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Summar y1 

The interaction of zirconium and yttri
um acetylacetonates with high energy protons 
has been studied. The distribution of zir
conium and yttrium recoil nuclei in diffe
rent chemical forms (chelate, -ligand-defici
ent and inorganic ionic forms) _as well as 
its dependence' of the conditions at which~· 
the irradiation 'is performed such.as_the. 
aggregate state of the chelates (crystals 
or solution) , the influence of air (bombard
ment in the presence of air or in vacuum) 
has been evaluat~d. 

The results obtained show that the-be
haviour of recoil nuclei depends on the 
experimental conditions and the method of 
the analysis used. By setting certain expe.
rimental _conditions one can produce recoil 
nuclei with the predominaut yield of one or 
another chemical state. 
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fiOHCK YCKOpeHHLIX MCTO.IJ:OB BLI,neneHHJI HCHTpOHO.IJ:ei!Ju· 
'uu.THLIX u3oTonoa uupKoHH.H u HTTPHJ! itpuaen mic K ueo6xo.nli- · 

MOCTH HCCne·,noBaHHJI B03.IJ:CHCTBHJI BLICOK03hepreTH'ICCKHX 
nporouoa na ueKoTOPLie 6eTa- .IJ:HKeToHa TLI 3THX Meninnoa, 
paccMaTpuoaeMbiX a Ka'leCTBe .noTeuuuanLHoro Ma:repuana 

MHweueii, cooiicTaa KoTop&ti no3aon.HJIH 6LI 6LicTpo oT.nenHTb 
BCIUCCTBO·MHWCHH OT. pa,nuoaKTHBHbiX npO.IJ:YKTOB. 

lf3Be.CTHO HCCKOJtbKO UOllbiTOK HCOOJIL30BRTb 6eTa·,nHKe· 

TOHRTbl M~TaJtnOB . .IJ:Jt.si UCJICH npenapaTIIBHOH pa,nHOXHMHll. 

TaK, uanpuMep, aueTun- u 6eu3oHnaueToHaTLI. Mavruaua uc-
noJtb30BaJIHCL .nn.11 .. noJty'leHH.II ·o6oraiUeuuoro 56 lin I 1 I, 

6eu3ounaueToHaT ypauuna - .nn.11 o6oraiUeHH.H 2..
19 U 121; 

B pa60Te· 1 3l . BhiCOKRJf JieTy'ICCTL RUCTHJIRUCTOHani. HH.IJ:H.II 

HCOOJIL30Banacb .IJ:Jt.ll 6biCTporo OT.IJ:CJICHHII ero OT npo,nyKTOB 
.IJ:CJICHHJI MCTO.IJ:OM 803l"OHKH. 

0,nHaKO 6onbWHHCTBO pa60T, B KOTOpbiX RUCTHJIRUCTOHa TLI 
no.naepraJmcL Bo3.neiicTBHIO u(mu3upywuiero H3Jty'leHH.H, ca.H- · . , 

3RHLI C · H3Y'ICHHCM OOBC.IJ:CHHJI npo,nyKTOB OT.IJ:R'IH,'06pa3yiO· 

IUHXCII B II.IJ:CpHbiX. peaKUHJIX, B OCHOBHOM npH o6Jty'leHIIH 
HCHTpOHRMH. B 3THX HCCJICAOBRHHJIX HCOOJtb30BRJ.lHCb a~eT,. Jt• 
aueTOHRTbl uenoro p.H.na MCTaJtnoa:' Co ( 4 - 81, Cr' 5

• 
9
--

11
( Pt 1 ~( 

cMeCH UO + Men+ (A A) ,r.ne ·Me: Cu, Co, Th, Al, Cr, F/ 13
• 

14< 
, 2 " ~ )l.nll HaC npe,nCTRBJt.lln\.1 HHTepec H3Y'IHTL B3RHMO.IJ:CHCTBHe 

RUCTHnaueTOHaTOB UHpKOHHJI H HTTpH.II C BbiCOK03HeprH'IHbiMH 
npoTOHaMH, a HMCHHO OUCHHTb pacnpe,nenenHe .H,nep OT.IJ:R'IH 

Zrf'- u Y* cpe.nu pa3nH'IHbiX xuMH'IecKux I!JopM:: a xemiT-

noti ciJopMe, I!JopMe c .nei!JuuuTHbiM co.nep>KanueM nuran.na 
H a neopranuqecKoii uonnoii ciJopMe. 
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· 3KcnepuMeHma/lb1WR 'tacmb. 

B Ka'lJCCTBe HCXO~HLIX BC~CCTB HCnOnL30BanHCL KpHCTan
nH'lJCCKHe ai.(CTHnal.(eTOHaTLI I.(HpKOHHH IMapKH "q"l H HTTpHH, 
~HHTe 3HponaHHoro HaMH no MeTo~HKe I i 51 . . Henocpe~cT -· 
BCHHO nepe~ o6ny'LJCHHCM 3TH BC~CCTBa nepet<pHCTannH30BLI· 
nanHCL H3 COOTBCTCTBYJO~HX opraHH'lJCCKHX paCTBOpHTenen 
C nocne~YJOII.(HM BLICyniHBaHHCM B BaKyyM-3KCHKaTope Ha~ 
· Mg ( :ezo 4 J 2 a Te'<IeHHe - 12 qacon. B Het<oTophtx onht

Tax Zr ( A A ) 
4 

no.i(neprancH O'lJHCTKe cy6nHMai.(Heil n nat<yyMe. 
Pe3ynhTaThi, nony'<IeHHhie c nepet<pHcTannH3onaHHLIM H cy6-
nHMHponaHHLIM Zr ( A A )4 , 6biJIH o~IIHaKOBhi. 

OpraHH'<JeCKIIe. pacTBOPIITenii l6eH3on, xnopo4JopM:, aue
TIInaueToH II ~p./, IICnonb3YCMhie n pa6oTe, O'lJIIIIIaniiCh Il3 ~ 
BCCTHhiMII MCTO~aMII. 

llpii o6ny'<ICHIIII ai.(CTIInal.(eTOHaTOB UIIPKOHIIH II IITTPIIH 
BLICOK03HepreTII'<JecKIIMII npoToHaMII H.ri;pa oT~a'lJII Zr.·*: II Y* 
o6pa30BhiBaniich n peaKUIIHX TIIna: 

Zr ( p, p x n } Zr~ 

Zr( p, 2pxn) Y,* 

Y { p, x n} Zr* 

Y ( p,'pxn} Y*. 

MHIIICHH o6nyqanHCh BLIBC~CHllbiM nyqKOM npOTOHOB C 
3HeprHeH 660 . M3B H. HHTCHCHBHOCTLIO nopH~Ka 
10 11 plcM 2 • ceK Ha CHHXPOUHKnoTpoHe OHRH npH KOMHaT
HOH · TeMnepaType n Te'<JeHHe 5-7 qacon. MoHHTopoM ~nH 
onpe~eneHHH noToKa npo'l'OHOB cnylKHna Al -4JonLra H, co
OTBeTCTBeHHO, peaKUHH 27 Al ( p, 3pn) '24 Na ,[(o3a, no-

. 15 
_nyt~eHHaH o6pa31.(aMH ~nH ¢ = 6· 10 PIMHIIICHL H onpe-
~eneHHaH no MeTo~y 1161

, 6hmapanHa 1,8 • 10 7 pa~. K{mc
TannHiJecKHe nopoiiiKH o6nyqanHCL n 3at<pLtThiX nonH3THne
HOBhiX naKe'l'ax HnH n OTKatiaHHhiX aMnynax ~nH nponept<H 
nnHHHHH KHcnopo~a B03~yxa. PacTnophl aueTHnaueTOHaTon 
o6nyqanHCL n 3anaHHHhiX aMnynax. 

,[(nH pa3~e.neHHH XHMH'IC CK~X 4JopM pa~HOaKTHBHhiX H~ep 
I.(HpKOHHH H HTTpHH, o6pa3yiOII.(HXCH B o6nytiCHHbiX ai.(CTHn
al.(eTOHaTaX, HCnOnh30BanHCL MCTO~bl XpOMaTOrpa!lJHH H cy6-
nHMai.(HH. 

XpoMaTorpa!lJHt~ect<oe pa3~eneHHe 4JopM no3nonHno oue
HHTh BLIXO~ HCHTpanbHLIX. MOJieKyn, o6pa3l(OB C ~e4JH~HTOM 

4 

/' . 

! . ~ -

nHraH~a H HeopraHH'lJCCKHX HOHOB .. Pa3~e.JieHIIe npoHlBO~H-
. nocb no MCTO~HKe,onHCaHHOH B pa6oT·axl 1 2,17 &fbi npHMCH.IInH. 
cTeKn.HHHhte KonoHKH 1£ =100 MM, d =3 MMI, 3anonHeHHLte 
cycneH3Heil KH3enLrypa lpa3Mep 3epaa 0,2-0,5 MMI B opra· 
HH'LJCCKOM pacTBOPIITene I c6 H 6 ~nH Zr( AA) 4 H CHCI 3 ~nH 

Y ( A A ) 3 I. B KonoHKY nno~Hnc.H pacTnop o6nyqeaaoro 
al.(eTHnal.(eTOHaTa 15 MriMnl a'coOTBCTCTBYIO~eM paCTBOpH
Tene. 3nroeaTaMH cny)lmnii C 6 H 6 Hnii CHCI3 ~n.11 xenaT
noil 4JopMbl, 3THnOBhiH cnHpT ~n.!l ~eqllii.(HTHOfi nHraH~HOfi 4Jop· 
Mhi H ~anenenaH 10,1 Ml HnH con.!IHa.!l 16 Ml KHcnoThi ~nH 
HeopraHH'lJCCKHXHOHOB. 

Hcxo~.!l H3 TepMH'lJCCKHX CBOHCTB aueTiinaueTOHaTOB I.(Hp
KOHH.!l 11 HTTPHH I 181, napannenhHO MLI onpe~en.llnH ~onro 

Zr *, cl'a6HnH3HponaniiierocH B xenaTHoii 4JopMe, npono~JI 
cy6nHMaUHIO Zr ( AA) H Y ( AA ) 3 npH · ~anneuHH 1 o-: 8 MM. 
pT.CT., Te.MnepaType 135° C B TCt{CHIIC ~BYX '<JaCOB. 3TH ycno· 
nn.R,. Haii~eHHhte npe~napuTenhHO ua npHMepe 

95 Zr( A A) 4 , 

6LmH onTHManhHhiMH. KonnqecTBeHHa.ll no3roHKa aeo6ny'<IeH· 
HLIX o6pa31.(0B Zr ( AA i 4 B TetleHIIe ~8yx II 6oilee qacoB l~o 
6 qaconl ronopuna o TepMHlfect<oii ycToiitiunocTn. :noro 
al.(eTHnai.(CTOHaTa npH 8LI6paHHbiX ycnOBHHX cy6nHMaUHH. 
qTO KacaeT<_?.II f (~A)~~ TO H38CCTHO, lfTO 3TO :coe~HHeHHe 
aeneTy'<Ie, noct<onLKY oao co~ep>KHT, Kat< npa8Hno, rH~paTa· 

. UHOHHYIO BO~Y I l9{Cy6nHMal(HH pa~HoaKTHBHLIX Jl~ep UHPKO • 
uaa 8 xenaTHoii 4JopMe ill o6nylfenH:oro. Y ( AA J3, nepoJITHo, 
803MO>KHa 8 TOM cnyqae, ecnH 8 ycno8HJIX 3KCnepHMCHTa 
n~pa .oT~alfn Zr* cTa6HnH3HPYIOTCH K MoMeHTY pa3~eneau.H 
B 3TOH $opMe. 

Co~ep>KaHHe pa~HoaKTHBHLIX Jt~ep Zr" u · Y * n Ka>K~oii 
,PpaKnnn, nonylfeHnoii nocne pa3~enenHJI xnMHtiecKHX 4JopM, 
onpe~enJinOCL pa~HOMCTPHlfCCI<HM MCTO~OM C · nOMOIULIO 
raMMa- cneKTPOMeTpa, BKnrot~aiOIUero •·-Ge (Li) • ~eTeKTop 
110 eM 3 , pa3peiiienHe - 3 K3BI H 4096-KananLHhiii ana· .. 
nH3aTop/~OI. none~enHe UHPI<OliHJt npocnelKHBanocL no no~ 
ne~eHHIO ero · pa~Hoai<THBHhiX H3oTonon 

86 Zr · I T ~ = 
=1~,5 qac, ananHTHlfect<aa raMMa·nH. HHH c 3HeprHeil EJ= 
= 243 K3B H 149Zr I T ~ = 78,4 qac, . E y = 908 I<3B . 
Co~eplKaHHe HTTPHJI n Toii nnH Hnoii 4Jpat<UHH ouenHnanocL 

no 8·1in y · I T li = 14 qac, E,y:= 381 K3nlf 11 , , 
B p.ll~e cnytiaeB KOnHtiCCTB~ UHPKOHHJI onpe~enJinOCL 
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TaK:me rpaanMeTpnqecKH . ./aecoaaa I!JopMa ZrO 2 j ;!um 

. KOMnJieKCOHOMeTpH'leCKHM THTpOBaHHeM C .rui::nnne.HTpna
MHHneHTayKCYCHOH KHCJIOTOH H co,u;ep:>KaHHe HTTpHH npH pa-
6oTe c y r AA ) 3- KOMnJieKC OHOMeTpnqe CKHM THTpOBaHHe M 

. C 3THM :>Ke peaKTHBOM. 

3KcnepuMe111TtaAbHble pe3yAbmambl 

Pe3yJibTaTbi, nonyqenHbie npn H3y'leHHH pacnpe,u;eneHHH 
B03HHKaiDII.lHX B o6nyqenHbiX an:eTnnan:eTonaTax HAep oT,u;aqu 
U:HPKOHHH II HTTpHH Me:m,u;y OT,l.l;eJibHbiMII liJopMaMH, npe,u;
c.TaaneHbi B Ta6nnn:ax 1 ,2. IIpnae,u;enuble pe_JYJibTaTLI aana
IOTCH cpe,u;ueapnliJMeTH'leCKHMH 3Ha'leHHHMII 60JibWOrO 'lHCJia 
onpe,u;eneHHH ( :n _2:, 6 ) CO cpe,u;HeKBa,u;paTH'lHOH OWH6KOH; 

Pe3yJibTaTbi 'ra6nHU:bi 1 noKa3biBaiOT ua6mo,u;aeMbie Me-. 
TO,l.I;OM XpOMaTOrpaliJIIH XHMH'leCKHe liJopMbi CTa6HJIH3aU:HH 
n,u;ep oT,u;aqu Zr* H Y * a· JaBHCHMOCTH OT ycnoanH: npn 
o6nyqeunu: l1Ja3oaoro cocTOHHHH xenai'a IKpncTaJIJibi HJIH 
pacTaopl, BJIHHHHH a TMocllJepbi B03,u;yxa I o6nyqeuue B nai<eTe 
HJIH B 3BaKyHpOBaHHOH aMnynel. 

IIpem,u;e acero OTMeTHM, 'ITO n,u;pa oT,u;aqu Zr* n Y * 
npH BCeX YCJIOBHHX 3KCnepnMeHTa 6biJIH o6uapy:meHbi B HJy-
qaeMbiX llJpaKU:HHX: C6H6 IIJIH c H c I 3 ' c;ns 0 H H BH2 C204 
HJIH 'HCI. IIo,u;qepKlleM cne,u;yiDIUHe o6uapymeHHbie oco6eu-
uocTn. 

Zr(AAh_.: . IIpn o6nyqeuun. H KpncTannoa, H pacTaopa 
Zr r A A) 4 n,u;pa OT,l.l;a'IH U:HPKOHHH H HTTPHH HMeJIH ripeHMY

IUeCTBeHHbiH Bhixo):( B ueopraunqecKoH: llJopMe. IIpu o6nyqeuun 
KpHCTaJIJIOB Zr r A A )4 B OTCYTCTBHe BOJ,u;yxa I o6nyqeune 
B aMnynel Bbixo,u; xenaTHOH llJopMbi Zr* H Y * 6biJI 
uecKOJibKO uume, 'leM npu o6nyqeuun B naKeTe. IIpoae,u;euuan 
MeTO,l.I;OM KOMnJieKCOHOMeTpH'leCKOrO THTpOBaHHH OU:eHKa 
pacnpe,u;eneHHH MHKpOI<OJIH'leCTB U:HPKOHHH Cpe,u;H HJyqaeMbiX 
XHMH'leCKHX liJopM TaK:>Ke noKa3aJia npeHMYII.leCTBeHHOe CO
,u;ep:>KaHHe U:HPKOHHH B HeopraHH'leCKOH HOHHOHtPOpMe loKOJIO 

6011/o/. 

Y (A A) 3. B o6ny'leHHbiX ua B03,u;yxe KpHCTannax ii pacT-
aope y r AA) 3 JaMeTHO yBeJIH'lHBaeTCH BbiXO,l.l; n,u;ep Zrl'. H 

Y * B "llJopMe c ,u;eliJHU:HTHbiM co,u;epmauueM nnrau,u;a npn 

6 

'· """ 

:1 
I 

!J. 

I 

i 
l 
~-

1 
: 
I 

cpaBHemm c o6ny'!eHHhiMH i<:imcTannaMH Zr( A.4) 4 : · Zr * ,u;o 
.... 40o/o H y * ,!.1;0 .... 70- 90o/o npH COOTBeTCTBYIOIUeM yMeHh-

· weunn ,u;pyrux ·llJopM. IIpn o6J!yqeu'un KpHcTannoa · Y (A A ) 3 
B OTCYTCTBHe BOJ,l.l;yxa B03pacTaJI BhiXO.U: xe.riaTHOH .llJopMhi 

Zr"' H 'Y * no cpaBHeHHIO c o6pa3n;aMH, o6ny'leHHhiMH 
B naKeTe. 

lf3 pe3yJibTaTOB, nony'leHHbiX npH H3y'leHHH cy6JIHMaU:HH 
KpHCTaJIJIOB o6ny'leHHOro Zr r A A )4 1Ta6n. 21' BH,l.I;HO, 'ITO 
B cy6nnMa T nepexo,u;uno oKono SOo/o pa,u;noai<.THBHoro n:npi<oHHH 
H 86o/o ueaKTHBHoro. IIpn cpaaueHHH c co,u;epmauueM n:npKoHHH 
B cy6JIHMaTe, nonyqeHHOM OT Heo6nyqennoro -~~( AA); ' 
BH,l.I;HO, 'ITO npOHCXO,l.I;HT HeKOTOpoe pa,l.I;HOJIHTH'IeCI<Oe pa3py
WeHHe xenai'a. Pa,u;noaKTHBHhiX a,u;ep HTTPHH B cy6nnMaTe 
OI<a3aJIOCh 3Ha'lH,TeJibHO MeHbWe, 'I eM H,l.l;ep U:HPI<OHHH. 'Cne
,u;yeT JaMeTHTh, 'ITO pe3yJihTaThl nony'lHJIHCh auanorU'lHhiMH. 
,u;nH KpncTannoa Zr (A A) 4; o6riy'l!;!HHhiX B aMnyne u B naKeTe. 

liHaH I<apTUHa 6biJia nonyqeua ,u;nH H,u;ep· oT,u;aqu Zr~· · ii 
y * npu cyonuMan:un I<PHCTaJIJIO'B o6nyqeunoro' y r AA ) 3: 

B c~6nnMaT nepew.rio nnwh·3-4o/o·Zr"' H Y*. Ilpn THTpn
MeTpH'leCI<OM onpe,u;eJieHHH Mai<pOI<OJIH'IeCTB HTTpHH, nepe
we,u;wero B cy6nnMaT oT o6nyqeHHhiX H ueo6ny'leHHhiX Kpnc- • 
TaJIJIOB, 6biJIO nony'leHO TO·:>Ke 3Ha'leHHe, HO 06IUHH BeC B3H
TOrO ,l.I;JIH cy6JIHMllU:HH o6pa3U:a ll3MeHHJICH npuMepHO Ha 12o/o, 
'ITO no paclJeTaM COOTBeTCTBOl3aJIO y,u;aneHHIO eiUe ,l.I;BYX MO
Jiei<yJI rn,u;paTaU:HOHHOH BOJihl, I<OTOpbie MOrJIH BXO,l.I;HTh B 
COCTaB HCXO,l.I;Horo CHHTe3HpoBaHHOrO npenapaTa. Tai<:>Ke 
an,u;uo, 'ITO npn cy6nnMan:nn o6nyqennoro Y( AA) c ,u;o6aBKOH 

' 3 
neTy'lero Zr r AA ) 3 co,u;epmaune ,lr* ll }' * a'cy6nnMa Te 
yBeJIH'lHBaJIOCb ,!.1;0 15-180/o. 

06cyJKoeHue pe3yAbmamoe 

Kai< nJaecTHo, npn o6nyqeuuu an:eTnnan:eToHaToB aoJ
Momno o6paJooaune paJJIH'lHhiX no XHMH'leCKOMY 'cocTaay 
llJopM, co,u;epmaiUHX H,u;pa oT,u;a'lH. Bo6IUeM BH,u;e 3TH llJopMhi 
MoryT 6hiTh 3anucaH!>I TaKHM o6pa30M: ,l.I;JIH o6i:Iy'leHHh!X 
TBep,l.l;hiX aJieTHJiaU:eTOHa TOB -

Men+ (A A) 
a 

T 
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[Mf+ {A A )11-m]~+ 
Men+ 

H npH pacToopeHHH aueTHnaueToHaToo a opraHHqecKOM pacT
oopHTene, HanpHMep, B 6eH3one oo3MO)I(Hl>I TaKHe o6pa3Ul>I: 

Me"! {A A) .. 
ll 

['M ~"!" { A A ) • ( C H ) ] m+ 
n•m 6 6 n-m 

[Me"+{ C
6 

H
6

)] n+ , r.ne n>m. 

PaccMaTpHoaJI iionyqeHHl>Ie·pe.3ynbTaTl>I, xapaKTepH3yro
IUHe flOBe,IJ;eHHe _JI,n;ep OT,n;aqHUHpKOHHJI H HTTPHJI, B03HHKaiO
IUHX npH o6nyqeHHH aueTHn~!!{)TOHa Too Zr H y npoTomi.MH 
C _:meprHeH 660 M3B, BH,IJ;HO, qTo .3TH JI,IJ;pa OT,n;aqH CTa6HnH-
3HPYIOTCJI B pa3nHqHJ~IX XHMHqeCKHX «lJopMax, KOnHqecTBeH
Hl>IH Bl>IXO,IJ; KOTOpl>IX CYJUeCTBeHHO 3aBHCHT OT MeTO,IJ;a, HC
TIOnl>3YeMOrO ,n;nJI HX pa3,n;eneHHJI /xpoMaTorpa«lJHJI, cy6nH
MaUHJI, Ta6n. 1 H 2/, qTo rooopHT o BnHJIHHH BTOpHqHl>IX 
34J4leKTOB Ha cy,n;1>6y JI,n;ep oT,n;aqH. MeTacTa6Hnl>Hl>Ie o6pa3Ul>I 
pa3nHqHoro XHMHqec:Koro cocTaoa, o6pa3YIOIUHecJI npH o6ny~ . . 
qeHHH, npH nocne.nyroiUeii o6pa6oTKe o6nyqeHHoro oeiUeCTBa 
nepeXO,IJ;JIT, ecTeCT~eHHO, B O.IJ;HY H3 YCTOHqHBl>IX «lJopM, 
BCne.IJ;CTBHe qero Bl>IXO,IJ; 3THX nocne,IJ;HHX 6y.IJ;eT HaXO,IJ;HTl>CJI 
B_ 3aBHCHMOCTH OT flOBe,IJ;eHHJI ¥eTaCTa6Hnl>Hl>IX «lJopM B ,n;aH
Hl>IX ycnOBHJIX Olll>ITa. 

, CpaBHHBaJI_ nooe.n;eHHe JI,n;ep oT,n;aqH_ Zr .*> H Y * npH 
o6nyqeHHH aueTHnaueToHaToo, co,n;ep)KaJUHX H He co,n;ep)Ka-_ 
IUHX O,IJ;HOHMeHHl>IH MeTann, MO)KHO npe,n;nonaraTb,. qTQ npH 
o6nyqeHHH Y ( AA )3 o6pa3oBaHHe xenaTHoii «lJopMl>I, BKnroqaro
IUeii Zr* , HnH, cooToeTCTBeHHO, o6pa3ooaHHe xenaTa Y * 
npH o6nyqeHHH Zr (_AA) 

4 
MO)KeT npoTeKaTl> KaKope3ynl>Ta

Te "ropJiqero" CHHTe3a, TaK H 3a cqeT peaKUHH o6MeHa 
ueHTpanl>Horo aToMa MeTanna a MoneKyne xenaTa. O.n;J.IaKo 
MeTO,IJ; cy6nHMaUHH flOKa3biBaeT, qTO oqeHb He 3HaqHTeiiLHaJI 
,n;onJI JI,n;ep Zr* cTa6HnH3HpyeTCJI a xenaTHoii «lJopMe npH 
o6nyqeHHH Y(AA) ,oepoJITHO, 3TO o6~JICHJieTcJI pa3nHqHoii 

3 ·. . ~ 
oaneHJ"HOCThlO UeH-TpanLHOrO aTOMa MeTanna, 3aTpy,D;HJIIOIUeH 
a 3TOM cnyqae oHe,n;peHHe a MoneKyny xenaTa o,n;Horo HOHa 
MeTanna BMecTo ,n;pyroro I 131 • 
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C .n;pyr:oii C_TOpOHLI, OTCYTCTBHe TipH cy6JIH~·!aUHH HOCH· 
Temi, cnoco6CTBYIO~ero nepenocy ynLTpOMHI<poKonuqecTB 
Zr* B xenaTHoii IIJopMe TaJ<)Ke CI<a3LIBaeTcH na co.n;ep)KaHHH 
Zr* .B cy6nuMaTe, nonyqeHHOM 113 [ Y ( AA )3 ] * ·· nocJ<oJJLI<Y 

I<OHTpOJJbHLiii onLIT c..p.o6aBI<oii neo6nyqennoro Zr(AA) 4 no
I<a3anyBeJJIIlJeHIIe·Zr* ,nepexo.n;JI~ero B cy6nuMaT. 

· XpoMaTorpa$11lJeci<uii Mero.n;, :HcnonL3yeMLiii .n;nH pa3.n;e
JJeHUJI XIIMUtieCI<IIX IIJopM H.n;ep OT,IJ;alJH Zr_"'_HY* llOI<a3LJBaeT 

CTa6UJJU3al(UlO JI,~J;ep OT,IJ;alJU C y'leTOM B3aUMO,IJ;eHCTBIIJI o6-

JJylJeHHOrO Be~eCTBa II C paCTBOpiiTeJJeM, II C HanOJJHUTeJJeM 
I<OJJOHI<II7 I<OTOpLie MOryT, He~MOTpJI Ha COOTBeTCTByiD~YlO 

no.n;roTOBKY, co.n;_e.p_>Ka TJ, CJI~)lf:>_I__!J_O)J.J>I. _._1-Ic;.!l()JIJ:>.~_O!Jfi.!IJJ:e.:_~_TO£() __ _ 
MeTO,~J;a ,IJ;JJJI pa3,~J;eJJeHUJI XHMIIlJeCI<IIX IIJopM .H.n;ep OT,IJ;alJU 
npe.n;cTaBJJJieT onpe.n;eneHHLIH .IIHTepec, llOCKOJJLI<y B 3TOM 

CJJylJae llOJIBJJJieTCJI B03MO)KHOCTL llOJJylJaTL pa3JJIIlJHhle no 

COCTaBy MelJeHLie IIJopMbi 3TIIX JI,~J;ep OT~alJU. 

CpaBHHBaJI BLixo.n; H.n;ep oT.n;aqu Zr* u Y * B xenaTHoii 

IIJopMe B 06JJylJeHHhlX BhlCOI<~3HepreTUlJeCI<IIMII llPOTOHaMU 
aueTunaueToHaTax c y.n;ep)KanueM H.n;ep oT.n;aqu, Ha6mo.n;aeMoM 
npll 113ylJeHHII .n;pyrux H.n;epHLIX npeBpa~eHIIH B aueTUJJ
aueTOHaTaX MeTannoa, nanpuMep, B peai<UHHX6i,y),(n,2nf4

-:"'
12! 

MO)KHO BH,IJ;eTL, 'ITO HaWU II JJIITepaTypHLie .n;aHHLie, llOJJy· 

lJeHHhle XpOMaTorpatlJH'IeCJ<IIM MeTO,IJ;OM IIJJII MeTO,IJ;OM 3KCT· 

pai<l(llll, BeCLMa 6JJU3I<II, XO'I'JI YCJJOBIIJI OllhiTa, HanpuMep, 
norno~ennaH .n;o3a pa.n;ual(HII 11 T . .n;. oJ<a3LIBalOT caoe BJJHJI· · 

HUe. 0THOCIITeJJLHO HeBbiCOJ<IIe BeJJUlJIIHLI y.n;ep)KaHUJI, Ha6JJIO • 

.n;aeMLie B o6ny'leHHLIX aueTIIJJal(eTonaTax, yJ<a3LIBalOT Ha 
TO, 'ITO 3HalJUTeJJI.HaJI ,IJ;OJJJI aTOMOB OT,IJ;alJH,'Bhl6poWeHHLIX 
113 MOJJei<yn ao apeMH H.n;epHoro npol(ecca, IIMeeT nyTL 
oT.iialJII 6onLwe, 'leM pa3MepLI Monei<yJJLI AA-Ta, u aepo

HTHOCTL IIX pei<OM6UHal(HII J<aJ< C pa3JJIIlJHLIMII B03HUJ<alO~H
MII pa.n;uJ<aJJaMII, Tal< II C MaTepHHCI<OH MOJJei<yJJOH OTHOCH· 

TeJJLHO ueaen11I<a. KpoMe Taro, cne.n;yeT Y'IHTLtBaTL,· 'ITO 

o6pa3yro~uecJI B CTPYI<Type nuraH.n;a .n;e$ei<TLI, HanpuMep, 
cMe~enue aTOMOB yrnepo.n;a unu J<ucnopo.n;a, 6y.n;yT npuao
.n;uTL I< llOJIBJJeHIIIO .n;e$Hl(IITHLIX JJHraH,IJ;HLIX II Heo_praHUlJe • 

CI<IIX IIOHHLIX o6pa3l(OB. 
H, Hai<oneu, necoMHenno, 'ITO ao3.n;eiicTBHe Toii unu 11noii 

cpe.n;LI, onpe.n;eJJJieMoe BLI6paHHLIM MeTO,IJ;OM aHaJJU3a, cy-

II 



J:UCCTBCHHO CKa3LIBaCTC.si Ha pacnpe,neneHHU .si,nep OT,i(aqn 
B pa3mi'IHLIX XHMH'ICCKHX clJopMaX. . • 

B nacTOJtlllee opeMJI Jtcncr·,. 'ITo CYlUCCToyro~ne, no 6onL
WCH 'iaCTH clJH3HlJCCKHC Teopllll, OniiCLIBaiOIUHC MCXaHH3M 
CTa6nnB3aUBH aTOMOB OT.r(a'IH, B03HHKaiOlllHX B 1i.r(CpHLIX 

· npoueccax, llC B COCTOJIHIIII 06'LJICHHTL 3TOT CllO>KllLiit «<JB3HKO
XHMH'ICCKHH npouecc 6e3 y'ieTa BllHJIHII1I XHMH'ICCKHX CBOftCTB 

. mcpymaromnx MoneKyn, «1Ja3oooro cocTonnnJI cpe,nLI n ,npyrux 
BTOPII'IIILIX clJaKTopoo. KacancL · MexaHII3Ma nooe.nennJI Jt,nep 
OT,naqn B o6ny'ICIIHOM BClllCCTBC, OniiCLIBaeMoro TaKIIMII 
3TanaMB, KaK Jt,nepHLIH npouecc -+ pa3pLIB CB1:13eit B XHMH
'ICCKOM coe.nnnelinn H ocoo6om,nenne "ropJI'iero" aToMa .. 
oxnam.nenne ero /"ropJI'ine" peaKunu/... TepManLHLie · pe
aKUBH /BDllOTL ,no XIIMHlJCCKOrO OT.r(CllClliiJij/22/, MLI MO)KCM 
C'IHTaTL, 'ITO B HaWIIX 3KCDCpHMCHTaX onpe,nenJIIOJ:UIIM 1IB
llJICTCJI nocne.nnuli :nan - TepManLHLie peaKunn, T .K. cy
mecToennoe onnBHHe na cTa6nnn3aunro n,nep oT,na'in B TOR 
nnH HHOH XHMHlJCCKOH clJopMC OKa3LIBaeT nocne,nytOIUaJt o6-
pa60TKa o6ny'ICHIILIX o6pa3UOB. 

3aKA10'1euue 

fiony'ICHa HH«<JopMaUJI1I 0 XHMHlJCCKOM noBC.r(CIIHH n,nep 
OT,r(alJH llHPKOHII1I II IITTPHJI, B03HHKaiOlUIIX npH o6ny'!CJIIIH 
aUCTHllallCTOHaTOB 3TIIX 3llCMCHTOB npOTOllaMH C 3HeprHCH 
660 M3B. 

fiOKa3aHO, 'ITO BLIXO.r( .si,nep OT.z:laqn B Ma TCpHUCKOit clJopMe 
fa clJopMe xenaTa/ 3aoncnT oT ycnoonii 3KcnepnMenTa u oT 
BLI6pannoro MeTo,na anann3a, 'ITO yKa3LIBaeT na npenMy
mecToennoe npoTeKanne peai<UHit n,nep oT,naqn nocne nx 
"oxna>K,nennn". . 

3a,naBaJI onpe,neneHHLIC ycnOBHJI ODLITa, MO>IOIO nony'IBTL 
JI,npa OT.r(a'III C npeHMYlUCCTBCHIILIM BLIXO.r(OM B TOii HnH HHOii 
XBMH'ICCKOfl clJopMC. 

Jluflfepamypa 

t. U.Dr:ehmsnn, Z. Physiksl. Chem., 63, 4, 227 (1943). 
2. K.st•rke. Nsturwissensch. 30, 38/39, 577 (1942). 

12 

3. H. V. Weiss, _i)J.E.Ballon. J. inorg. Nucl. Chem., 27, 9, · J911 
(1965). . 

4. A.Nath. Proceed. Symp. Prague, Chem. Effects of Nuclear 
Transform. 1, 335, IAEA, Vienna (1961). 

5. J.C.Machado, R.M.Machado, J.l. Vargas. Proceed. Symp. Vienna, 
Chem. Effects of Nuclear Trasform. 2, 195, IAEA, Vienna (1965). 

6. T. Tominaga, K.Fujivara. Bull. Chem. Soc. Jap., 43, 2279 
(1970). 

7. J.Shankar,_K.S. Venkateswarlu, A.Nath.Pr:o.ceed,_Symp.Prague, ____ _ _ 
Chem. ·.Effects of Nuclear Transform. 1, 309, IAEA, Vienna 

. (1961). . . 
8. T. Tominaga, T.Sakai, K.Fujiwara. Bull. Chem. Soc. Jap., 44, 11, 

3036 (1971). 
9. I.Gainar, A.Ponta. Rev. Roum. Phys., 13,.10,. 887~(1968).-~~. c-- . __ 

. 10.--IGainai-,-A.:Porrta. J.tnori;.- Nl1cCchem---:,33~2291(i97tJ--:----~---- --
11. I.Gainar, A.Ponta. Radiochem. Radioamit. Lett.~ 7, 2, 79 (1971). 
12. £.Belgrave. Radiochem. Radioanal Lett. 7, 5/6, 323 (1971). 
13. H.Meinho/d, P.Reicho/d. Radiochim: Acta, 11, 3/4, 175 (1969). 
14. H.Meinhold, P.Reichold. Radiochim. Acta., 15, 2, 76 (1971). 
15. J.G.stites, C.N.McCarti, L.L.Oui/1. J. Amer. Chem. Soc. 70, 

3142 (1948). 
16. W.Stolz, K.Prokert. Kernenergie, 8, · 7, 425 (1965). 
17. Th.Moeller, EGulayas. J. lnorg. Nuc/. Chem., 5, 245 (1958). 
18. P.Mow&ep, P.Pueepc. Fa3oeaR xpoMamozpar/JuR MemaA-

Aoe. "Mup", M. /1967/. · 
19. J.A.Cunningham, D.E.Sands, W.F. Wagner. lnorg. Chem., 6, 499 

(1967). 
20. B.C.AAeKcauopoe, cfJ.j{yoa, Q,H.EAU3apoe, F.JI.)/(yKoe, 

r.H.3a6UJIKUH, 3.3aiioAep, H.360AbCKU, E:T.Kouopam, 
3.B.JI&~ceuKo, B.H.llpuxoo&Ko-, B.r. Tuwuu, B.HA">oMu
HbiX, M.HJ:PoMUHbiX, B.M.r(ynKo- CumuuKoe. llpenpuum 
OH.JIH, 13-4273, ,4y6ua, 1969. 

21. C.M.Lederer, J.M.Ho/lander, /.Perlman. Table of Isotopes, 
6th Edition, N. Y., L., Sydney (1968). 

22. K.Svoboda. Proceed. Symp. Prague, Chem; Effects of Nuclear 
Transform. 1, 289, IAEA, Vienna (19.61). 

PyKonuc& nocmynuAa e u3oameA&cKuii 
28 MaR 1973 zooa. 

13 


