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XHMHH OpraHHqeCKKX COe~HeHMn aCTaTa B nO~~e~lie ro~ pas

BRBaeTCH BeCbMa ycneillHO. llO~eHH COeAHHeHHR a9TaTa c rrpe~eXD

HHMH yrReBo~OpO~aMH, c 6eH30~OM H ero npOM3BO~llMH, CliHTe3Hpo-· 

BaHH HeKOTopHe s~eMeHTOOpraHMqeCKMe rrpOH3Bo~e aCTaTa. HaqaTH 

HCC~e~OBaHHH no BBe~eHHID aCTaTa B c~oEHHe 6HO~OrHqeCKHe Mo~e

KYRH. B ~e c~aeB H3~eHO TIOBe~eHHe aCTaTOpraHHqeCKRX coe~

HeRRa R orrpe~e~eHH HX ~3HKÓ-XHMHqeCKMe xapaKTepHCTHKR. O~HaKO 

~eRHa rro~cc aRHqaTH~eCKOa rpynllH - HeHaCH~eHHHe yr~eBo~opo

~ - Burran H3 rranR 3peHliH SKCrrep}Th18HTaTopOB.BepORTHO,3TO CBR3a

HO KaK c TpY~OCTbID BH60pa YCROBHH CHHTe3a Henpe~e~bHHX aCTaT

npOH3BO~, TaK li MaROa HX YCTO~BOCTnID. HaRMqne ~BOMHOn CBR

3M Y aRKeHOB nOBUillaeT liX peaK~OHHYID cnoco6HOCTn, liHMnHHPYR 

rrpHcoe~HeHHe no KpaTHOn CBR3R. CoxpaHHTn HeHaCHmeHHOCTb npn 

BBe~eHHR aCTaTa B aRKeHH, BepOHTHee Bcero, MO~O, HcnO~3YR peaK

~ MeEraROreHHoro 06MeHa. HanpHMep,ra~oreHa Ha aCTaT B 3-raRo

reHnponeHe-I (ra~oreH~Re). M3BeCTHO, qTO ~ aToro coe~e

HHH Me30MepHUn a~KT, CBR3aHHH~ c B3aHMO~eHCTBHeM p-s~eKTpOHa 

~aRoreHa c TI-aReKTpOH3MH HeHac~eHHOn CER3H, cnoco6cTByeT C03

~aHHID YCTO~Boro a~nHoro KaTHOHa. raROH~ B ~aHHOM c~ae, 

06R~aH nOBHilleHHOH 06MeHocnoco6HOCTnID, Mo~eT 6UTn ~erKO 3aMe

HeH Ha ~yro~, B qaCTHOCTH HO~ (HRH 6pOM) Ha aCTaT. O~HaKO 

BOnpOC o rrpOqaOCTH aCTaT~Ra OCTaeTCR OTKpUTHM. M3BeCTHO, 

qTO aHeprHR pa3pUBa XHMHqeCKOH CBR3H yr~epo~-raROreH B raROreH

npOH3BO~HX na~aeT OT ~opa R HO~ /1/. Mcno~3YH saBHCHMOCTn 

aHeprHH pa3pHBa XHMHqeCRoft CBR3R yrRepo~-r~oreH B raROreHaR

~RaX OT TaR' Ha3HBaeMHX aKCnepHMeHTaRbHHX napaMeTPoBrarroreHOB/2/ . 

MH o~eHRnll, qTO a~a Be~qnHa ~ aCTaTa~Ra ~o~a 6UTb 

OKORO 139 ~/MORb. rrpoBe~eHHaR nO~06HHM o6pa30M OneHKa TeMITe
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paTypH KHneHRH aToro coe;OlHeHHH nOKa3a~, ~TO ORa ~o~a ÓUTb 

npm~epHO 1260e. 3TH naHHHe YK83HBanT Ha B03M~HOCTb no~eHHR 

aCT8T8JVlli~a"B MHrKHX YCAOBRHX. 

naHHan pa60Ta nocnRUleHa no~eHHffi aCTaT~~, ero HÃeH

TH~Ka4HH H OQeHKe HeRoTopax ero cnoHCTB. 

3KcnepHMeHTaAhRaH ~aCTb 

XJIop-, ÓpOM- li UO,I(aJIJlHA ("'I") ÃonOJIlillTeJThHO OtI.Jttn8JIl1 

,I(BYXP8THOn ~CTn~~1eA. ra30xpOM8Torpa~ecRHe HH,I(eKCll Y,I(epmH-. 

BaHHH 8THX coe;l;JmelillH onpeneaaza Ha CKBaJlaHe, CllJIOXCanODOM Mac

JIe SF -96 H TpHKpU3nJI~crfaTe np:á TeMnepaTypax ROJIOHln'I OT ?OOe 

,I(O IIOOe. YCTpOHCTBO pa~~ora:aOJJ1)J;HOCTHOro xponarorpaçe H paoo

Ta Ma ueM npn nposenenaz auanzaa HaK pa,nHOaKTHBHllX, TaH II nepa

,IDiOaRTI1DHIlX raJIOr8HOprallH'leCKJ1.X coe;umemItl nOAPOÓIIO oIIHcaHH 

B /3,4/. SHa'lemUI llH;~8l\COD y)l,epJKllBaHHR 8THX C08){llHCHnR npa 

Ter,mepaType liOJIOH"Kll '"lO°e upnnenenu B T86Jrn~e . S,l.leCL Me ym.~

3aH npHpOCT unnexca npz yneJUí4ellliH 'reMnepaTyplJ xpOMaTorparpupo

Ball"" lia rooe - 31 /rooe. 
ACTaT H PaA0H ÓllAll no~eHH Ma qa30TpoHe ]aÓOpaTOPHJI ~ep

H~ npOÓJI8M OMflH npll OÓJIY-i8HHn M8TaJInH~ecKoro TOpllR npOTOHar~ 

c aHep~8ij 660 MaB. Bu~8AeHlle ~ M:a MHweHH H OqHCTKa oIIHcaHH 

B pa60Tax /3,5-7/. 

ACTaT8JI~JI no~aJUI no peaKUKH Me~aJIOreHHOro oÓMeHa, 

rrpRM8HAA HeCKOJI:bKO cnocoÓoB.: no-nepssx, llCnOJIb30BaJIH rereporea

H1ilt OÓI.18H MeiiiJI:Y aCT8TOM, 8){COPÓHPOB3HH}lM na TBep~olt @9.3e. H ra

JIOreHOM opramrxccxoro coennscnna, HaxO)J)lUl8rOCR B ra300Ópa3HOM 

COCTOHHKK. ~ aToro paCTBOp acTaTa B BO,I(e BBO~ n "npe~o

~OHKY" p~ora30XpOMaTOrpaWa. ~rrpe~OJIOHK8n npe,I(CTaBJlflna COÓo! 

naqano ra:aoxpOMaTorpa~l~eCKoA KOJIOHKB R pacnOJIaranaCh B 30He 

HcnapHTena. OHa Ó~ 3ano~eHa (Ha ~Hy 2-3 CM) BHepTHHM HOCR
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TeJIeM. co~epxamHM'2Q% KOH. ACTaT Haxo~cn B aTO~ 30He B ~pMe 

aTaTH,17;aa IIPH B:Be.uemrn: B "npe,lUWJIOHXY" 6pOM - (HJIH HO,I()-aJIJIJ'".JIa 

npOHCXO,I(RJI OóMeH r~oreHa Ha aCTaT. 06pa30BaBillH~CR acTaTanRRn 

3axBaTNBaACH ra30M-HOOnTeJIeM n nepeHOCHJICR B ra30xp0M8Torpa~n

~ecKYD KOJIOHKY, r,I(e OT~e~CH OT HCXOWloro 6pOM-(~0~)-8AnHJIa. 

EHJIO oÓHapyaeHo, ~TO Han~H2 o6MeH Ha6AID,l.laeTCH npll TerATIepa

rype "rrpe,I(KOJIORIW" 90-1000e. Binne 1050C aCTaTaJl..JlliJI ne 06pa30--

BllBaJICR. 

TIo BTOpOMY MeTO~ cv.HTe3a reTeporeHlillÜ Me~anoreHHHH OÓM8H 

npOBO~~ B aMrryJIe. B aTOM c~ae acTaT B 6anHCTH~Te BOCCT8H3D

~BaJIn ,I(O aCT8TH,I(a rH~a3HH-rH~aTOM B a~~a~rno~ cpe~e. PaCTnop 

ynapHB8JIM ~ocyxa M K OCTaTKY AOÓaBARJIH 6pOMaX~JI, co~ep!~mHH
 

15 MOJIb %óYTllAaMHH8 /8/. B pRAe ~KcnepuMeHToB K 8TOn CM8CH
 

~o6aB~ B H3óHTKe aT~ToH, K8K aTO peKOMCH~CT B o630pe /9/.
 

AMrry;ry aanaanara, nOMe1ll8Jl.H B TepMOCT8T npa 500C H BWJ;epiií11BaJlU
 

I 'lac. E!::lJIO OÓHapY'i8HO, lJ:TO BUXOn acraraz.nana f,~aJI, a npM Tm.mc


paType BHille 800e DpO~T H8BOffi40W~0 6Hno 06Hap~Th.
 

B xo~e HCCJIe,I(OBaHH~ ÓllJIO YCTaHOBJIeHO, lJ:TO HaH60JIee ycnelD

HO CHHTe3 aCTaTaR~JIa npoxo~JI rrpH HcnOnb30naHHH B RUl..leCTBe 

BOcCTaHoBllTC~ ~pr,'l8J1h.n.e~~cYJIh~l{CHJIaTa ll8TpliJ! (poHraJlllTa). 

BoccTaHo~eHlle BCTaTa npOD~~An I MpacTDopoM pOHra~Ta B 

0,1 M NaOH, npn Tel.mepaType IOOoe D TeY"CJJHe 0,5 - I sac , K aro

MY pacrnopy ~06aDJ1.J1Jill õpovanna,n, 061.:eH B nOCJIe~lIeM opoua na ao

TaT npoxoznci npz HOMHaTHo:tí. Tei.mepaTYl1e no BPCMR llRTll/.UIHYTlloro 

nepeMeIDMBaHHH. llocAe aToro opraHH~eCKYD Wa3Y OT~enRnH OT 

Bo~oA. 

Pacna~ panoHa-2II B ~OM 6pOMaJI~JIe n03BoJIHJ1 npllMeHHTh 

eme OARH MCTO,I( no~eHHH aCTaT~JI8. B 8TOM c~ae OKOHlJ:8TeAD

Hym O~CTKY p~oHa llpOBO~JI:ilI Ha BaKYYMHOa CllCTeMe /3/ n lia He2 

Ee nepeBo~RM P~OH B aMTIYnH c ÓpOMBJIARJIOM. AMllyRH OTna~aRn , 
or BaKYYMHOn CECTCMH, nOMelllaJIM B TeMHOe MeCTO H ~e~rnrna~ 
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rrpM ROMHaTHott TeMITepaType 15-16 ~aCOB. OÓpaSYIDmHeCR MS pa~OHa 

~epes 8~eRTpOHHHM saxBaT BOSÓ~eHHHe aTOMH aCTaTa, BCTynaR B 

peaR~ C ORP~~~MH MO~eRY~aMH, SaMema~ ÓpOM B·ÓpOM~ne. 

AMnY~H C paAOHOM,TaR a8,RaK B c~ae Me~anoreHHoro OÓMeHa, 

HOC~e COOTBeTCTB~merO B~aHMR BCRphIBann li peaRWfOHHYID CMeC:b 

oõpaõarasamr 0,5 M pacrsopoa NaOH, a rrpo.n:yI-\TH peaxmra M3BJIeKa

nn ~eTHpexxnopllcTHM yr~epo~oM. AHa~s no~eHHHX coe~HeHMH H 

n~eHTHWHKannro aCTaTa~~M~a rrpOBo~nn Ha pa~HorasO~~OCTHOM XpO

MaTorpawe npz rex JKe YC~OBl1m:: li na rex JKe JKH~HX Wasax, ~TO II 

B c~ae ra~OreHanJrn~OB. 

).I.Jm ROJilrCIeCTBeHHl1X onpene.nenaã aJIIruBOTHyro ~aCT:b pacrnopa 

aCTaTa~na B ~eTHpeXX~Opl1CTOM yrnepo~e BBo~nn Ha aKTHBHpOBaH

141.HbIM yrO~:b B CTeRJIRHHOM: TPYÓO~Re B TaRym TPYÓO~KY C aKTMBM

pOBaHHHM yr~eM COÓHpaJill BHXOAfIll{He 113 rasoxpOMaTorpaWH~ecKoi1: KO

~OHRM'aHaJrn3MpyeMHe rrpOAYKTH peaRWfH. Pa~oaRTHBHOCT:b B TOM II 

~yroft TpYÓo~Re H3~~ep~ Ha c~HTn~oHHoM C~eTqHRe, H11e~meM 

RpnCTaJIJI C KOJro)l.I~ElM.' 

PesY~:bTaTH 11 OÓCJ9~eHJ1R 

HHAeRcH BHqB:b non~eHHoro no pa3Jrn~HHM MeTo~aM aCTaTaft~ina 

na JKUAIDIX q:asax pa3Jrn~H6ft nOJUIpHOCTH npnseneaa B raõaaue . 
OnpeAeneH npHpOCT HH,n;eRca y~epEMBaHHR rrpH H3MeHeHHH TeMilepaTY

pu KonOHKH Ha roOe - aI Irooe. 
rrpRMO~HeMHHe saBHCHMOCTH IiH,n;eKCOB YAep~aHHR ranoreH

a.JIJIl!nOB aa ortnoã <Pase OT MH,n;eRcoB y~epJKHBaHHR ID( na .npyroit (CM. 

Pl1CYHOK) RBllHIDTCR XOpOillHM nO~TBep~eHlieM Toro, QTO no~eHHoe 

HaMIII COeAHHeHHe aro - aCTaTaJLJH1J.[. 

~yqeHHe raSOXpOMaTOrpa~QeCKOrO nOBe,n;eHKR aCTaT~a 

rrpII TeMllepaTYpax OT ?OOe ,n;~ rooOe nOKasano ero HeYCTO~BOCT:b. 

KpHTHqeH BHÓOP TeMITepaTYpu raSOXp0MaTOrpawnqeçKOrO aHaRHSa. e 

pOCTOM Te1mepaTypH xpOMaTorpa~pOBaHHR npo~eHT paSAo~eHHR 
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HeYCToftqMBOCTb aCTaTa~na 3aTpY~HHna onpe~eneHne ero 

pa~noxnMIPIeCKOI'O nuxozta , Ilpeononers 8TO OÓCTORTenbCTBO YJ~anOCb 

cne~~ oÓpa30M. CnHTe3HpOBaHHHfi KaKHM-nHÓO oópa30M aCTaTan

JIlln BBO,IUiJlli B rasoxpoearorpaênsecxyn KOnOHIl:Y co CKBanaHOM. no 

BHXo~e H3 KO.7IOmm O'lllJ:meHHH:L1: aCTaTaJlJI1IJ:n coõapann B oxnaxnaenoã 

~O -200C 'leTHpeXXnopnCTHll yrnepo~. TIYTeM nOBTopHoro BBo~a B 

2.	 HopceeB D.B., Heille~oB B.~. ~ccne~oBaHHR no XHMHH, TeXHOnoI'ME 

H npHMeHeHHID paAllOaKTHBHHX BemeCTB. Me~BYSOBCKHi1: CÓOpHHK 

'1IpY~OB. JI., 31TH, 1977, c. 3-8. 

3.	 Berei K., Vasaros L., Norseyev Yu.V., Kba1kin V.A. Radiochem. 

Radioana1.Letters, 1976, 26, No 3, p. 177-184. 

4.	 Vasaros L., Berei K., Norseyev Yu.V., Kha1kin V.A. Radiochem. 

ra30xpOMaTOrpaW1IJ:'leCKyro KonOHKY 8Toro O'lllmeHHOro npenapaTa ac J Radioana1.Letters, 1976, 27, No 5-6, p. '329-340. 
.' 

TaTaJlJIllna onpe~e~ npO~~HT ero pa3no~eHnR npH BHópaHHOM TeM

nepaType xpOMaTorpaWllpOBaHHR. nna 3Toro cpaBHHBarrB KOnH'leCTBO 

aCTaTa (ero pa~oaKTllBHOCTb) B anllKBOTH~ 'laCTRX ~O H nocne 

xpOMaTorpaWllpOBaHMR. OKa3anOCb, 'lTO Ha ~~1eTpOBOR KonOHKe c 

BHyTpeHFrnM ,IJ;MaMeTpoM 4 MM, aano.mennoã XpOMOCOpÓOM W- AW DMCS , 

CO~eplK8Il1.RM 20% CKBaJIaHa npa resmeparype 700C H CKOpOCTH nonaxa 

ra3a-HOCllTe~ - rem1R 60 CM3/I~H.pa3no~8Hlle aCTaTa~JIa ~OCTll

raeT (47±5)%. 

M1MH'leClmil BhlXO~ aCTaTaJIJrnJIa no MeTO,I01l\e c llCnOJlb30BaHHeM 

B Ka'leCTBe BOCCTaHOBHTe~ rM~a311fH-rll~aTa óHn 30-40%, pOHra
~Ta - npRMepHo 70%, a B c~e pacna~a p~oHa - oKono 40%. 

TIyTeM sKCTpanoJIRUHOHHHX o~eHOK no J1MHe~O~ 3aBHCHMOOTH 

HH~eKCOB y~ep~aHHR ranoreHa~nOB OT HX TeMTIepaTYP KlllleHHR 

ÓHJIa onpe~eneHa TeMnepaTypa KHneHHR aCTaTaJ1JlHJ1a. ~ 3TOM ~e~ 

ÓUJIH HCnOJIb30BaHH TpH KOJIOHKH pa3J1H'lHO~ nOJIRpHOCTH, xpoMaTor

pa~ecKH~ aHanH3 Ha KOTOpHX npOBOAHJICR npH T~MTIepaTYPax 70°C, 

~oC, 900c H lOOoc. Ycpe~eHHoe 3Ha'l8HHe Ha~eHHHX TaKllM OÓP9

SOM BenH~H TeMITepaTypa KMneHMR aCTaTanJIMna paBHO 129±20C, QTO 

corJIacyeTcR c o~eHKq~ no 8KcnepHMeHTanbHHM napaMeTpaM raJIore
" (I260C)/2/.HOB 

JiliTepaTypa 

1.	 3HeprHR paspHBa XHMH'leCKKX cBRsen. TIoTeHUHaJIH HOHHsaqHE 

H CPO.nCTBO K 8JIeKTpOHY. CnpaBOQHHK (OTB. pe.n. Ko~aTDeB B.R.) 

M., AR' CCCP, 1974, 0.90-91. 
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-5.	 Bamapom JI., Hopcees lO.B., XaJIlmH B.A • .uOKJI. AH CCCP, 

1982, 266, M 1, 0.120-122. 

6.	 KOna'lKOBCKH A., HopceeB 1O.B. OMBR, P6-6923, njóHa, 1973. 

7.	 Doberenz V. et 01., Radiochem.Radionno.l.I..etters, 1982, 

52 , No 2, P• 119- 128. 

8.	 Vasaros L., Norseyev Yu. V., Nhan D.D., Kha1kin V.A. 

Radiochem.Radioana1.Letters, 1981, 47, No 5, p. 313-322. 

9.	 De Wo1f R.H., Young W.G. Chem.Rev., 1956, 56, No 4, p. 753-901. 

PyKOIll1C:O nocrynana B }J:8,UaT8JIbCIUiH OT,I.CeJI 
16 arrpeJIR 1937 rOAa. 
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TEMATMqECKME KATErOPMM nYBRMKAUM~ 

OBnE~MHEHHOrO MHCTMTYTA H~EPHWX 

MCCRE~OBAHM~ 

Mu~eKc TeMaTHKa 

1 • 3Kcnep~MeHTanbHaA $~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKaA $~3~Ka e~COK~X 3Hepr~~ 

3. 3Kcnep~MeHTanbHaA He~TpOHHaA $~3~Ka 
4. TeopeT~4ecKaA $~3~Ka H~3K~x 3Hepr~~ 

5. MaTeMaT~Ka 

6. RAepHaA cneKTPOCKOn~A ~ paA~OX~M~A 

7. $~3~Ka TA*en~X ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~Ten~ 

10. AeToMaT~aa~~A o6pa6oTK~ 3Kcnep~MeHTanbH~X 
AaHH~x 

11. B~4~cn~TenbHaA MaTeMaT~Ka ~ TexH~Ka 

12. X~M~A 

13. TexH~Ka $~3~4ecKoro 3Kcnep~MeHTa 

14. HccneAOBaH~A TBepA~X Ten ~ *~AKocTe~ 
AAepH~M~ MeTOAaM~ 

15. 3Kcnep~MeHTanbHaA $~3~Ka AAePH~X peaK~~~ 
np~ H~3K~X 3Hepr~AX 

16. Aoa~MeTp~A ~ $~3~Ka aa~~T~ 

17. Teop~R KOHAeHC~poeaHHOrO COCTORH~R 

18. HcnonbaoeaH~e peaynbTaToe ~ MeTOAOB 
$YHAaMeHTanbH~X ~~3~4eCK~X ~ccneAOBaH~H 

B CMe*H~X o6naCTRX HayK~ ~ TeXH~K~ 

19. 6~~~3~Ka 

r 

~ - -

Hopcees ID.B., Bamapom n., Cwq 3. 
AcTaTa.rrJIHJI 

P6-87-252 

AcTaTaJIJIHJI 6bm nonyqeH MeTOAOM Me~ra.rroreHHoro o6MeHa 
nyTeM 3aMe~eHHH 6poMa B 6poMaJIJIHJie acTaTHA-HOHOM. IToKa3a
Ho, qTO llOA06HwM llPOAYKT o6pa3yeTCH H B pe3yJibTaTe B3aHMo
AeHCTBHH c 6poMaJIJIHJIOM B036y~eHHb~ aTOMOB acTaTa-211, 
B03HHKaw~Hx npH pacnaAe PaAOHa-211. HgeHTH~HKa~HH acTaTan
JIHJia npoBeAeHa Ha paAHora3o~HAKOCTHOM xpoMaTorpa~e. HaHAe
Hhl ero HHAeKChl YAep~BaHHH Ha pa3JIHqHb~ ~AKHX ~a3ax. H3y
qeHa ycToHqHBOCTb BHOBb nonyqeHHoro coeAHHeHHH acTaTa. ITo 
3KCTpanOJIH~HOHHb~ O~eHKaM HaHAeHa TeMnepaTypa KHlleHHH 
acTaTa.rrJIHJia, pasHaH (129~2)°C. 

Pa6oTa BbiilOJIHeHa B lla6opaTOpHH HAePHb~ npo6JieM mum. 

fipenpHHT 06'be,llHHeHHOrO HHCTHTyTa .R,IlepHbiX HCCJie,llOBaHHH. ;::J;y6Ha 1987 

ITepeBOA aBTOPOB 

Norseev Yu.V., Vasaros L., SzUcs Z. 
Allyl Astatide 

P6-87-252 

Allyl astatide has been prepared by means of halogen 
exchange between allyl bromide and astatide ion. Hot halo
gen replacement reaction by astatine-211 atoms formed by 
electron capture from 211Rn was used to obtain allyl asta
tide. Gas· chromatography served to identify the compound 
formed. Indices of its retaining on some liquid phases 
were found. The stability of new astatine compound has 
been studied. The boiling point of allyl astatide has been 
determined by extrapolation method and was found to be 
(129~2)0C. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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