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1 . · Bae.neuee 

npu peweHHH MHOrHX npo6neM COBpeMeHHOR ~H3HKH,TaKHX, KaK, 

uanpuMep, onpe.neneuue wacc1,1 _ueRTpHHO, He3aMeHHMHM HCTo•rnhK;M 

HH¢0pMaUHH MoryT cny::a:HTb pe3ynbT8TY npeUH3HOHHOR 

cneKTpOMeTpHH [ 1 J an&¢a-, 6eTa- ,· .x- nyqeR, JCOHBepcHOHHHX . H 
OlKe-:rneKTPOHOB • DpH 3TOM cawonornomeHHe H pacceSIHHe B 
MaTepuane HCTO\fHHKa RBnReTCR OllHHM H3 rnaBHYX npenRTCTBHR npH 

•• -· f ' 

H3MepeHHH.HX 3HeprHR H HHTeHCHBHOCTeR. 

.nnR nonyqeuHR 6onee TO\fHHi pe3yn&TaTOB B o6nacTH 

npeUH3HOHH08 cneKTpOMeTpHH HH3K03HepreTH\f8CJCHX ~neKipoHOB (E 
~ . ., ' " 

C 10 K38) C .ecnonb30BaHHeM pa,ItH08XTHBHYX HCTO\fHHKOB B 

H8CTOH11lee BpeMR Tpe6yeTCR: 

1) cneKTpOMeTp 3neKTPOffOB c . a6con1>THHM npH60pHlilM 

pa3peweuHeM B uecxon_bKO 3~ H .na::a:e 11eu,&we; 

2) ue6on&wHe no nnoma.nH HHTeHcHBffYe HCTO\fHHKH 

pa.nuoaKTHBHoro H3ny\feHHR TOnlJlHHOR HeCKOnblO aarcTpeM ( B 

H.neane - -aTOMHHR HnH MoneKynRpHHR MOHocnoA· ) H3B8CTHOro 

XHMH\fe~icoro cocTaBa H cT_a6Hnbu'He Bo apeweue; 

3) ua.ne::a:HHR . MeTO,ll. o6pa6oTKH .necxpeTHHX 3neKTPOHHlilX. . ' 
cneKTpoi'c ueH3~eCTHOA fOpMO~ bneKTpanbH08 ~HHiH. 

B1i1weyKa3auuue Tpe6oaanH~ npuae.neuu B nopR.nxe y6wsaHHR ux 
Bal!CHOCTH .. 

.na:s:e npu · uanH'iHH npu6opa c _BHCOKHM pa3peweuneM [2] 

na11!:!:a:Horo MeTo.na o6pa6clTKH . cneKTpoa ·. npe.nenw TO'IHOCTH 

H 

H 

llOCTOBepHOCTH nonyqaeMHX 3KcnepHM8HTanbHHX .naHHHX onpe.nem1eT 

. Katt~CTBO HCTO'-IH_HKa,. H B nepay1> oqepellb. era TOnlllHHa.·. B cnyttae 

· "ToncToro" HCTOtfHHKa, B03HHKaeT .ne¢opM8UHR nHHHA ._cneKTpa 

acne.ncTBHe neynpyroro pacceRHHR 3neKTpOHOB B C8MOM HCTO'-IHHKe, 

l{TO Mol!'.eT He,TOnbXO cymeCTBeHHO 3aTpy,nHHTb o(Spa6oTxy·cneKTpa, 

HO .na::a:e c.nenaTb eE! neao3MO][HOR npu Hccne.nosaHHH 6nH3Kone:a:amux 

nHHHR pa3H08 HHTeHCHBHOCTH. 

B nocne.nuee apeMR nau6on&wee pacnpocTpaneuHe nonyquJJH 

.naa MeTo.na npuroTOBneHHR HCTO\fHHXOB pa.nHoaxTHBHoro H3nytteHHR: 

ucnapenHeM B aaxyywe H . Macc-cenapauueR · c 3awe.nneuue11 HOHbB 

nepe11 ux sne.npeuue11 B no.nno•xy .no 3HeprHA wenee .1 oo 3B. 

nocne.nttHR. MeTO,It' Tpe6yeT BHCOKHX 38TpaT .H NBHee 3~KTHBeH, 

tteM nepBHR.: 
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8 OMHM 61,1na pa3pa6oTaHa MeTOllHKa [3] npHrOTOBneHHH 

ucT04HHKOB ucnapeuueM a aaKyyMe npe.naapuTenhHO a1,1.neneuuoro c 
TIOMOfilbD 3neKTponu3a rrpenapaTa, nony4eHHHe 3THM MeTOllOM 

HCT04HHKH ·TI03BORHRH peWHTb pHll TOHKHX 3a,naq [ 4, 5] 

cneKTpOCKOilHH KOHBepcHOHHHX u OJKe-aneKTPOHOB a o6nacTH 
3HeprHH 4-7 K38. 3Ta MeTOllHKa ycneWHO npuMeHHnacb B TetieHHe 

HeCKORbKHX nocne.nHHX neT. O.nHaKO pH.n el:! ue.nocTa TKOB. cpe.nu 
KOTOpliX HH3KHH BHXO.ll (Ha no.nnoxKy HaHOCHTCH He 6onbwe 15-257. 

npenapaTa ), Tpe6yeT ucnonb30BaHHH Hoaoro MeTo.na, cao6o.nHoro OT 
rrepequcneHHHX He.nocTaTKOB. Eonhwue ua.nex.nu ao3naraDTCH Ha 

rrpHrOTOBneHHe MOHOMOneKynHpHHX HCT04HHKOB MeTOllOM 

R3HrMDpa-Eno.nxeTT [6,7]. 
r naaHaH u.neH MeTo.na 3aKnDqaeTCH B TOM, 4TO npoHCXO,llHT 

XHMH4eCKaH cop6UHH . C o6pa30BaHHeM MHna uccne.nyeMoro 

pa.nuouyKnn.na H3 ao.nHo~o pacTaopa, co.nepxaruero 3TOT HyKnH.n, ~a 
MOHOMoneKy nHpHYD nnl:!HKY opraHH4eCKOA: KHCnOTli C rrocne.nyDfilHM 
rrepeHOCOM el:! C rroaepxHOCTH paCTBopa Ha TB!:!p.nyD rro.nnoxKy. 
HeCMOTpH Ha TO, 4TO rrpHHUHTI H3BeCTeH yxe MHoro neT [1,8-10], 

rrpHMeHeuue era orpaHHtieHO. 3TO BY3BaHO, aepoHTHO, TeM, '{TO 

paHHHe rronHTKH ocyruecTBnHnHCb C ucnonh30BaHHeM CTaH.napTHOA: 

annapaTypH, B KOTopoA: nnomallh BaHHli ,nOCTHrana HeCKORbKHX 

KBa.npaTHHX .neUHMeTpOB. 8 npeUH3HOHHOA: xe cneKTpOMeTpHH 

Tpe6yDTCH B OCHOBHOM HCT04HHKH pa.nuoaKTHBHOrO H3RY48HHH, 

6nH3KHe K "T0484HHM" (o6H4HO pa3MepoM B ueCKOnbKO KBa.npaTHliX 

MH,1nHMeTp0B). KpoMe Toro, yMeHbWeHHe nnoma.nu HCT04HHKa 

.llHKTyeTCH OTHOCHTenbHO ManHMH KonuqeCTBaMH ucxo.nHoro 

pa.nuoaKTHBHoro rrperrapaTa. Il03TOMY uaMH 6una c.nenaHa rrorrHTKa 

MOllH~HUHPOBaTb MeTO.ll R3HrMDpa-Eno.nxeTT C uenhD yaenH4eHHH 

XHMH4eCKOro BHXO.na H yMeHbWeHHR pa3MepoB HCT04HHKa. 

2. MOHOMoneKynHpHHe pa.nHoaKTHBHYe HCTO\fHHKH 

npuroTOBneHHe MOHOMOneKynHpHHX pa.nuoaKTHBHliX HCT04HHKOB 

MMPM 

aeruecTB 

B03MOllCHO 

(TaKHX, 

pacnonaraTbCH Ha 

6naro.napH CBOilCTBY rroaepXHOCTHO-aKTHBHliX 

KaK llCHpHHe KHCnOTH, KeTOHli, crrHpTH) 

rpauuue ~a3 ao.na-ao3,nyx ,. o6pa3yH 

tli\tl:ititltHL,i{B KHCTl'ryr I 
U~JtiWX !iCC'.'lt.n11uafl , 

6&1Sm10TEHA -! -- - . 
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PHcyHoK 1. CxeMaTH~ecKoe npeAcTaBReHHe npouecca nepeHoca MMC 

Ha I'HApopo6Hy~ llOAROZKy: 

1 - MMC; 2 - 6apbep; 3 - llOAROZKa; 4 - BOAHHR paCTBOp, 

MOHOMOneKynsipH1:,18 cno8 ( MMC ) . MoneKynbI IlOBePXHOCTHO-aKTHBHblX 

BemecTB (IlAB) MMC HMeDT npH 3TOM onpe.nen~HHYD opHeHTaUHD: 

rH.npo~HnhHaH qacTh o6pamaeTcH K ao.ne, a rH.npo~o6HaH - K 

BO3.llYXY. .llnH CO3,!laHHH CTa6HnhHOro MMC Ha TIOBepXHOCTh BO.!11:,1 

·HaHOCHTCH KannH pacTBOpa XHpHo8 KHCROTl:,I, HMevme8 B 

yrneao.nopo.nHo8 uenoqKe He MeHee 14 aToMOB yrnepo.na, B 

nerKoneTyqeM H He pacTBOpHMOM B BO.lle paCTBOpHTene (TaKOM,KaK 

6eH3on, xnopo~opM HRH n-reKcaH). nocTeneHHo yMeHhwaH nRoma.nh, 

npHXO.ll.HIUYDC.H Ha 0.llHY MO Re Ky RY - U, C IlOMOIUhD .llBHxymerocH 

6apbepa MOXHO npHBeCTH MMC B TaK Ha3I:,IBaeMoe 

JKimKOKPHCTartnHqeCKOe COCTO.HHHe, KOTOpoe .HBR.HeTC.H OilTHMaRhHl:,IM 

.llRH KaqecTBeHHoro nepeHoca MMC Ha TB~p.nyv no.nnoxKy. 

CxeMaTHqecKH npouecc nepeHoca noKa3aH Ha pHcyHKe_ 1. QqeHh 

BaXHO BO BpeMSI nepeHoca no.n.nepXHBaTh IlOCTOHHHOe 

IlOBepXHOCTHOe AaBneHHe.IlpH npHrOTOBneHHH MMPH 3Toro YAaeTC.H 

4 

"" 

.llOCTHqh, HCI1ORh3YH BMeCTO .llBHXYIUerocH 6apbepa "nopwHeaoe 

Maeno". HanpHMep, oneHHoBaH KHcnoTa o6ecneqHaaeT .naaneHHe 

OKORO 30 .llHH/CM, qTo OTBeqaeT 3HaqeHHD u npHMepHO 20 A
2 

Ha 

MoneKyny ( 11 J H noqTH He 3aBHCHT OT .nnHHI:,I yrneao.nopo.nHo8 

uenoqKH. KonHqecTBO KHCROTl:,I, HCI1ORh3yeMO8 .nnH o6pa30BaHHH 

O.llHOPO.llHOro MMC no MOMeHTa CHHTHH nn~HKH, .nonXHO OTBeqaTh 

ycnoBHD u ~ un r.ne un - npe.nenhHaH MHHHManbHaH nnoma.nh, 

npHXO.llHIUaHCH Ha O.llHY MoneKyny MMC B JKimKOKpHCTammqeCKOM 

COCTOHHHH. 

~ MMPH rOTOBHTCH 061:,1qHO MeTO.llOM cop6UHH KaTHOHOB. Ho .nnH 

"' 

.., 

HeMeTannHqecKHX 3neMeHTOB BO3MOXeH nyTh o6pa3oBaHHH MMC H3 

ITAB. B MOneKyn1:,1 KOTop1:,1x 61:,1nH 3apaHee BKnvqeHl:,I pa.nHOHYKRH.!11:,l 

[ 11-13] . .ilnH HCTOqHHKOB, npHrOTOBneHHl:,IX cop6UHOHHl:,IM MeTO.llOM, 

MHHHManhHYD KOHUeHTpaijHD pa.nHoHyKnH.na, Heo6X0.!1HMYD .nnH 

HaCl:,IIUeHHH 1 CM 2 MMC,MOJKHO paccqHTaTh cne.nyDIUHM cnoco6oM [14]: 

C 
s 

10
3

·F 
u ·N ~V 

n A 

( MORh/n ) • ( 1 ) 

r.ne: F - cop6UHOHHaH TIOBepXHOCTh, CM
2 

; v - o6o~M paCTBOpa, 
3 - 1 

CM ; NA - qHCRO ABora.npo, MORh . 

C 3aBHCHT OT 3KCnepHMeHTaRhHl:,IX ycROBH8 .nn.11 .naHHoro F/V 

Hu 3;aqeHH8. HanpHMep, a pa6oTe [10] .llR.H crcl c = 10-
6 

n 3 s 

MOnh/R. B pa6oTe [9) .llR.H HgCl C = 1,4·10-
7

MORh/R. z s 

.ilnH nv61:,1x 3HaqeHH8 KOHUeHTpaUHH, pH paCTBopa H BpeMeHH 

cop6UHH noaepXHOCTHYD aKTHBHOCTh MMPH MOXHO npe.ncTaBHTh B 

cne.nyvmeM BH.ne [10): 

A=~- n 
u 7r 

( c-1 
• CM-z) 

n 

r.ne: a CTeneHb cop6UHH 

rpaMM-3KBHBaneHTOB 

rpaMM-3KBHBaReHTOB 

cop6HpOBaHHl:,IX 

CTeapHHOBO8 

HRH OTHOWeHHe 

KaTHOHOB 

KHCROTl:,I Ha 

K 

( 2) 

qHcRa 

qHcRy 

e.nHHHUY 

noaepXHOCTHi Un - IlROIUa.llh, npHXO.llHIUa.HC.H Ha O.llHY MOReKyRy 

CTeapHHOBO8 KHCROTl:,li h - nocTO.HHHa.H pacna.na; n/N - .llOR.H 

pa.nHoaKTHBHl:,IX KaTHOHOB cpe.nH acex, yqacTBYDIUHX a cop6UHH. 

a - xapaKTepH3yeT B3aHMO.lle8CTBHe Mex~y MMC H Ka

THOHaMH, B npe.neRe .llOCTH,a.H e.llHHHUl:,I, OHa 3aBHCHT B nepayv 

5 



oqepenb OT 3apHna cop6HpoBaHHOro KaTHOHa (z) H KOHCTaHTU 

paBHOBeCHH peaKUHH o6pa30BaHHH MliJia: 

zC H COOH + Mez+ - ( C H COO) Me + zH• , 
n 2n+l n 2n+l z 

(3) 

HanpHMep, npH KOHUeHTpauHH, o6ecneqHBaJOme8 HacumeHHe H pH =7, 

nJIH HgC12 ex = 0, 25 [ 9]. B CBOIO oqepenb, B pa6oTe [ 10] nJIH 

CrC13 npH pH= 4,6 3HaqeHHe ex BUWe 0,45. CKOpOCTb ancop6UHH H 

BpeMH noCTHXeHHH paBHOBeCHH peaKUHH (3) noJIXHU 3aBHCeTb 

TOJlbKO OT CKOpOCTH nH¢¢Y3HH H rpy6o onpeneJIHIOTCH COOTHOWeHHeM 

F/V. 

YqHTUBaH nocTaBJieHHYIO 3anaqy - KOJIHqecTBeHHU8 nepeHoc 

panHOaKTHBHoro npenapaTa Ha noBepXHOCTh MMC OTHOCHTenbHO 

MaJio8 nJiomanH, MU MOnH¢HUHpOBaJIH naHHU8 MeTon. Cy Tb 

npenJioxeHHoro cnoco6a COCTOHT B npoBeneHHH cop6UHH 

panHoaKTHBHUX KaTHOHOB CJIOeM MMC XHpHo8 KHCJIOTU, 3apaHee 

HaHecaHHUM Ha TBapnyJO nonJIOXKy. IlpH 3TOM o6baM paCTBOpa, 

conepxawero panHoaKTHBHu8 npenapaT, cocTaBJIHeT 1 - 3 KanJIH 

(30 - 100 MKJI), .a nHaMeTp panHoaKTHBHoro HCTOqHHKa, 

noJiyqeHHoro TaKHM cnoco6oM, paBeH 4 - 6 MM. 

3. 3KcnepHMeHTaJibHaH MeTonHKa npHrOTOBJieHHH HCTOqHHKa 

3.1. Co3naHHe MOHOCJIOR 

cxeMa ycTaHOBKH (BaHHU H MexaHH3Ma nm1 aBTOMaTHqecK08 

nonaqH nonJioXKH) npencTaBJieHa Ha pHcyHKe 2. TmaTeJibHo 

oqHmeHHaR H npoMUTaH 6HnHCTHJIJIHTOM BaHHa (1) HanoJIHHJiaCb 

paCTBOpOM HCl (2) c pH=3 [15). BaHHa ycTaHaBJIHBaJiaCb Ha 

pe3HHOBUe aMopTH3aTopu (3). B paCTBOp norpyxaJIHCb KOJionuu (4) 

H3 Te¢JIOHa, a Ha IlOBepXHOCTb onycKaJiaCb neTJIH H3 weJIKOB08 

HHTH (8), nponHTaHHaH napa¢HHOM, TaK q~o6u KOJionuu HaxonHJIHCb 

BHYTPH neTJIH. Ha pa6oqyJO IlOBepXHOCTb BHYTPH neTJIH IlJIOlllanhJO 

S=40 CM2 HaHOCHJiaCb onHa KanJIH 0,17. paCTBOpa CTeapHHOB08 

KHCJIOTU B rexcaHe (20 MKJI). KOHUeHTpaUHH KHCJIOTU 6uJia 

paccqHTaHa HCxonH H3 qHcna MoneKyn B MOHOCnoe,npHxonHlllHXCH Ha 
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PHCYHOK 2. cxeMa ycTaHOBKH ~RR nepeHoca MMC Ha TBep~yv 

llO/MOJKKY: a - BH~ c6oKy; b - BH~ c Be pxy, 

1 - B8HH8, 2 - pacTBOp HCl ( pH = 3 ), 3 - 8MOpTH38TOphl, 

4 

6 

Te~ROHOBble KORO~Uhl, 

ycrpoi1CTBO ~RR 

5 

no~'b~Ma 

7 - llO~ROJKKa, 8 - meRKOBaR HHTb. 

or Be per He 

H onycKaHJfR 

B KORO~Ue, 

no~ROJKKH, 

noBepXHOCTh IlJIOIJlanhJO S (5·1014 MOJieKyJI•CM-2 )., Ha IlOBepXHOCTh 

BHe weJIKOBOro KOJihUa IlJIOlllanbJO 120 CM2 HaHOCHJJOCh 3-4 KaITJJH 

0, 17. pacTBopa oJieHHOB08 KHCJIOTU B reKcaHe ( "nopnmeBoe 

MaCJIO"). tiepe3 c¢opMHpOBaHHU8 Ha noBepXHOCTH paCTBOpa 

MOHOCJI08 CTeapHHOB08 KHCJIOTU nJiaBHO onycKaJJaCb co CKOpOCThlO 

0,1 CM/c 3apaHee nonroTOBJieHHaH nonJioxKa (7). B KaqecTBe 

nonJJOXKH HCIIOnb30BamiCb HHKeneBble nHCKH nHaMeTpOM 10 MM H 

TOJllllHH08 2,5 MM, KOTopue IIOJIHpOBaJIHCb no 3epKaJibHOro 6JieCKa H 

TlllaTeJibHO oqHmaJIHCh OT CJienoB MaCJia pa3JIHqHUMH opraHHqeCKHMH 

paCTBOpHTeJIHMH C npHMeHeHHeM YJibTpa3B yKa. ITOBepXHOCTh 

7 



IIO,llJIOXKH rH.llP0¢06H3HpOBaJIHCb rrapa¢HHOM, paCTBOp~HHUM B 

reKcaHe .llJIH Toro, qTo6u IIOJiyqHTb IIJI~HKY, B KOTOpon 

yrneBO.llOPO.llHUe 'xBOCTU MOJieKyJI 6UJIH 6u OpHeHTHpOBaHU K 

IIO,llJIOXKe (CTPYKTypa X-THIIa). npH orrycKaHHH HHKeJieBOR IIO,llJIOlKKH 

B paCTBOp IIJIOIUa,llb KOJibUa H3 weJIKOB08 HHTH yMeHbWaJiaCb, qTo 

CBH,lleTeJibCTBOBaJIO 06 ycrrewHOM TC'l!CHHII rrpouecca. nonnoi.Ka 

BUHHMaJiaCb H3 paCTBOpa qepe3 qffcTyKi- IIOBepXHOCTb BHYTPH 

KOJIO,llUa c OTBepCTHeM (5). 

3.2. Cop6UHH pa,llHOHYKJIH,llOB 

B XO.lle pa6oTu B KaqecTBe HCTOqHHKOB H3JiyqeHHH 

HCIIOJib30BaJIHCb pa,llHOaKTHBHUe H30TOIIU pe,llK03eMeJibHUX 

3JieMeHTOB, o6pa3yDIUHeCH IIpH o6nyqeHHH TaHTaJia IlpOTOHaMH C 

3HeprHe8 650 M3B Ha ¢a30TpOHe mum. BU,lleJieHHe H3 MHWeHH H 

pa3,lleJieHHe YJibTpaMHKpOKOJIHqecTB (10
14 

aT) IlpOH3B0,llHJIOCb IIO 

MeTO,llHKe, IIOCTOHHHO HCIIOJib3YDIUe8CH B Ra6opaTOpHH H,llepHUX 

Ilp06JieM [16]. IlporrycKaH paCTBOp, CO.llepXaIUH8 JiaHTaHOH,llU, qepe3 

KaTHOHHT OSTION LGKS 0803 H36aBJIHJIHCb OT <X-OKCHH306yTHpaTa. 

w
9
Cd (B 1M HNO ), IIOJiyqeHHU8 H3 HnAn "UHKJIOTpOH", 

3 

HCIIOJib30BaJIH 6e3 rrpe,llBapHTeJibH08 oqHCTKH. Heo6XO,llHMUe ,llJIH 

3KCIIepHMeHTOB KOJIHqecTBa pa,llHOHYKJIH,llOB 

BUCYWHBaJIHCb IIO.ll HH¢paKpaCH08 JiaMII08 ,llJIH 

KOHUeHTPHPOBaJIHCb, 

y.llaJieHHH HN03, a 

3aTeM paCTBOPHJIHCb B Kanne 6H.llHCTHJIJIHTa HJIH paCTBOpa C TOqHo 

orrpe,lleJI~HH08 KOHUeHTpauHe8 HOHOB H pH o6o~MOM 70 MKJI. 
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2 

PHCYHOK 3. BaHHa EAR npoBeEeHHH cop6UHH paEHOHYKAHEOB Ha MMC, 

1 - B8HH8, 2 - BOE8, 3 - llOEAOZK8, 4 - K8llAH, 

8 

] 
J 

J 
I' 

CJie.llyDIUHM 3TaIIOM 6una cop6UHH pa.llHOHYKJIH,lla H3 KaIIJIH Ha 

IIO.llJIOlKKY, 

KHCJIOTU. 

IIOKpUTYD MOHOMOJieKyJIHpHo8 IIJI~HK08 

o6pa3oM. 

CTeapHHOB08 

Karrm1 (4) 3TO ocymecTBJIHJIOCb TaKHM 

HaHOCHJiaCb Ha IIO,llJIOlKKY 

o6opy.lloBaHH08 aaHHe (1) 

(3), pacrronoxeHHYD B crreuHaJibHo 

( CMOTpH pHCYHOK 3), KY ,lla HaJIHBaJiaCb 

BO,lla (2) ,llJIH rrpe,llOTBpameHHH BUCUXaHHH KaIIJIH IIpH rrpoBe,lleHHH 

MHoroqacoao8 cop6UHH. nocne oKoHqaHHH cop6UHH KaIIJIH pacTaopa 

CHHMaJiaCb MHKpOIIHIIeTK08 C IIOBepXHOCTH MMC, KOTOpaH 3aTeM 

HeCKOJibKO pa3 rrpOMUBaJiaCb 6ttnHCTHJIJIHTOM 11-2 KaIIJIH/. 

3.3. Orrpe,lleJieHHe OIITHMaJibHWX ycJIOBH8 HaHeceHHH pa,llHOHYKJIH,llOB 

Ha MMC 

IJIH IIOJiyqeHHH 3a_OTHOCHT8JibHO KOpOTKOe epeMH xopowero 

oxe-crreKTpa Ha 3JieKTpOCTaTHqecKOM crreKTpOMeTpe THIIa ESA-50 

He06XO,llHMO, qTo6u aKTHBHOCTb MOHOMOJieKyJIHpHoro o6pa3ua Ha 

IIOBepXHOCTH ,llHaMeTpOM .llO 10 MM COCTaBJIHJia He Mettee 100 MKKU. 

100 

50 

0 
0 

PHCYHOK 4. 

% 

500 

t I M"1H 

1000· 

Cop6UHH TYAHH H3 KanAH pacTBOpa, 

160 MKU 
167

Tm (pH= 6,2). 

c,oEepzalll,ero 
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PHCYHOK 5. 3aBCHMOCTb cop6UHH HOHOB Eu( III) Ha MMC 

CTeapHHOBOB KHCAOTH OT KOHUBHTpaUHH paCTBOpa Eu(N03)3 

pH= 6,2; BpeMR cop6UHH 4 qaca. 

CT03TOMY .llJHI IIOJiyl!eHHR MMPB C xopoWHM XHMH'leCKHM BblXO.llOM B 

,llaHH08 pa6oTe HCIIOJib30BaJIHCb B OCHOBHOM rrperrapaTbl 

pa,llHOHYKJIH.110B C BNCOK08 y.11eJibH08 aKTHBHOCTbIO, 'IT06bl 

o6ecrrel!HTb HX KOHUeHTpaUHIO a KaIIJie HHlKe HJIH paBHYIO C • Ha 

- pHcyHKe 4 rrpe,llCTaBJieH THI1Hl!Hbl8 rrpHMep cop6UHH pe,llK03eMeJI.bHblX 

3JieMeHTOB Ha MMC. 03 rpa¢HKa BH.llHO, 'ITO Hac1,1meHHe ,llOCTHraeTCH 

3a 300 MHH (6 l!aCOB), Kor.11a Ha IIO,llJIOlKKe ¢HKCHpyeTCH 6oJiee 807. 

OT HaHeC~HHoro KOJIH'leCTBa aKTHBHOCTH. npH 6oJibWeM BpeMeHH 

BblXO.ll yaeJIH'IHBaeTCH JIHWb HeHaMHOro. 

npH6JIH3HTeJibHOe 3Hal!eHHe KOHUeHTpauHH Hac1,1meHHH ,llJIH 

pe,llK03eMeJibHblX 3JieMeHTOB MOlKHO IIOJIY'IHTb H3 rpa¢HKa 

3aBHCHMOCTH cop6UHH HOHOB Eu(III) Ha MMC CTeapHHOB08 KHCJIOTbl 

OT KOHUeHTpaUHH paCTBOpa Eu(NO). Mel!eHHoro CB060.llHblM OT 
3 3 

HOCHTeJIR H30TOIIOM u 6Eu (CMOTPH pHCYHOK 5). OHO COOTBeTCTByeT 

5·10~ MOJib/JI. lJIR .11pyrHX pe,llK03eMeJibHblX 3JieMeHTOB 3TO 

3HaqeHHe rrpH6DH3HTeDbHO TaKoe ~e. 
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PHCYHOK 6. JlOAR HOHOB Tm (III), cop6HpoBaHHHX Ha MMC, B 

3aBHCHMOCTH OT pH: X - EAR 4 qacoB; ◊ - EAR 24 qacoB, 
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PHCYHOK 7. JlOAR HOHOB Cd(II), cop6HpOBaHHHX Ha MMC, B 

3aBHCHMOCTH OT pH: X - EAR 4 qacoB; ◊ - EAR 24 qacoB. 
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Bee H3MepeHHH pH npoaonHnHCb Ha ny6nHpyDWHX pacTBOpax C 
' TOR JKe KOHUeHTpauHeR HOHOB, HO 6e3 panHoaKTHBHUX H30TOilOB. Ha 

pHCYHKax 6 H 7 npencTaBneHu 3aBHCHMOCTH CTeneHH cop6UHH - a 

OT pH paCTBOpOB npH KOHUeHTpaUHHX HOHOB, o6ecneqHBaDWHX 

HacumeHHe MMC. HccnenoaaHHH 3aBHCHMOCTH CTeneHH cop6UHH OT pH 

nnH Cd H Tm noKa3anH, qTO o6naCTb 3HaqeHHR, B KOTOpoR a HMeeT 

MaKCHMYM,neJKHT B npenenax MeJKny 6 H 7. 

H3 3THX pHCYHKOB BHnHo pe3KOe OTnHqHe 

Cd(II) H Tm(III). OJKHnaeMoe 3HaqeHHe a 

a. nnH cop6UHH 

nnH Tm(III) He 

COOTBeTCTBOBano nonyqeHHOMY 3KCnepHMeHTanbHO. 3TO, BepOHTHO, 

BU3BaHO TeM, qTO TYRHH B paCTBOpe HaxonHTCH He B BHne HOHa 
~ + -

Tm. a B BHne HOHa TmO. Il03TOMY Ha6nDnaeTCH pa3nHqHe Ba B 

TPH pa3a. 

OTH.EA. 

~ 

~ -... 

~ 
~ 

~ 

¾AI 1 
c::::> 

~ 
~ 

PHCYHOK 8. Pacnpe~eReHHe 8KTHBHOCTH no llOBepXHOCTH no~ROZKH. 

3.4. XapaKTepHCTHKa pacnpeneneHHH panHoHyKnHnoa no 

noaepxHOCTH nonnoxKH 

OnHoponHoCTb MMPH 6una npoaepeHa MeTonoM aaTopanHo

rpa~HH. XapaKTep pacnpeneneHHH aKTHBHOCTH no noaepXHOCTH 

12 

Q 

nonnoJKKH BHneH H3 

cneKTpO~OTOMeTpHpOBaHHH 

pHCYHKa 8, nonyqeHHoro 

BBTopanHorpaMMl:L BHnHo, 

nocne _ 

qTo 

noaepXHOCTHaH nnoTHOCTb HaHeceHHLIX panHoHyKnHnOB B03pacTaeT K 

ueHTPY nonnOJKKH, IlOBTOpHH ~opMy KannH. OnHaKO 3TO, KaK 

noKa3anH H3MepeHHH Ha 3neKTpocTaTHqecKOM cneKTpoMeTpe, He 

BRHHeT Ha KaqecTBO H3MepHeMUX cneKTpOB. 

4. BLIBO,IU,1 

H3 CHHTUX 3aBHCHMOCTeH MOJKHO cnenaTb cnenyDmHe BUBonu: 

1) KOHUeHTpaUHH HacumeHHH HOHOB panHOHyKnHna cs 6nH3Ka K 

5·10- 6 
MORb/n {nnH Tpex3apHnHUX HOHOB); 

2) MaKCHMyM cop6UHH npHxonHTCH Ha 3HaqeHHH pH B nHana30He 6-7 

(npH KOHUeHTpaUHH HOHOB MeHee 10- 5 
MORb/n TaKoe 3HaqeHHe pH 

MOJKHO nonyqHTb paCTBOpeHHeM cyxoro OCTaTKa a 6HnHCTHRRHTe); 

3) H3-3a Toro, qTo F/V 6onbWe, qeM B MeTonHKe (10], cop6UHH 

panHoHyKnHnoa H3 pacTBOpOB HneT 6LICTpee. 3TO MOJKHO HCil0Rb30-

BaTb npH cop6UHH KOpOTKOJKHBYWHX H30TOil0Bi 

4) KORHqecTBO cop6HpOBaHHUX HOHOB B03pacTaeT B HanpaaneHHH 

K ueHTPY KannH, qTO BU3BaHO ~OpMOH, KOTopyD npHo6peTaeT KannH 

H3-3a noaepXHOCTHoro HaTHJKeHHH.Ha KaqecTBO cneKTPOMeTpHqeCKHX 

H3MepeHHH 3TO HBneHHe 3aMeTHOro BRHHHHH He OKa3UBaeT; 

5) noTepH BKTHBHOCTH B naHHOM MeTone He npeauwaDT 207. OT 

HCXOnHOH {CMOTpH pHCYHOK 4), qTo npaKTHqeCKH HeB03MOJKHO npH 

HCil0Rb30BaHHH TpanHUHOHHUX MeTonoB. 

H3MepeHHH cneKTpa KOHBepCHOHHUX 3neKTpOHOB C 

HCil0Rb30BaHHeM MMPH 
169Yb, nonyqeHHoro pa3pa60TBHHUM HaMH 

cnoco6oM, noKa3ano, qTO pa3peweHHe nm1 

M - KOHBepCHOHHUX RHHHH 

3HepreTHqecKoe 

nepexona 8, 4 K3 B 3a BuqeTOM 

ecTeCTBeHHOH nonywHpHHU RHHHH 6nH3KO K npH6opHOMY H 

COCTaBnHeT 2-3 3B. B HBCTOHmee BpeMH OHO HBnHeTCH peKopnHUM 

nnH 3ReKTpOCTBTHqecKoro cneKTpOMeTpa ESA-50. 
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BoHc 6. n ,np. 
TipitroTOBJieHtte HCT04HHKOB 
pa,nuoaKTHBHOTO HJJiytteHHSI MaJIOH nJIOLI.\a,llH 
c ncnoJih30BattHeM MeTo,na JbttrMIOpa - 6JIO,ll)KeTT 

P6-92-397 

Tipe,nJIO>KeH MO,nttcp1n~ttpoBaHHblH MeTO,n JbHr!"(IOPa - 6JIO,ll)KeTT ~JISI npu
TOTOBJieHHSI HCT04HHKOB pa,nuoaKTHBHOTO H3JiytteHH51 MaJIOH IlJIOUJ.a,nu. CyTb 
MeTo,na COCTOHT e cop61\HH YJibTpaMHKpoKOJIHttecTB pa,nuoaKTHBHbIX HyKJiu,noe 
H3 KanJIH BOAHOTO pacreopa Ha no,nJIO>KKY C 3apaHee HaHeceHHblM Ha Hee MOHO
MOJieKyJIHpHblM CJioeM cTeapuHoeou KHCJIOTbl. Mern,n xapaKTepu3yeTcsi ehtco
KH.M xuMntteCKHM ewxo,noM · (80 .- . 90 '%), a noJiytteHHhle HCTOttHHKH 
KOHBepcHOHHblX H O>Ke-:meKTpDHOB - BblCOKHl',J KatteCTBOM. 

Pa6oTa B1,moJIHeHa e Jla6opaTopmf si,nepttwx npo6JieM 011.SIH. .. 

• I . . - .. 

Coo6w.e,me 061.cJ1m1e1111oro n11crnryrn S1J1ep11b1x ncCJieJ1oea11ntt. Jfy611a.1992 

TiepeBOA aBTOpOB 

Vons B. et al. 
Preparation of Small Size Radioactive Sources 
by Means of the Langmuir - Blodgett Method 

P6-92-397 

.·· A modified Langniufr:- Blodgett technique for a preparation of small size 
radioactive sources is described. The method is based on a chemi-sorption of 
ultra-micro amounts of radioactive nuclides from a drop of water solution onto 
a backing covered by a monolayer of stearin acid. A chemical yield of as much 
as 90% can be achieved. Prepared radioactive sources for low energy electron 
spectroscopy exhibited very high quality. · · 

' ' 

' The investigation has. been perfor~ed at ,the Laboratory of Nude~~ Prob".' 
!ems, JINR. · · -
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