH aeATpoaaMH aa HMnynbCHOM 6brcTpoM peaKTope (11BP, 011.fll1); Te MeT., 

o6ny'leHHblil nel!TpoH8MH H8 IIHKnOTpOHe; OKKCb Sb , o6ny'leHHYIO a -tt8CTHU8MH 1 H 

OKHCb La , o6ny'leHHYIO npOTOH8MK BbiCOKI<X 3H9prHil. 

0KKCb naHTaaa, o!5nyqeaaaR npoToaaMH c aaepraell 660 Mas 

Dna nonyqeaaa npenapaToB ael!Tpoaone<!>auHTHbiX H30Tono& Aolla OKHCb naHTaaa, cnpec

coaaaaaa B BHlle Ta6neTOK Tonmaaoll 1 MM H eecoM 1-1,5 r ,o6nyqanacb BHyTpeHHHM ny'I

KOM UpoTOHOB H8 CHHXpOIIHKnOTpoHe J!a60p8TOpHH Rll9pHbiX npo6neM QJ1.f!J1. nocne o6nyqe-

HHR, B OCHOBHOM B peaynbT8Te pe8KUHA pacmenneHHH THUS ( p Spxn ), r11e ae-

poHTHbie aaaqeaaa 0 ~ X < 20, o6paayiOTCH npaKTH'IecKH see aaaecTHbie aaoTonbr Aona. 

Haa6onbiiiHl! Bbrxon HMeiOT aellTpoaolle<!>aniiTHbie H30TOUbi c A < 127. 

HapHlly c AollOM npa o6nyqeaaa naaTaHa o6paayiOTCR pallHOSKTHBHbre aaoTonbi MHorax 

3UeMeHTOB, CYMMSpHSH BHTeHCHBHOCTb H3ny'leHHH KOTOpbiX B lleCHTKH p83 6onbiii9 0 '19M y 
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Rona, s peayn&TaTe qero panaoaiTHBBOCTb npenapaTa nepen aaqanow o6pa6oTIH 6~na ai

BHsaneaTaa 100-500 Mr panau, 

06ny'l8HBaH OKHCb naHTaBa paCTBOpHnaCb npH Cn860M Harp&BaBHH B 20-25 MD IOHn&H-

TpHpoBaaaoA HCI' • nony'l.eHH~A paCTBOp, BM DO HCI' , paa6asnBncH so no A ( 1:1), x 

aeMy no6asnBnHCb npa aaepraqaoM nepewemasaaaw Soef ~ 

20-30 Mr cepe6pa B sane paa6asneaaoro pacTBOpa AgN0
8 

no xoaneaTpanu • 0,01 M a 

npw B~6p8BB~X H8MH ycno-

BHHX COOCS~eHHH AgCf aaxsaThiBaeT 80-88% panwollona. B pacTBOpe ocTaJOTCH se-

!119CTBO MHI118HH H 6CJibmHHCTBO panH08ITHBH~X nponyxTOB Hll9pB~X p88ltllHll, B TOM qwcne H 

TaiBa, IOTOpbl9 BM9CT9 C AonoM MOryT a6cc:1p6HpoB8TbCH H8 cym><!>oiaTHOHHTlU H3 IOIIII81!'Tpll
/18/ 

posaHHhiX paCTBopos conRHoll KHcnoTw, aanpHMep, 6apall a cypbMa • Ocanox xnopHCToro 

cepe6pa T!llaTenbHO npoMbiBancR 111 H'CI' H paCTBOpRDCR B 4 MD KOHD9HTpHpoB8BBOII HCf 

DpH nep&M8I11HB8HHH c ycneH3HH 6ap60THPYIOIIIHM xnopoM, nonyqeaa~ll p8CTBOp paa6aBmlnCII 

xnopaoA sonoA no 6-8 M HCI' , oTnenRnca oT B03MOJKH~x cnenos aepacTBOpasmellca sase

ca D9HTpH~yrHpo88BH9M B ~HDbTpoBaDCR qepea XpoM8TOrpa~H'l9CIYIO IODOHIY nHaMeTpoM 

2 MM CO cnoeM cynb~I8TROHHTa 120-140 MM ( • 15() Mr). npa o6'1o8MHOII CIOpoCTH npo

xonsnnero pacTBOpa 0,15...{),2 MDfMRH lion, DO 118HHblM MOnenbH~X OD~TOB, DORBOCTbiO OC

TaB8DCR Ha IODOHK&, KonoHKa OTMblBanacb OT cnenoB p8llH08ITHBH~X aarpH3H9BRII H cepe6-

pa 8 MHct { Cl' ~) ~on amoaposancR xnopHoll sonoll ( pac. 5 ) • B nsyx-'rpex xannRx 

3ni08HTa ( 0,1 Mn) conepJKanocb, c yqeToM pacnana, oKono 80% o6paaosasmeroca 

npH o6nyqeaau panaollona. BpeMR, aeo6xonaMoe nnB nposeneBRB TaKoro BhineneHBR panao

Aona aa o6nyqeaaoro La , - 2 qaca. 

Hcnonb3osaaae nsyx oTaocaTenbHO cnenH~H'lB~x nnB Ilona nponeccos O'!.HCTKH (coocaJK-

neaaB c AgCl a a6cop6nRR- necop6nKH aa cynb¢QKaTHOHHTe)o6ecneqwsano panaoxa-

MR'l9CKYIO '!.HCTOTY DOny'!.aBIDRXCB npenapaTOB Rona, 4HCTOTa npenapaTOB oneBHBanacb Me-

T0.0.8MH p8.0.HOXHMRtt9CKOrO 8H8nH38, 8 T8KJK9 DO ·y -<:neKTpaM a no nepaonaM nonypac-

nana. nony'teHHble peaynbTaTbl D03BORBIOT YTB9pli<.CiaTb, 'ITO conepl!<aBH9 panHOBITRBHbiX aa

rpRaaeaaA 8 BhineneHHbiX aa naaTaaa npenepaTaX Ilona, Meaee 1%. Bonae TO'!.HYIO on:eBKY 

aa-aa cno>Kaoro aaoTonaoro coCTasa panaollona cnenaTb 6bmo Tpynao. 

nony't&HH9 panaollona B M8RbiX 061>8MaX p8CTBOp8 ( • 0,1 MD) ll03BORHRO roTOBHTb 

BbiCOKOKa'teCTB9HHbl9 BCTO'!.HIIKH H3RY't9HHH nnR Rn&pBbiX M8rHHTH~X CDeKTpoM&TpoB H CDeK

Tporpa~OB, B Ka'teCTBe MaTepaanoB nonnoli<KH acnonb3osanBcb cepe6po a nnaTBBa, aa KO

TOpbiX Aon npoqao ynepJKHBancR 8 peaynhTaTe xeMocop6naa, 

npa H3rOTOBD9HBB HCTO'I.HHKOB Ha cepe6pe CODRHOKRCDblll paCTBOp panuollona BblCY-

0 2 
I11HBaDCH npR 50-8() C Ha TOHKOA DODOCKe pa3M8poM (0, 7 : 0,1) X 15 MM • B Dponecce 

cymxu a nocnenyK>mell sochMR'I.acosoA BhinepJKKH npenapaToB B BaJ<yyMe ae aa6n10nanocb 

aaMeTHblX noTepb panaollona. BnecTRIDaR nosepxaocTb cepe6pa nocne BhicymaBaHHa aa 

Hell CODHHOKHCDOrO paCTBOpa cnerKa TYCKHena H TeMHena. 0nHBIO 3TH H3M8HeHHII cy-
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WeCTBeHHO He CK83biB8flHCb H8 CDeKTpOMeTpHqeCKHX KaqeCTB8X npenapaTa: DpH H3MepeHHH 

HB 6 eT8-cDeKTpOMeTpe C llBOliHOlt <jJoKyCHpOBKOli KOHBepCHOHHbiX aneKTpOHOB 
131 J C 3Hep

rHel! 251,15 K3B (nHHHH K 284,31 K aa) 6binO nonyqeao npa6opaoe paapeweaae, paBHoe 0,23% • 

. r DnH H8HeCeHHH lloaa HB nna THHY 6btn paapa6oTaH aneKTponHTH'IeCKRll MelTOil. flpouecc 

/ 19/ 
npoaoaancR B MHKpo aneKTponHTR'IeCKoA gqeliKe • KaTOilOM cny~Hna nonocKa nna THHoaoA 

2 
JKeCTH (0,4 !: 0,1 )x15 MM , flnBTHHB TIDBTeDbHO o6e3JKHpHB8D8Cb, pa6oqag CTOpOH8 K8TOil8 

o6pa68TbiB8D8Cb UinH<jJOB8DbHOl! 6 yMarol! H npoMbiBanach 6 HilHCTHnn!ITOM. PacTBop paaaoltoaa 

( 0,06 -0,07 Mn) nepeHOCHDC!I B DDBTHHOBYIO BBHHO'IKY - 8HOil 3DeKTpODHTH'IeCKOli gqet!KH H 

paa6a an!lnC!I ao 0,3 -0,4 Mn 1 -2 M H 
0 

SO 
1 

• flpouecc aneKTponRTH'Iec':Koro ocaJKaeHHH npo-

aoaanc!l npa c ane TOKB 3-4 MB. KonaqecTBO aacop6Hpoaaaaoro HB KBToae paaaolloaa ocTa

aanocb flOC TOSJHH biM C yaenH'leHheM CHnbi TOK8 1 HO 6btnO npSIMO nporropnHOH8nbHO BpeMeHH 

BbiQeneHHH, flpH llDHTeDbHOCTR 3DeKTpODH3 8 40 M HHYT BbiXOil 6bin paBeH 70-75% . floaep x

HOCTb nnaTHHbi nocne aneKTponH3 8 He HMena BHilHM biX aaewaax H3Meaeaai!. YneTyqaaaHHe 

paaHolloaa a aaKyyMe ae Ha6niOaanoch. KpoMe Toro, M bl IlbiT811HCb 3119KTp011HTH'IeCKH HB-

HOCHTb i!oa HB noaepxaocTb cepe6pa H aonoTa. B nepaoM cnyqae nocne aneKTponaaa nony

qanach HeyaoaneTBOpHTeDbH8!1 DOBepXHOCTb HCTQqHHKB, 8 BO BTOpOM - ~llCOp6UH!I p8UHOliOil8 

HB KBTOile He H86DIOil8D8Cb, 

0KHCb cypbMbi , o6nyqeHH8!1 a -qacTHUBMH c aHeprHei! 30 M as 

0 6 nyq eaae cypbMbl !!llp8MH renHH 06bi'IHO DpOBOilHTC!I llD!I nonyqeHHH IO< j I 12") H 

DO pe8KUHHM ( a xn , rae 1 ~ x < 3. PaanoaKTHBHOCTb MHWeHH K 

MOMeHTY H8'18D8 o6pa60TKH B OCHOBHOM 0Dpeaen!ID8Cb 3THMH H30TOD8MH. 0KHCb Sb paCT-

aop11nach a HBCbiiDeHHoA xnopoM KOHUeHTpHpoaaaaolt HCf • PacTaop anR CHHJKeHHH KOH -

ueHTp8UHH CODHHOil KHCDOT bl H8rpeaanCH llO KHDeHHH H pa368BflHflCH llO 3M Hef • LITo6bi 

npellOTBp8THTb rRilpOnH3 cypbMbl, paa6aaneHHe p81lH08KTHBHOrO p8CTBOpa npOBOilHflOCb 2MHCf. 

nanbHellwaH npoueaypa nonyqeHHH npenapa Ta PBilHOBKTHBH biX H30TODOB i!oaa T 8K8H JKe , K8K 

H DpH BbllleneHHH p81lHOliOil8 R3 o6nyqeHHOII npOTOH8MH OKHCH La 

3neMeHT8pHbii1 Tennyp , llBYOKHCb Tennypa H TennypOBBH KHCflOT8 

HCDOflb3Y IOTCH 06bt'IHO T e nnyp H ero COellRHeHH 11, KOTOpbte 

o 6 nyq8JOTCH TennOBbiMR Hel!TpOHBMH H HHOrllB DpOTOHBMH H ael!TpOHBMHo 6onbWHHCTBO CT8H

Il8pTH biX MeTOilOB p831leneHHH I!Oil8 H Tennypa OCHOB8110 H8 llHCTHflflHUHH 3neMeHT8pHOrO 

/ 20/ 
lloaa H3 cepHOKHCDbiX pacTaopoa • flpeanaraeMoe HBMR xpoMaTorpa<f>aqecKoe paaaeneHae 

no cpaBHeHHIO c 3THMR MeTOil8MH·-6on e e npocToll H 6biCTpbtll MeToa. TaK KBK Tenny p He a6-
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cop6apyeTcH cym4JoKaTHOHHT8MH aa KOHUeHTpapoBaHHbtX pacTaopoa conRBOtl Kli'cnoTbt, paa

aeneaHe CBOUHTC SI K ~HnhTp8UBH paCTBOpa Tennypa H Aoaa-131 qepea HOB006MeBBY~ KOnOB

Ky. npH p acTaopea aH Tennypa a ero coenaaeaat! a xoaueaTpBpoBAaaotl conHaotl xacnoTe, 

'!epe3 KOTOpy~ 6ap60THp yeT xnop, B9Cb panaotloa nonyqaeTCSI B O.IlBOM XBMH'IOCKOM COCTOSI

HHR1 T 8 K K8K B biCW H e BaneHTH bie €f>opM bl BOCCT8H8BnHB810TCSI xnopRLl-ROH8MB 1 8 HH3IDR8 

oKacnSI~TCSI xnopoM. T aKHM o6paaoM oTnaaaeT aeo6xoaHMOCTb a oxacnBTenbBOM uaxne, 

0 6SI38TenbHOM npH UHCTHnnSIUHOHHOM paaaeneHHH. 

Mcxon ahtM CbtpbeM am• nony'leHHH 
181 

J B CoaeTCKOM Co~e cnyli<RT TeO • nnB 
2 

o 6pa6oTKH o 6bt'IHO 6 ep eTCSI oxono 10 r o6nyqeaaoro MaTepaana. Taxy~ ll<e aaaecxy acnonb-

30BanH H Mbl B OUbiT8X no xpoMaTorpa~H'ISCKOMY BbiUeneHH~ tloaa H3 Tennypa. 

A 6co p6ua11 MHK pOK0naqecTB Rona MOHo~yaxuaoaanhH biMH cyn~oKaTHOHHTBMR yMeabrna

eTcH, ecna c oaepJKaHHe Tennypa a COl.ISIHOKRCnhiX pacTaopax 6ollbrne 10 Mr/Mn (pac. 6). 

Ho xoa<j>~auaeHTbi p acnpeaeneHRH ocTa~TCH ace-TaKa aocTaTO'IHO BhlCOKHMH anR npoaeaeaaB 

paa a eneHHII npH KOHU9HTpSUHH 100-200 MrfMn Tennypa B 8M HCI' ( Cf 
2

) • Ha pRe. 1 

npaaeae aa xpoMaTorpaMMa paaaeneHHSI MoaenbaoR CMeca Tennypa ( Te 0 
2 

) H 111 J 
HB KOnOHKe UH8MeTpOM 6 MM H CnOeM CMOnbi 25() MM ( 5 r nay9KC 5() X 8, 60 MKM 0 CB06oa-

Hblil o6'beM xonoHKH 4 Mn). CoaepJKaaae Tennypa a pacTaope 135 Mr / Mn. 06'beMaaR 

cKopocTb npa ~HnbTpanHH pacTao p a qepea Konoaxy 1,5-2 Mni MRH. KonoBKa OTMbtBanacb 

OT c neaoa Tennypa 60 Mn 8 M HCI' ( Cl' 
2 

) noT9pH paaHoRoaa B npouecce ~HnbTpaUHH 

H npOM btBKH ae npe Bbirnana 15 %. Aacop6apo aaHRbtR panaoRoa BbiMbiBancH H 
2 

O(CI'
2

) • B 

ne pBbiX 0,2 Mn 311 toeHTa c o6apanocb 80-85% Ron a OT nepaoaaqanbHO no6aanesaoro KOnH-

'!e CTBa 
1 ~ 1 } K n ayoKHCH Tennypa. ConepJKaaae Tennypa a aTOM npenapaTe se 6onee 

10-8 r . 

X poMaTorpatjlH'!ec KHil Me Ton u c nonb3oaanc H HBMH .IlnB nony'leaaSI 181 J aa 10 r Te0
2

, 

o6n yqeauoil TennoBLIMH ueiiTpoaaMH ua HMnynbCHOM 6btCTpoM peaKTope OM.HI-1. Pa.IlHOBKTHB

HOCTb Bbtnen eaaoro npenapaTa Rona y6btaana B Te'!eaae Tpex Mec Hue a c nepaonoM nonypac

naa a 8 nae tl. faMMa -cneKTp npen apaTa He H3MeHSinCR CO BpeM9HeM H TO'IBO COOTBeTCTBO-

Ba n c n pa BO'!HbiM naHHbiM o ·Y -nepexoaax, conpoaoli<Ua~max pacnaa 181 J 3TH 

p e3yn b T 8 T bl n 03BORHn R c.nen a Tb 3 8 K11IO'leHRe 0 TOM, ttTO p 8 .llHOXHMHqQCK8R 'IBCTOT8 B hiJl9neu

HOrO xpoMaTorpa~H'I:eCKHM MeToaoM Rona nyqrne '!eM 99,9%. BpeMSI, aeo 6xoaaMoe anSI 

H3rOTOBn e HHSI npena pa Ta Rona, 06bi'IHO a e npeBbiiDan'o 6 '18COB. c~aa BKn~'l:aeTCSI B apeMSI 

pacTaopeHHH 10 r Te0
2 

a Ko nueaTpapoaannol! HCf npa 6ap6oTapoaaHHH xnopa qe

pea cycneHaa ~. 

8 OUHOM H3 OUbiTOB Mbl HCUOnb30BanH UnSI nony'leHHSI IS I J M9TannH'1:9CKHA T&n-

nyp , o6ny'leHHbtil ael!Tpo aa MH c 3Heprael! 10 M 3a. MeTOUHKa Bbtaener:aSI HH'I:eM ae oTnH

'!anacb OT onacauuo!l Bbltue . P aaaoxHMH'!ecKaH 'IHCToTa nony qeuuoro paaHotlona 6blna Ta-

K 8 SI JKe , K 8 K H B cnyttae TeO 2 • 

K a K aanao H3 npaaeneHHblX B H8CTORmel! pa60T9 XpoMaTorpaMM, xapaKTepaoA OC0-

6eHHOCTb iO n penapaTOB panaoAoaa, nony'leRHbiX XpOM8TOrpa~H'I:9CKHM M9TOnOM, BJIJISI9TCII 
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i 

' 

HX BbiCOKBH yaenbHBH (oo'beMaaH) paaaoaKTHBHOCTb. B HHIIIRX onbiTax pallROHKTRBHOCTb npe

napaToB obma nopHil!Ca 100 MICIOpRIMn. HaaecTHo, 'ITO cynh<l>oKaTROHHTbi o6naaaiOT BbiCOJ<olt 

/21 22/ 
paaRanaoauol! cTol!KoCTbiO ' • AaanRTR'IeCJ<R omyTRMble H3MeHeHRH a RX caollcTaax no-

HBnHIOTCH npR ll03e o6ny'I&HRSI 10
8 

paalr. npR aarpyaJ<e CMOllbl IIOilOM - 131 nopHiliCH 
6 

KIOpa/r RHTerpanbaaH aoaa aa aaa 'laca se 6ya&T npeBbiiiiHTb 10 paalr. CneaoaaTenbao, 

npH TBKRX aarpya~tax cop6esTa pallRBilROHBble 3<jMjleiCTbl se aomKHbi M&IIIHTb nponeccy paaQe

neHHH H 38rpH3HHTb npenapaT IIOil8 npollyKTHMH PHilHOnRTR'I9CICOro paapyiiieHRH CMOllbl. noa

TOMy XpOM8TOrp8~H'IeCICRM MeTOilOM, B npRHUHne, MO~O nony'IRTb H3 OOllY'I9HHOrO Tennypa 

HnR cypbMbi npenapaTbi paaaol!oaa c pHilROBKTHBHOCTbiO 1-2 KIOpR/J-tn. Hac~tonh!CO MOlKBO 

cyllHTb no RM9IOIIIRMCH B ne'IBTR ll8BHbiM 0 llpyrRMH MeTOil8MH B9llb3SI npRrOTOBH Tb 

CTonb ObiCTpo a npocTo aHanorH'IHbie npenapaTbi. Mbi nonaraeM, 'ITO KOHileHTpHpoBBHHbie 

pacTBOpbi PBilRolloaa B xRMR'I&CKR BKTBBaolt <l>opMe 6yayT oco6eaao yaooHbi llnH CHHTeaa 

MeqeHbiX IIOilOpraHR'IeCICHX npenapaTOB, ICOTOpbi9 celt'18C B IIIRpo!COM 8CCOpTRM9HTe BbinYCIC8-

lOTCH R30TOITHOA npOMbUIJneRHOCTbJO. 

3 a 1t n 10 'I e a a e 

Hal!aeHo paaee aeaaaecTaoe caol!cTBO MHKpoKonR'IeCTB Aoaa o6paTHMO a6cop6HpoBaTb-

cH B ~OpMe XnOpHilHOrO KOMnneKC8 jCf 
2 

- Cf 
2 

HB MOHO~YHKUHOB8nbHbiX cynb<I><>KBTRO-

HHT8X THna KY-2 a llayeKc 50 Ha aachiiiieHHhiX xnopoM KOHil&HTpupoaaaHbiX pacTaopoa 

HCf H Lief 

Ko3(jxj>HnueaTbi pacnpeaeneaHH a 5 - 8 M Hef ( Cf 
2 

) • 300 

Lief (Ct
2

) • 1000. 

,aa9-11M 

Ha ocnoae aailQeaaoro caollcTBa paapaooTaH xpoMaTorpa~R'IeCKRII MeTOil BbiileneHHH 

oe3 HOCHTenH HeilTpOHOile~HUHTHbiX H30TOllOB l!Oil8 R3 OICHCR nBHTBHB, oony'leHHOl! llpOTOHB

MH BbiCOICHX 3Heprull. 

nony'leHHbie npenap8Tbl p81lHOl!Oil8 HCllOllb30B8llHCb llllH npHrOTOBneHHSI KB'IeCTBeHHbiX 

HCTO"''HHKoa. aeo6xo.aRMhiX rrpH HccnenoaaHRSIX cneKTpoB KOHBepCHOHHbiX aneKTpoaoa. Dnsr 

3Tol! uenH iloaocoaeplKBIUHe pacTBOpbi BbiCYIIIRBanHcb aa cepeopHHbiX noanolKKax HnH Aoll 

aneKTpOnHTHqecKR OCB~BnC~ H8 rrnaTHHOBOM K8TO.Oe H3 p8CTBOpOB Hef - H SO 
2 • 

XpO.vi8Torpa~H'IeCKHII MeTOil npRM9HHM llll
0

SI BbiileneuuH PBilHOH30TOnOB l!oaa H3 oony

qeaaoro TennoBhiMH aeilTposaMH Tennypa a aa cypbMbi , o6nyqeaaol! anb~B-'IBCTRilBMR. Oa 

noaaonHeT nony'IBTb npenapaT)>I aaoTonoa l!oaa c paauoaKTRBHOCTbiO 1-2 KIOPR/Mn. PallHO-

XHMH'IecKaH 'IHCToTa npenapaTOB ny'<IIIe 99,9%; coaeplKBHHe H Cf 2-3%. 
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fO 
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2 

{HClj 
1 

0 1 3 5 7 9 11 [LiCL} 

P H c. I. PacrrpeaeneHHe xnopli!IHOro KOMrrneKca Aoaa Me>Klly .[layeKc 50x8 H pacTaopa-

MH Hef ( Cf ~) Lief ( Cf 
2

) N a Cf ( Cf
2 

) pa3nH"!HOil KOHUeHT-
pBUHH. 
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KD 

KD 300 

300 

200 
200 

tOO 

o+---~~~~~--~~~~~r-~-
t(J3 to -2 10 -1 {CL2} 

100 

p H C. 2. 
H3MeHeaae KO~HUHeHTOB pacnpeueneBHH Aoua Me~y nayeKC 50x8 H 
SM HCI' B 3 a BHCHMOCTH oT KoHneHTpaUHH Cf ~ • 

o+--............ ~---....-..--.................... ...........-~-
0,5 5 to {HCL} 

p H C . 3. 3 aBHCHMOCTb a6cop6UHH ilona oT KOHUeHTpatlHH HCI' H3 SM pacTsopos 

HCI' + HCI' 0. Ha nayeKc 50 X 8. 
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p H C . 4. 
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~ to• 
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&. to3 
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i3 
<:) 

§ 

HCl (Clz) HzO(Clz) 

iOz. I 0 I I I I 
2 

00 18/"1 p-pa (} KOnfiRX
1 

npowea. '18pe3 

KO/IOHKJJ f KannR - ~OJ 1"1/1 

X poMaTorpaMM8 9niOHpOB8HHH p81lHOHOil8 H3 KOnOHKH , 3anonH9HHOl! n ayeKc 
50x8, 60 MKM56 1 ¢ = 2 MM, f = 100 MM . 
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p H C. 5. 

5-10 

uc.xodHt~~U jnpo ..... ~-
p-p HOii p-p H20(C11) 

IL 
r-

-
tO -

~ , 
• " ~ :; 
3" -~ 

" "'-

~ 
~ 

t 
~ ~ 

0 

~ 
? 
"' , , -" '-' . "' 

I 
~ 
E 
0 

" .. .. 
Q. ~ 

tO' 

a ~ 
E " . .. , , 
~ ~ 
~ ~ 

" - 0 "' a v >'5 0 

' 3 .., , 
~ E 0 - ,__ . • 0 

" E 0 , E i "' • ~ " " 
....._ 

to> 
0 2 4 6 8 10 t2 0 t 2 J • 5 6 

N/1 8M HCl{Cl,) Kannu -JnKJeHmO ( 0,03 Mn) 

XpoMaTorpaMMB pa3neneHHH Ha KonoHKe paauoilona H paauoaKTHBHblX H30Tonos 

apyrHx aneMeHTOB, coocanHBlllHXCSI c 40 Mr AgCf H3 3M HCf - O,OlM 
Sn Cf O ; </ = 2 MM, f = 140 MM, nayeKC 50 X 8, 60 MKM. 

17 



p H C . 6. 

KIJ 

300-

200 

100 

50 

20 

10+-~~--~~.-~---
D 50 100 200 Te MYMn 

!13MeHeHHe K03<l'¢HUHeHTOB pacnpeueneHHSI )Cf
2

• Cf 
2 

Me>KLlY nayeKC 

5() X 8 H 8M HCf ( Cf 
2

) B 3 8BHCHMOCTH OT KOHUeHTp8UHH Tennypa. 
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p H C . 7. 

5 · 10 3 

103 

10 2 

10 

ucxo8Hbll1 
p-p 

npOMblf3HOU I 3f/HJeHm 
p-p 

0 20 40 60 80 100 12 
M/7 I Kanflu 

131 
Paaaeneune MoaenbnoA cMecn 10 r TeO - Ha KOnOHKe ¢ = 6 

11 cxoaHbl II pacTaop f = 250 MM , n a yeKC 5Q X 8, 6() MKM. 

8MHCf (Cf)- 135 Mr / Mn Tf- t31J 

8MHCf(Cf
2

), a m oe HT H
2
0(Cf

2
). 

, npOM b! BHO i! pB C TBOp 

MM, 


