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BBE.QEH~E 

npo~3BO,QCTBO He06XO,Q~MOro B Kap,Q~OA~arHOCT~Ke TannHR-201/l/ 
OCHOBbiBaeTCfl B HaCTOR~ee BPeM.A npeVIMY~eCT86HHO Ha R,QepHO~ peaK­

L!HH YCKOp€HHbiX npoTOHOB C BbiCOK006orall.leHHbiM TaililHeM-203/ 2/: 

203Tl (p, 3n) 201 Pb _ _:9:.:,4:...":...'~ 
33 

201Tl(73,1 q ). 

MeTO,QVI4€CKV1 BHa4aJle Bbi,Q6JlRIOT J.13 MI<1WeHH pa,QHOHYKil\II,Qbl CBHH4a 

VI 04111ll.laiOT HX OT aarp.A3H6HH~ TaililHR 38 MHHHM8IlbH06 nOCJle KOH-

l.\8 06Jly46HHR BPeM.A, onpe,qeilR€MOe T6XHOI10n146CKVIMH B03MO>KHOCTR.""' 

Ml-1. ,D.anee L!epe3 30-35 4aCOB npoBO,Q.AT Bbi,QeneHitle VI KOH4eHTPI-1POBa­

HH€ pa,qvroTannvr.A, HaKonvrawerocR a peayilbTaTe pacna,qa caHHL.Ia-201 . 
.Qn.A BblnOilH€Hio1.A 3THX .QBYX OCHOBHblX onepa4111a:1 06bii..IHO V1CnOllb3YIOT 

8 pa3nJ.1L!HbiX C046TaHHRX M6TO,Qbl COOCa>K,AeHHfl/3 -7/ , 3KCTpa K4HH /8, 9f 

IIIOH006MeHHO~ XPOMaTorpa¢YH1 /S- 7 ' lO, :1:.1 I . HY1 8 OAHO~ Y13 pa60T 

C Y1CnOJ1b30BaHY1eM XPOMaTorpa¢Y1Y1 He nPY1MeHRJ1Y1 XOPOWO Y138€CTHbli:1, 

ceJ1eKTY1BHbl~ no OTHQW€HY110 K OAHOBaJ1eHTf-!OMY TaJ1J1Y110 B CY1J1bHOKY1C­

J1biX paCTBOPaX COp6eHT-12-MOJ1~6AO¢oc¢aT aMMOH~R /AM¢/ -

(NH4 )3 PMo12 0 40 · 5H 2 0 112~ 3To, 04eB~AHO, CBR3aHO C TPYAHOCTRM~, 
Bo3HY1Ka10~Y1MY1 npY1 oT¢Y1J1bTPOB~BaHHY1 MenKOAY1CnepcHoro nopowKa re­

TepononY1C011Y1 Y1J1Y1 npY1 Y13rOTOBJ1eHHY1 Ha ee OCHOBe Y10H006M€HH~X 

KOJ10HOK. 0AHaKO 3TY1 TPYAHOCTY1 nerKO npeOAOJ1Y1Mbl, ecnH AllR 3a­

nOJ1HeHY1R KOJlOHOK B3RTb AM¢, ¢Y1KCY1POBaHHbli:1 e MaTPY14e nopY1cToro 

Te¢noHa. TaKo~ cop6eHT 6biJ1 paspa6oTaH MoCKB~HbiM n .H. c COTPYA­

HY1KaMY1 Ill a/. 

Haw onbiT Y1cnonbsoeaHY1R AM¢-cop6eHTa AllR OAHOCTaAHHHoro Bbi­

AeneHY1R Y1 04Y1CTKY1 PaAY10Ta11J1Y1R Y13 o6ny4eHHOro nPOTOHaMY1 CBHH­

Lta 1141 n03BOJ1Y1J1 CAeJlaTb 3aKJl104€HY1e, 4TO He MeHee ycneWHbiM MO­

>KeT 6b1Tb nPHMeHeHY1e AM¢-cop6eHTa B npo4ecce nony4eH~Y1R Tan-

11Y1R-201 Y13 MY1WeHY1 TaJ1J1HR-203 KaK Ha CTaAY1Y1 04Y1CTKY1 npenapaTa 

paAY10CBY1H4a OT nPY1MeCei:1 CTa6Y1J1bHOrO TaJlJ1Y1R, TaK Yl Ha CTaAHY1 

pa3Ae11eHY1R paAY10reHHOrO TaJ1nY1R-201 Y1 CBHHLta-201. npYI TaKO~ 

opraHY13a4Y1Y1 npo4ecca aACOP64HR OAHOBalleHTHOro TallllY1R Ha AM¢ 

3aMeHReT 3KCTpaK4YIIO TpexeaneHTHOrO TaJlnY1R opraHY14eCKY1MYI pea­

reHTaMY1 /3,7,9 1, 4TO, Ha Haw earnRA, AenaeT MeTOAY1Ky no PRAY na­

paMeTpoe 6o11ee 3¢¢eKTY1BHO~, 4eM Te, 0 KOTOpbiX Y1MeiOTCR CBeAeHY18 

8 11Y1TepaType, CM., HanpY1Mep, /3,5,li0/ 
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B HaCTO.AW.el1 pa6oTe npe.QcTaeneHbt peaynbTaTbt lllccne,qosaHIIII-1, 
no3BOJ1J.18WJ.1€ np€.QJ10)1(111Tb MOAJ.1¢J.1L..~IIIPOBaHHYIO M€TO.QVIKY Bbt.Q€J1€HVI.A 
201 Tl Vl3 o6ny4€HHbtX MHweHe~ Tann~t~.A 0 B ocH08Y 6btno nonomeHo OT­

,qeneHHe Y11bTpaMVIKPOK011VI4€CTB C8111HL..~a OT MaKPOK0111114€CTB Ta1111J.1H 
nyT€M COOCa»<.QeHVIft 

201 Pb C CYJ1b¢aTOM CBVIHL..ia VI nPOB€.Q€Hr.1€ no­
CJ1€.QYIOUJ.€rO paa.QeneHV!ft 

201
Pb 1-1 HaKonH8Werocft npH ero pacna.Qe 

201 Tl COP61...1J.1€l1 TaJ111J.1.A Ha 12-M011VI6,Q0¢0C¢aTe aMMOHJ.1.A o 

3KCnEPHMEHTAnbHA~ 4ACTb 

B'ozQe.aeH.Ue C8UH.'4Q U3 MUUL8HU maJl.flU.R. ~CCil€AOBaHl-1.A npo-
8€.Q€Hbt C J.1CnOilb30BaHV18M nPIIIPOAHOrO M€Ta11Il1114€CKOrO Tanm1.A, o6-
ny48HHOCO npoToHaM~ c 3Hepr~e~ 660 M3B Ha ~a3oTPoHe OH~H ~n~ 
c 3HeprJ.1e~ 65 M3B Ha Jlr.1Hei-1HOM YCKOPJ.1T8Jle npoTOHOB nY-100 
8 M~B3 /Cepnyxos/0 nocne o6nyl.leHHR MHW€Hr.1 co,qepmanr.1 see oTHo­
Cr.1T€IlbHO ,QollrO>KVIBYW.III€ /T112 > 9 4/ Heii!TpOHOA€¢l-1U.J.1THbl€ J.130TOnbl 
ceHHU.a 20o • 201 • 203pb 0 Macca Tann~t~.A a KamA OM 3KcnepHMeHTe co­
cTaBn~na -3 r. M~weHb pacTsop~n~ np~ 90 ± 1 0°C B 50 Mn 
5 MOJlboJl-:IJ H

2
S0

4 
0 K cepHOKt.1CilOMY pacTsopy Ta11Ilr.1.A ,qo6aen.AI1111 

npVI 3Hepriii4HOM nepeM€WJ.1BaHJ.11.1 OT 1 .QO 20 Mil 0,06 MOJlboJl-1 

Pb (N0
3 ) 2 J.1 BbtnaBWI-1~ OCa.QOK cynb¢aTa CB111H4a oT¢J.1JlbTPOBbtBaJllll 

4epea cTeKnRHHbt~ ¢~t~JlbTP N3 111111-1 l...I€HTPVI¢yr~t~posanll1. Oca,qoK oTMbt­
eanH OT COA€PH<a14ero Talllll-1~ VICXO.QHOro paCT80Pa BO.QHO-CnlllpTOBbiM 
pacTBOPOM /1:1/ 2,5 MOnb·n-1 H2S04 ~ cn~pTOM. 

0THOCJ.1T€JlbHbl€ KOJlr.14€CTBa pa.QHOaKTr.18HOro CBVIHl...\a, 3aX8a4€HHO­
ro · oca,qKaMI-1 npH pa3JlV14HbtX ycnoaH.AX ocam,qeHvt.A, onpe,qenRnvt raM­
Ma-cneKTPOMeTpHl.lecKVI no vtHT€HCr.1BHOCT~ raMMa-JlHHl-11-1 C 3HeprvtRMJ.1 

147 K3B ( 200
Pb), 331 K3B ( 201

Pb), 279 K3B ( 203Pb) 
8 allVIKBOTHbtX l.laCTRX paCTBOPOB .QO OCaH<.Q€HJ.1fl 1.1 8 $111JlbTpaTaX o 

O~ucmKa npenapama paouoc6UHua om ma~~UR. Oca~K" 
PbS0

4 
o6bt4HO co,qepmanr.1 AO --1 Mr TannH.A, saxsal.leHHoro a peaynb­

TaTe OKKJl103J.1VI H,BepoRTHO,H€VI30MOp¢HO~ COKPr.1CTaJlJ11113a4J.1111. nn.A 
YAa118HJ.1fl 3TVIX 3arpR3H€HIII~ CYJ1b¢aT CBII1H4a paCTBOP.A11J.1 npl-1 70°C 
B 20-JQ Mn 4 MOnb·n-1HN0 3 . K pacTBOPY ~o6aanRn~ 1-2 Mn 
1 MOllb ·n-1 Na

2
S0

3 .Qll.A cTa6HnVI3a4HVI Tanniii.A 8 o,qHoeaneHTHOM co­
CToRHIIIIII. Tann111~ y,qanRnlll 1113 pacTsopa ¢11111bTpa4vte~ l.lepea KOJlOHKY 

/BblCOTa - 60 MM,~~aMeTp - ·3 MM/ C 0,5 r AM~-cop6eHTa CO CKOpo­
CTbiO 2-3 MJl·MHH- 1 .Co,qepmaH~t~e AM$ a cop6eHTe cocTaanRno 9,5%0 
CTeneHb 04111CTKJ.1 onpe.Qe11R11H pa.QHOMeTPH4eCKH c J.1Cnol1b30BaHVIeM 
pacTsopos,co.QeP»<aw.lllx oKono 1 Mr TanniiiR,M€4eHHoro pa,qVIOHYK11H.Qa­
M~ 200,201,202Tl. 

BwOe.aeH.ue paOuoceH.H.020 maJlJlU.R U3 a3omHOKUCJl020 
pacmaopa. HaKonneHHe pa.QHOTanniii.A a pesynbTaTe pacna.Qa 11130-
Tonos CBJ.1H4a nPOIIICXO.QI-1110 B paCTBopaX 4 MOJ1b·11-1HN0 3 • CTaH-
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.QaPTHoe apeMR HaKonneHVIR a 3KCnepVIM8HTax 6brno 32±2 1..1aca. 

B KoH~e 3roro nepvto,qa K pacreopy ,qo6aanr~nVI 1-2 MJl 1 M01lb·n-1 

Na
2
S0

3
• Sbr.QeneHvte pa.QVIOTal11lVIR Vl3 pacreopa VI or,qeneHVIe ero 

OT CBVIH~a nPOBO,QVIJlVI Ha BTOPO~ KOJlOHK€ C AM¢-cop6eHTOM /0,5 r/ 

npVI ¢vt1lbTpa~V1VI CO CKOPOCTbiO 2-3 MJl•MVIH-l • .Qanee KOJlOHKY nPOMbl­

eam-1 1 MOJlb ·11-
1 

HN0 3 ,QJlfl y,qaneHIIIfl CJ18,Q08 CBVIH~a VI BOAC~ .QJlfl 

y,qaneHVIfl a30THO~ KVICJlOTbl. no!lHOTy Bbi,Q8J18HVIfl Onpe,qeflfl1llt1 raMMa­

cneKTPOM8TPV11..18CKV1 no aKTVIBHOCTVI pa.QVIOTannV!R e pacreopax ,qo 

VI nocne ¢VI!lbTpa~V!VI. 

OttucmKa u KOH'L\.eHmpupoaaHue paOuoma.ruzu.R. V13 KOflOHKV! 

c AM¢-cop6eHTOM pa,QVIOTannV1~ BbiMbiBanVI KOHu,eHTPVIPOBaHHbiM /25%/ 
paCT80POM aMMV!aKa. AMMVIai..IHbr~ pacreop ¢;1-11lbTposanV1 co CKOPOCTbiO 

1 MJl•MVIH -l 1..1epe3 KOJlOHKY /BbiCOTa - 50 MM, ,QV1BM8Tp - 3 MM/, 

3anO!lH8HHYIO KBTVIOH006MeHHO~ CMOJlO~ .Qay3KC 50X4 /100-200 M8W., 

NH:-¢opMa/, Ha KOTOPO~ y,qep~V18BJ1Cfl Ttl+ . npvt 3TOM npoVICXO.QI-1-

na 04VICTKa OT ¢oc¢;aT- VI MOJ1V16.QaT-VIOHOB,06pa3yiO~V1XCfl npV! pa3py­

W8HVIVI AM¢ s ~enoi..IHO~ cpe,qe a npou.ecce 31liOVIPoBaHVIR rannVIR aM­

MY1aKOM. KO!lOHKY OTMbiBBJll-1 OT aMMJ."'BI..IHOrO pacTBOpa BO,QO~, H8CKOJlb­

KVIMY1 MVIIlJlVIIlV!TPaMVI 0, 09% NaCl 1-1 aareM ebrMbreanVI pa,QV10Ta11JlV1~ 
10 M1l 1 ,8% NaCl , np~t~ 3TOM rannVIi1 BbiMbiBancr~ nonHOCTbiO a neP­

Bbrx 5-6 MJl pacraopa. Co,qep~aHVle np~t~Mecei1 ¢oc¢opa, MOJ1VI6,QeHa, 

CBVIHLJ.a 111 cra6V11lbHoro rannvtR a 31110are onpe,qenr~nVI xopowo VI3Becr­

Hb1MVI KOJlOPIIIM8TpV11..18CKVIMVI MeTO,QBMVI I 16 -
171

, 

PE3YnbTATbl ~ ~X 05CY)!{/lEH~E 

,llnR OT,Q8Jl8HVIfl pa,QVIOCBVIHLJ,a OT MBKPOKOJlvtl..leCTB TallJlJ."ifl Mbl CO­

OCB}!(,QBJlVI MVIKP03118M8HT C VI30TOnHbiM HOCVIT8118M. npoV13 88,Q8HV1e pa­

CTBOPVIMOCTVI PbS0
4

, paeHOe 1 ,6·1Q-8 /18/, n03BOJlfi8T nOJlHOCTbiO 

nepeeecrvt cevtHeu, Vl3 5 MOllb·Jl·- 1 H
2

S0
4 

pacrsopa, co,qep~a~ero 
~ 60 Mr·Mn-1 rannVIR, a oca,qoK. nonHora cooca~,qeHVIR pa,QVIOCBvtH­

u.a c vt3oTonHbiM Hocr.neneM Vl3 50 Mil 5 MOllb .n-1 H
2

S0 4 He aaalt1ce­

na Hill OT BP8M8HVI nepeM8WVIBBHit1fl cycneH3V1111 7 Hlt1 OT KOJlvtl..leCTBa 

Pb 2+ /eM. Ta6n"4YI. 
KacaRCb no8e,qeHvtR rannVIR, cne,qyeT cKa3aTb, 4TO ecnVI vtcxo­

,Qit1Tb TOJlbKO 1113 88Jli-11..1V!Hbl npOvt388,Q8HV1fl paCTBOPVIMOCTV! Tl2 80 4 , 

paBHOJ.1 4 · 10-3 1181
, TO 8 3Tit1X yCJlOBitlfiX CJ18,QOBBJ10 O>Kvt,QaTb l..laCTVII..I­

HOrO oca}!(.Q8Hvtfl cynb¢ara Tl1 +. Ho 3Toro He Ha6nro,qanocb, no-evt­

A"MOMY, "a-aa o6paaosaH"R cynb¢laTHoro KoMnneKca [ T1 (50 4 ) 2]­
/repMo,QvtHaMVII..IeCKaR KOHCTaHTa cra6HJlbHOCTit1 K~=15,7. Il·Munb-1/19/, 

y,qepmVIearo~ero rannvtr::1 8 pacraope. Konvtl..lecreo npVIM8CVI rann1-1R 
8 OTHOCVITe!lbHO 6onbwvtx oca,QKax cynb¢ara cevtHU.a I~ ,qo 200 Mr/ 

He npes~wano 1 Mr. 

3 



... Ta6JZuua 

Cooca~eHHe PdAHOCBHHUa c Pb80 4 /50 Mn 5 MOnh·n-1 !1 280 4 
60 Mr·Mn-1 Tl / 

, .. 
Pf,(N03)

2 
BpeMR 0THOC:!T8JlbHaq pa.!WOaRT:!BHOCTh CpenlL1f: 11/n (:.IT') KOHTaK BHXOJ( CO-
Ta rrepen oca'KJ(eHae" IIOCJI8 0CflY.,JJ;9Hil.R 0 C a.'K,1l9 Hi.LP. 
OC8,IJ.Ka pa.IJ;;IOCB;JH-
c pacT- 200 pg 2Cipe 203pd 200 pt: 20Ipc; 203pg rl 

IJP.' /o 
BOpO::. :Oy=I47 "r..33r Ey=27S i>y=I47 C:y=33I Er-279 (Mil H) 

r:a3 K3i3 R8B R83 :<33 K33 

I 20 30 51675 21500 39540 <IOO <roo <roc GO -> ....... , ( 

2 60 30 44335 r9240 35580 <roc <roo , roo > 99,7 

3 roo 30 46620 r9365 37370 "roo < IOD ..:: roc >98,? 

4 200 30 47380 r9360 40690 <roo <roo <roo >99,7 

5 roc 0,5 36350 r4435 32r50 <roo <lOu <ICC co ->._.,..,,I 

6 roc 5 59885 22780 504£0 < roo <ICC <roo /' 98' ( 

7 roo ro 37540 r4000 32600 <roo "roo <roo 799,7 



Cae>KeBblnaewlt1~ oca.QOK PbS0
4 

nerKo pacTaopReTCfl a 4 M011b·n-1 

HN03 6naro,qapf! ABYM ¢aKTOPaM: V1~4e3aiOU,.\e Ma11biM KOH4eHTPB4lt1fiM 

(SQ 
4

) 2 --VJOHOB B 3Tlt1X YC110BVIRX / 20/ VI o6pa30B8H1.110 H1.1TP8THbiX KOMn­

neKC08 CBVIHI...la / 2l/ . 06beM 830THOKlt1C110rO paCTBOpa He fi811ReTCfl 

CTpOro J1lt1Mlt1TVIPYIO~lt1M $8KTOPOM nPI-1 OT,qeneH1.1lt1 OT CB1t1H4a 3arpR3-

HeHlt1~ TannV!R Ha AM¢-cop6eHTe, nocK011bKY .QI.1HaMlt14ecKI.1~ K03¢¢1.1-

l..lVleHT pacnpe,qeneHVl.A Tl 1 + 8 3TVIX ycnoalt1RX VlMeeT aen~t~41.1HY nopfl,q­

Ka 10 4 114
'. no3TOMY KaTVIOH nonHOCTbiO COp61.1pyeTCfl 1.13 H€CK011bKI.1X 

,qec.ATK08 MI.111111.111VITPOB pacTaopa Ha 0,5 r AM¢-cop6eHTa, co,qep>Ka­

~erocf! 8 KOJ10HKe. 

B nepsbiX cep~t~RX 3Kcnep1.1MeHT08 6blno o6HapyH<eHo, 4TO asoTHo­

KVlCJlble pacTaopbl nocne AM¢-KonoHKV1 co,qep>Kan~t~ ,qo 20-40% Ta.nnVIR 
OT nepBOH84811bHO 38XB84eHHbiX CY11b$8TOM C81.1HU,a ero nPVIMeCHbiX 

K0111-14eCTB. E,qVIHCT8eHHbiM o6b.ACHeHlt1eM npocKOKa Ta!1111.1R Morna 6b1Tb 

nPI.1CYTCT8V1e a pacTaope TI 3 + , He cop6V1PYIOL4erocR Ha AM$ 1121 • 

Ae~CT8VITenbHo, nocne ,qo6a8neHV1R K asoTHOKV1C110MY pacTsopy soc­

cTaHos~TeJ1R /Na2 so3 ~11~ N!I2QH.HCI/ He cop6~PYIOI!Iaf!CR Ha AM<!> 
¢opMa TannV1R I-1C4esna. Co,qep»<aHVle Tan.niiiR a ¢VInbTpaTe 6bi110 Me­

Hee 1 MKr·Mil-
1

• 4aCTV14H8.A CT86VII11.138U,lt1R 3JleMeHTa 8 TpeX88JleHT­

HOM COCTORH111lt1 Ha61110Aa118Cb Ill .Q11R pa.QVlOreHHOro T811Jli.1R, o6pa3YIO­

~erocR nPV1 pacna,qe pa,qi-10HYK11111.QOB CBlt1Hl..l8 8 830THOKVIC110M paCTso­

pe. ~ 8 3TOM C11Y4ae .Q06aBJ1€HVI€ BOCCT8HOBlt1TeJ1R nPIIIBOAI-1110 K non­

HO~ a,qcop6l..lVII-1 Y.'lbTP8MVIKPOK011\114eCTB T81111VIfl reTeponOJlVICOJlbiO. 

npo4HaR a,qcop6l..llt1R T11 + Ha KOilOHKe c AM¢ cos,qaeT onpe,qeneH­

Hble TPYAHOCTVI npl-1 A8JlbH€~WeM nepeao,qe pa.QVIOHYK11VI.Q8 8 paCTBOP 

111 nony4eHlt1lt1 npenapaTa sa,qaHHoro Xlt1M\114ecKoro cocTasa. Ha1t16onee 

onTlt1M8JlbHbl~ nyTb lt1X npeo,qoneHVIR, KaK 6biilO Ha~,qeHo paHee, 3TO 

pacTaopeHlt1e AM¢ a KOHU,eHTplllpoeaHHbiX paCT80pax r1-1,qpaTa aMMO­

HVIR / 14/. nocne.QYIOu..taR cop6l..llt1.A TannVIR lt13 aMMIIIa4Horo pacTaopa 

Ha cynb¢oKaTVIOHlt1Tax T1-1na Aay3KC 50 c K03¢¢llt1U,lt1eHTaMVI pacnpe,qe­

neHVl.A K,q ..... l 0 3 
nosaom=1eT nerKo 04VICTI-1Tb era oT sarp.AsHeHJ.1~ ¢oc­

¢laT- 1-1 MOI1VI6,qaT-lt10HaMlt1. C KaTVIOH~t~Ta T1 1 + OTMblaaeTcR pacTBOPOM 

1 ,8% NaC! !K
11
-50/, B nepBbiX 5-6 MJ1 paCTsopa COJ1€Pli<~TCR npaKT~-

4eCKlt1 B€Cb pa.QVIOT811Jllt1~, paHee a,qcop6VIpOBaHHbl~ Ha 1.10H006MeHHO~ 

CMOJle. 

npenapaT, KaK noKasan aHan~tts raMMa-cneKTpoa, He co,qepH<IIIT 

,qpyrlt1X pa.QIIIOHYK11lt1.QOB, KPOM€ T81111VIfl, B TOM 4V1C11€ Ill B.Tex CJly-

48fiX, KOr.Qa Bbi.Q€Jl€HV1€ nPO·BO.Qlt111VI lt13 C110H<HO~ CM€CI.1 Cna.noreHHbiX 

3.fl€M€HTOB, o6pa3YIO~IIIXCfl nplt1 o6ny4€HV11.1 MV1W€HVI npOTOHBMVI C 3Hep­

rVte~ 660 MaS. Co,qep>KaHVIe npi-1Mece~ cTa6lt111bHbiX aneMeH roe 6blno 

HVIH<€ npe,q€1108 YfX 06Hapy>KeHVtfl M€TO.Q8Mlt1 KOI10PHM€TPVI4€CKOrO 8'H8JlY1-

38: Pb, Mo 111 P .< 1 MKr ·M11 -:lL. Co,qep»<aHIIIe cTa6Y111bHoro Tl He npe­

Bblwano 0,6-2,0 MKr·Mn-
1 

KoHTp011bHb1Mlt1 onbJTaMlt1 6bi110 noKasaHo, 4TO TannVI~ Haxo,qVITCR 

a Y130TOHlt14€CKOM pacTaope TOJlbKO a o,qHo~ ¢lopMe Tl1 + , o 4€M ca~­
,qeTenbCTayeT nonHaR a,qcop6~Y1R 3JleMeHTa Ha AM¢-cop6eHTe. 

5 



DnaroAaPR nocTpoeHVIIO npol...lecca BbtAeneHVIR Tl Ha ocHoee cop6-

L\VIVI BbiCOK03cJ>$eKTVIBHbiMH COp6eHTaMH, npaKTHI..IeCKVI HCKJliOI..IaiOLL\VIMVI 

noTepVI CBVIHL\a VI TaJlllVIR Ha BCeX CTaAVIRX V13BJlel..leHVIR 3JleMeHTOB 

Vl3 pac TBOpa, Xlt1MVII..IeCKVIi:1 BbiXOA PaAlt10T a nil VIR 6b1Il paeeH 98%. 
Becb npou.ecc Bb1AeJleHlt1R paAVIOTaJlJllt1R COCTOVIT 1-13 npoCTbiX, 6bi­

CTpO OCyLL\eCTBilReMbiX sa 6VIOJlOrlt14eCKOi1 3aLL\VITOi:1 onepal...llt1i:1. 3aTpaTbl 

5M HdO+ PACTBOPEHI!E MlllllEIDI H, 80-90°C 

0,06 M P6{NUolt COOCAJWIDlE pg .. C P&S o,_ 60-70°C 

5MHzSO,-CzH5 UH ( 1: 1) 
IIPOM>IBKA OCA.I{KA. 

Ct HsOH 

ltMHNUo PACTBOPEHI!E OCA.I{KA., 70°C 

fM 1Ja2 S03 --j BOCCTAHOBllEHilE U 3 - Tf + 

aiHJibTPAUHf! PACTBOPA 'IEPE3 KOJIO!OO' C Mm 

:EWlEPW PACTBOPA B TE'IEHHE 30 'I 

t .. 
BOCCTAHOBllEHilE Tf - Tf 

aii1JibTPAUHf! PACTBOPA 'IEPE3 KOJIO!OO' C Mm 

IIPOM>IBKA KOJIOHK!f 

COPBllHff rt*. HA KOJIOHKE C .JUY8KC 50 I 4 

H,O; 0,09"/. Na C{ 

1.8 1. Na ce 

-~-··- -~ 

- - I IIPOM>IBKA KOJIOHK!f 
-,~----~~~~~~~~~ . __ c= ____ ----, 

anmFOBAHHE Tt.. ll3 KOJIOHK!f c )lAYS KG 50 X 4 

IIPEITAPAT T l B ll30TOI!H'llll:::I\DM PACTBOPE 

CxeMa Bb~eneHHH TamiHR-20 1 H3 o6ny'tleHHbiX npoToHaMH 

MHWeHefi TaJ1J1Hfl. 
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BP€M€H~ Ha nepaOM 3Tane, OT pacraopeH~R M~W€H~ AO nony~eH~R 
~~croro or nP~Mece~ cra6~nbHOro rann~R a3oTHOK~cnoro pacraopa 
pa,Q~oat<r~aHoro ca~H~a, cocraanR~T MeHee 1,5 4acoa, a o6~aA 
npo,Qon~~renbHOCTb acex x~M~4€CK~X onepa~~~ AO 3aKn~4~TenbHoro 
3rana nony4eH~A npenapara pa,Q~orann~A pasHa 2,5-3 4aCaM. Pe­
KOMeH.QyeMaA cxeMa nepepa60TK~ rann~eao~ M~WeH~ np~ae,QeHa 
Ha p~CYHK€. 

3AKn/04EH~E 

Pa3pa60TaH HOBbl~ Bap~aHT M€TO,Qa pa,Q~OXV1M~4€CKOrO Bbi,Q€J1€H~A 201 Tl ~3 o6ny4eHHbiX npoTQHaM~ M~W€H€~ M€Ta11I1~4€Ct<Oro TaJ1J1~A, 
OCHOBaHHbl~ Ha OT,Q€J1€H~~ 201 Pb C OCa,QKOM PbS() 4 ~ noCJ1€AY~uteM 
pa3,Q€Il€H~~ 201 Pb vt 

201 Tl Ha KOilOHK€, CO,Qep~aute~ 1 2 -MOI1V16,Qo¢oc­
¢ar aMMOHVIA a MarpV~~e ~3 nOPVICroro re¢noHa /AM¢-cop6eHr/. XV1-
M~4eCKV1~ BbiXO,Q pa,Q~OTaJ1J1~A - 98%, npO,Q011~V1T€11bHOCTb X~MV14€CK~X 
onepa~~~ - 2,5-3 4j pa,Q~OHYK11V1,QHaA, pa,Q~OX~M~4€CKaA VI XV1M~4€C­
KaA 4V1crora orae~a10r rpe6osaH~RM R,Q€PHo~ M€A~~vtHbl. Mero,Q npocr 
8 annaparypHOM O$OPM118HV1V1 ,QJ1A nPOB€,Q€H~A T€XHOJ10r~4€CKV1X one­
pa~vt~ 3a 6~onor~4ect<o~ 3aut~To~. OH nPvtMeH~M A11A nepepa6ort<~ 
M!tlweHe~ Kat< Meran11vt4€CKoro rannvtR, rat< ~ Tl2 0 3 , o6b14HO V1C­
nonb3Y8Mb1X ,QJ1A npQI.13BO,QCTBa 20lrn . 

B 3aK11~4eH~e aBTOPb! Bblpa~a~r 6naro,QapHoCTb 8. ~. Co6oneay 
3a nOMO~b B pa6ore VI nepCoHany YCKopvtT€11€~ nY-lQQ VI ¢a3oTpOHa 
3a npoae,QeHvte o6ny4eH~~. 
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