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8TOMY nOBhlmeHHIO cnoco6cTByeT nOJIOlliHTem,HhlH 3apJI,ll; Ha KOm,n;e, KOTO­

PhlH BOSHHKaeT npH 06paSOBaHHH Kn.s. H BeJIl:I'IHHa KOToporo YBeJIl:I'IHBaeTCJI 

IIpH pOCTe aKn;enTopHhlX CBORCT13 R. BhlIITe nOKasaHO, 'lTO TO'lKH ,ll;JIJI coe,ll;HRe­

HHH N2 22 H 23 nepBoH rpynnhl He OTKJIOHJIIOTCJI OT npJIMOH. CJIe,ll;OBaTeJIbHO, 

npH HaJIl:I'IHH ,ll;ByX 3JIeKTpOHoaKn;enTopHblX 3aMeCTHTeJIen B KOJIbn;e d,,-p,,­
BSaHMO,ll;eHCTBHe B B.C. no cpaBHeHHIO c O.C. He YBeJIH'lHBaeTCJI. IIpH HaJIl:I'IHH 

me O,ll;HOrO aaMeCTHTeJIJI (TpeTbJI rpynna COe,ll;HHeHHii) 3TOT 3cI>cI>eKT B B.C. B03-

paCTaeT. 8TH ,ll;aHHhle He npOTHBOpe'laT ,ll;pyr ,ll;pyry, TaK RaR npH BBe,ll;eRHH B 

ROm,n;O ,ll;ByX 3JIeKTpOHoaRn;enTopHhlX SaMeCTHTeJIeH CTeneHb HX d,,-p,,-BsaH­
MO,ll;eHCTBHJI C n-3JIeKTpOHaMH ROm,n;a cy~ecTBeHHO nOHH>KaeTCJI B O.C. H B.C. 

Hs-sa MeHbmeH (no cpaBHeHHIO C MOH03aMe~eHHhlMH) BeJIl:I'IHHhl 3JIeRTpOH­

HOH nJIOTHOCTH Ha KOJIbn;e. 

CneKTpbI n.M.p. nony'leHhl Ha cneRTpOMeTpe PC-60 C HCnOJIbSOBaHHeM n;HK­

JIOreRCaHa B Ra'leCTBe BHYTpeHHero 3TaJIOHa. 

8JIeKTpOHHhle cneKTpbI nOJIY'leHbI Ha cneKTpocI>oToMeTpe Perkin-Elmer 

402 no paHee onHcaRHOH MeTO,ll;HKe ( ' ). 
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Y,n;R 539.89 

,n;ORJIa~L1 ARa~el\IHH HayR CCCP 
1974. TOM 216, M 5 

R.M.RHTHrHHA,M.~.KA~,C.C.KABARKHHA, 

aKa~eMDK R. ~. BEPEJ::qArHH 

XllMllR 

(J)JIIOOPIITOBblE II (J)JIIOOPIITOnO ,n;OBHblE MO ,n;1I(J)lIKAI(1I1I 
HA (J)A30BblX ,n;lIArPAMMAX MnF2, ZnF2 II C()F2 

M3BecTHo, 'ITO MnF2, ZnF2, CoF2 H NiF2, I{pHCTaJIJIII3YIOm;HeCH npH HOp­
MaJThHhlX YCJIOBHHX B CTPYRTYPHOM THTIe PYTHJIa, npOHBJIHIOT CRJIOHHOCTb R 
nOJIHMOP<PH3MY npH BhlCOROM ~aBJIeHHH ('--). HaHOOJIee nOJUIO H3Y'IeH nOJIH­
MOP<PH3M MnF2, ~JIH ROToporo nOCTpOeHa <pa30BaH ~HarpaMMa Ha OCHOBe peHT­
reHorpa<pH'leCKHX p;aHHhlX, nOJIY'leHHbIX B HHTepBaJIe p;aBJIeHHH 0-100 Roap H 
TeMIIeparyp 25-450° C (3). COrJIaCHO 3TOH p;HarpaMMe, H30TepMH'IeCROe cma­
THe <pTopHCToro MapraHlJ;a npH TeMIIeparypax BhlIIIe 200'0 IIPHBOP;HT R PHP;Y 
<paaoBhlx IIepexop;OB C HaMeaeHlJeM THIIa CTPYKTyphl B IIOCJIep;OBaTeJIbHOCTH: 
PYTHJI-+ <pJIIOOPHT -+ HCI{ameHHhlH <pJIIOOPHT. 

B p;aHHoH paooTe OhlJIa IIpep;IIpHHHTa IIOIIhlTI{a 3KCIIepHMeHTaJThHO ooaapy­
JI{HTb B MnF~ IIepexop; Ha CTPYKTypHoro THIIa PYTHJIa B THTI <pJIIOOpHTa IIpH 
aTMoc<pePHOM p;aBJIeHHH H BblCOROH TeMIIepaType. 8 KCTpanOJIHIJ;HH <paaoBoH 
rpaHllil;hl PYTHJI-+<pmooPHT Ha T -P-p;Har paMMe 3Tor o Bem;eCTBa IIOKa3hlBaeT, 
'ITO IIOP;OOHbIH IIepexop; p;OJImeH HaOJIIOp;aTbCH npH TeMIIepaTypax BhlIIIe 740° 
(3). PeHTreHocTpYI{TYPHoe HCCJIep;OBaHHe <pTopHcToro MapraHIJ;a IIPOBOP;HJIOCb 
Ha p;H<ppaRToMeTpe ,ll;POH-1 C HCIIOJIbaOBaHHeM llhlCOKOTeMIIepaTypHoH IIpH­
CTaBKH PRBT-1200, IIpep;Ha3Ha'IeHHOH P;J1H aHaJIH3a IIOJIHI{pHCTaJIJIH'leCKHX 
oopaaIJ;OB B p;HaIIaaOHe Te?vIIIepaTyp 25-1200° . PeHTreHoBcRaH C'beMKa IIpH 
BhlCOKOH TeMnepaType ocym;eCTBJIHJIaCb B aTMoc<pepe HHepTHoro raaa remrn 
HJIH aprOHa Ha HaJIYlJeHHR MoK", H FeK",. BhlnycKaeMb!H IIpOMhlIIIJIeHHOCTbIO 
ra3 O'Inm;aJICH npOIIYCKaHHeM 'Iepea paCI{aJIeHHYIO p;o 800" THTaHOBYIO cTpym­
Ky. ll.JIH p;eraaaIJ;HH HCCJIep;yeMoro Bem;eCTBa IIPOBOP;HJIH OTKa~IKY KaMephl IIpH 
200° ~o 1.10-3 

- 1.10-4 MM pT. CT. HeCMOTpH Ha IIpHHHThle Mephl IIpep;OCTO­
pomHOCTH, He yp;aJIOCb nOJIHOCTbIO IIpep;OTBpaTHTb OKHCJIeHHe MnF2 • MccJIeP;ye­
MhlH oopaaeIJ; IIOMem;aJICH B RIOBeTY, H3rOTOBJIeHHyro H3 rpa<pIITa, oOJIee YCTOH­
'IHByro K p;eHcTBHIO raaooopaaHoro <pTopa, BbIp;eJIHeMOro IIpH paaJIOmeHHl'I 
MnF2 , 'IeM CTaHp;apTHLIe KIOBeThl H3 MOJIHOp;eHa. TeMIIeparypa B KaMepe HaMe­
pHJIaCb Pt/Pt-Rh TepMoIIapoH H IIOp;p;epml'lBaJIaCb C TO'IHOCTbIO ±1 %. 

BhlJIH nOJIY'leHhl p;H<ppaKTorpaMMbI <pTopHcToro MapraHIJ;a B p;HaIIaaOHe TeM­
IIepaTYP OT KOMHaTHOH IIO'ITH p;o TeMIIepaTypbI IIJIaBJIeHHH, paBHoH 892°. Rpo­
Me JIHHHH HCXOP;HOH PYTHJIOBOH MOP;H<pHKaIJ;HH MnF2 I H ORHCH MnO IIpH T;::. 
;::'750° Ha p;H<ppaRTorpaMMax IIOHBJIHJIHCb JIRHHH, xapaKTepHbIe P;JIH <pJIIOOPHTO­
BOH Mop;H<p.lIKaIJ;HH MnF2 V. 8KCIIep.llMeHTaJIbHbIe p;aHHhle HaHeceHbI Ha <paao­
BYro p;.lIarpaMMY MnF2 (pRC. 1). COrJIaCHO peHTreHorpa<p.lI'IeCK.lIM p;aHHhlM IIpl'l 
850° (TaOJI. 1) IIapaMeTp 3JIeMeHTapHoH H'IeHK.lI 3TOH <paabI a=5,345±0,007 A. 
IIp.ll Tex me YCJIOBHHX IIapaMeTpLI H'leHK.lI PYTHJIOBOH <pa3bI MnF2 I paBHbI~ 
a=4,92±0,01 A II c=3,38±0,01 A; CKa'IOI{ OO'beMa IIpH <pa30BoM IIepexop;e 
MnF2 I - V COCTaBJIHeT ~6,7 %. TaK.lIM oopaaoM, 3KCIIepHMeHTaJIbHO IIOKa3a­
HO, 'ITO <paaOBaH rpaHHIJ;a PYT.lIJI - <pJIIOOPHT IIpep;CTaBJIHeT C060H IIPHMYIO JIH­
HHIO C HaKJIOHOM dp/dT=-62 oap/rpap;. B IIpep;eJIax TO'IHOCT.lI .lI3MepeHHH 
y:~IeHbIIIeHHe OO'beMa IIpH <paaoBoM IIepexop;e BP;OJIL JIHHHH IIpeBpam;eHHH OCTa­
eTCH paBHhlM /). V =1,66±0,03 CMs/MOJIb; H3MepeHHe 3HTPOIIHH, BbI'IHCJIeHHOe 
no ypaBHeHHIO RJIaY3Hyca - RJIarurepoHa, ASI -V=2,4-2,5 KaJI/ MOJIb·rpap;. 

JiIaBecTHO, 'ITO IIpH ROMHaTHOH TeMIIepaType .lI p;aBJIeHHH BbIIIIe 100 Roap 
ZnF2, CoF2 .lI NiF2 .lICIIbITLIBaIOT IIOJIHMOP<PHbIH IIepexop; 1-ro pop;a .lIa PYT.lIJIO-
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BOH MO}J;H<pHKan;HlI .(I) B lICeB.n;OKyOH'leCKyro <Pa3Y (II) (~). RpoMe TOro, lIpH 
p~70 KOap H 300° oOHapYiKeHa <pJIIOOpHToBaH MO}J;H<pHKan;HH ZnF2 (2). 

B .n;aHHOH paOOTe lIpOBe.n;eHO peHTreHOCTpYKTypHOe HCCHe.n;OBaHHe <pTOPH­
.n;OB n;HHKa, KOOaHhTa H HHKeHH B HHTepBaHe .n;aBHemm 0-100 Koap H TeMlIe­
paTYP 25-400° C HClIOHb30B3HHeM BhIcoKoTeMlIepaTypHoH peHTreHoBcKoH 1>a-
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PHC. 1. <I>aaOBaH .n;HarpaMMa MnF2 (3) . HaneceHLr aKcrrryHMeH­
TalThHLIe TO'lKH, rrOJIY'IeHHhIe B .n;aHHoH pa60Te: a - CMeCb <paa py­

THJIa H <pJIIOOpHTa, 6 - PYTHJIOBaH <pasa 

PRC. 2. <I>aaOBaJI .n;HarpaMMa ZnF2. a - PYTRJI, 6 - <pJIIOOPHT, 6-

RCKaJReHHhIH <pJIIOOPHT, 2 - PYTRJI+HCKaJReHHLIH <pJIIOOPHT 

Mephl BhICOKoro .n;aBHeHHH (2). OlIpeAeHemre AaBHeHHH lIPOBOAHHOCh 1I0 cpe}J;­
HeH rpap;yHpOBOlIHOH KPHBOH, 1I0CTpoeHHOH 1I0 H3MepeHHIO CiKHMaeMOCTH 
NaCl peHTreHorpa<pH'lecKHM MeTO}J;OM C). ITPH H30TepMH'leCKOM CiKaTHH 06-
HapYiKeH 1I0HHMOP<PHhIH lIepeXOA 1-ro 
pOAa C H3MeHeHHeM THlIa CTPYKTYPhI 
PYTHH-+<pJIIOOPHT lIpH TeMlIepaTypax 
300-400° AHH ZnF2 H 300-350° B CHY­
lIae CoF2 (TaoH. 2 H 3). RaK IIOKaaamI 
HaMepeHHH AByxifJaaHI:.IX CHHMKOB (PY­
THH+<pJIIOOpHT) , CKalIOK OO'beMa lIEH 
<pasoBoM IIepeXOAe COCTaBHHeT ~7 Yo. 
ITPH paaHH'lHbIX AaBHeHHHX 70-
90 Koap OhIHH aaifJHKcHpoBaHhI aHa'le­
HHH IIapaMeTpa <pJIIOOPHTOBOH <paabI 
AHH ZnF2 OT 5,00 AO 4,92 A H AHH CoF2 
OT 4,98 AO 4,92 A. <PJIIOOPHTOBaH <paaa 
<pTOPHAoB n;HHKa Ii KooaHbTa lIPOAOH­
iKaeT cym;ecTBoBaTh lIOCHe OTKHIOlIeHHH 

Ta6JIR:o;a 1 

PeHTreHOrpa<pH'leCKHe .n;anHbre .n;JIJI 
<pJIIOOPHTOBOH MO.n;H<pRKa:O;HH MnF2 V 

IIplI T=850° C 1I p=1 oap 

I 

C p9}1;BJUl. 

Olf. waoas 
ClJaoaH 

111 
200 
220 
311 

d, A 

3,091 
12,669 
1,887 
1,613 

5,354 
5,338 
5,3e7 
5,360 

acp = 5,345±0,007 A 

HarpeBa IIpH KOMHaTHOH TeMIIepaType H OCTaTOlIHOM AaBHeHHH (TaoH. 2). 
ITPH CHHiKeHHH AaBHeHHH AO aTMOc<pepHoro B ZnF2 oopaayeTclI <paaa THlIa 
a-Ph02 B CMeCH C HCXOp;HOH PYTHHOBOH MOAHcpHKan;Heii:. <J)aaoBhIH IIepexo}J; 
PYTHH-+<pJIIOOPHT B CoF2 He saBepmaeTCH BIIHOTb AO ~100 Koap, H peHTre­
HorpaMMhI <)Toro B'ern;eCTBa BcerAa cO}J;epiKaT cHHhHeHrrme oTpaiKeHHH PYTH­
HOBOH MOAH<pHKan;HH (110), (101) H (211) (TaoH. 3). B OTHH'lHe OT MnFz 
H ZnF2' lIpH CHHiKeImH AaBHeHHH B aTOM wYlJae cpaaa THna a-Ph02 He oopa­
ayeTcH, TaR KaK Bern;eCTBO npH BhICOKOM AaBHeHHH COAepiKHT B OOHbmOM KO­
HH'leCTBe «aapOAhImH» PYTIWOBOH MOAH<pHKan;HH. AHH <pTopHCToro HHKeHH 
BnHOTh AO AaBHemrH ~100 Koap II TeMIIepaTYP 300° <pHIOopHToBaH <pa3a He 
Ohma OOHapYiKeHa. 
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PeHTreHorpaIPH'IeCROe HCCJIep;OBaHHe ZnFz, CoF2 H NiF2 OCJIOmHHeTCSI 
BCJIep;CTBHe paSJIOmeHHSI 3TIIX Bem;eCTB npH BbICOROB Te}'IITepaType C IIOCJIep;y­
IOm;HM OKHCJIeHHeM. TeM He MeHee, nOJIY'leHHbIe peSYJIbTaTbI IIOSBOJISIIOT npep;­
CTaBIITb cPaSOBYIO p;HarpaMMY cPTopHCToro D;l!IHRa (Pl!Ic. 2), Ha ROTOPOB nORasa­
HM oOJIacTl!I cym;ecTBOBaHl!IH IPas co CTPYRTypOR Tl!Ina PYTl!IJIa (1), (pmOOpl!ITa 
(V) l!I HCRameHIIoro cPmoopHTa (II). TO'IHOCTb OIIpep;eJIeHHH IPaSOBblx rpa-

Ta6JIlIn;a 2 

PeBTreBorpaq,HlleCK1!le AaBHhIe AJIJI q,JIIOOPHTOBoR MOp;Hq,HKaD;HH ZnF2 V 

400" C, 70 R()ap 25" C, 70 Hoap 
I hhZ 

d, A a, A d, A a, A 

Oll. CHJIIoHalI 111 2,875 4,980 2,894 5,013 
CJla6alI 200 2,493 4,986 2,511 5,022 
CHJThHalI 220 1,761 4,981 1,771 5,009 

» 311 1,504 4,988 1,511 5,012 

acp=4,984±0,003 A; acp*=5,014±O,OO4A 

* CoxpaHlleTCII nOCJIe OTHmOqeHHII HarpeBa; BeJIHqHHa OCTaTOqHOrO AaBJIeHHII 
HeH3BeCTHa. 

Ta6JIHn;a 3 

PeHTreHorpaq,HllecKHe AaHHhIe AJIlI q,JIIDOPHTOBoR MOp;Hq,HKan;HH COF2 

npH p "" 80 K6ap, T = 3000 

I d, A I hhZ hhZ 

\ 
alj>JI' A I IIapaMeTpl>! 

"PYTHJI» «lj>moopHT» PYTHJIa, A 

CpeAHlIlI 3,233 110 a = 4,57 
Oll. CHJIIoHali 2,874 111 4,978 
CJIa6alI 2,608 101 c = 3,18 
CpeAHlilI 2,497 200 4,994 
CHJIbHalI 1,755 211 220 4,964 

» 1,500 311 4,975 

a<l>JI=4,978±O,008 A 

HHD; COCTaBJIHeT no p;anJIeHHIO ±10 R6ap H no TeMnepaType ±5°. "YBeJIH'IeHHe 
p;aBJIeHHSI npH T>250° npHBop;HT R CTPYRTYPHbIM npenpam;eHHSlM B IIOCJICP;O­
Ba TeJIbHOCTH: PYTHJI -+ cPJIIOOPHT- HCRameHHbIH cPJIIOOPHT (ZnF 2 I-V - II) ; 
IIpl!I T<250° Ha6mop;aeTcH nOJIHMopqmoe IIpeBpam;eHl!Ie PYTHJI-HCKameHHbI:H 
IPJIIOOPHT (ZnF2 I-II). O'IeBHp;HbIM HBJIHeTCSI oTpHD;aTeJIbHbI:H HaKJIOH rpaHHD; 
paBHoBecHSI Memp;y IPaSaMH PYTHJI - IPJIIOOPHT II PYTHJI - HCKameHHI>I:H IPmoo­
pHT. 06JIacTI> cym;ecTBonaHHH cPJIIOOPIITOBO:H MOP;HcPHRaD;HH ZnFz V no ;o;anJIe­
Hmo He IIpeBl>IIIIaeT 20-25 K6ap npH 400°, B TO BpeMH Kali ;o;JIH MnFz V OHa 
COCTaBJIHeT ~40 K6ap. KBasHRy6H'IecKaH MO;O;l!IIPl!IHaD;HH ZnFz II, saq)J!IKCHpO­
BaRRaH B «'IHCTOM Bl!I;o;e» 6es IIpl!IMeCH PYTHJIa IIpH BbICOKHX TeMnepaTypax 
(300-400°), TaH me HaH l!I TeTparOnaJIbHaSl IPasa MnFz II, 06pasyeTcH B pe­
SYJIbTaTe HCHameHHSI CTPYRTYPbI Tl!IITa IPJIIOOpHTa. Ha6JIIO;o;eHl!Ie sa l!ISMeHeHl!I­
eM ;O;IIciJpaKD;IfOHHoii: Rap'l.'HHbI cPTOpl!ICTOrO MapraRD;a H D;HHRa npH HSOTepMH'Ie­
CHOM nOBblmeHHH ;o;aBJIeHHH (ilpH 300 l!I 400°) IIORaSbIBaeT HaJIII'Il!Ie pop;CTBeH­
HOR CBJISH Memp;y cPasaMH V H II, onpaB;O;bIBaH HaSBaHl!Ie IIOCJIe;O;HeR 
(<IlCRameHHaH cPmoOpl!ITOBaH» <pasa. CKalloR 06'heMa IIpl!I nepexo;o;ax V - II 
3RCnepl!IMeHTaJIbHO He 6bIJI 06HapymeH. TaHl!IM 06pasoM, IIOJIHMOPcPHbIe npe­
Bpam;eHl!IH cPmoOPl!IT-HCRameHHI>Iii: cPJIIOOPHT B MnF2 H ZnF2 OJIHSKH R nepe­
xop;aM 2-ro po;o;a. 

IIoJIY'leHHbIe peSYJIbTaTbI nORaSbIBaIOT, 'ITO 06JIacTb cym;ecTBoBaHHSI cPmoo­
Pl!ITOBOR MO;o;l!IcPHKan;IIl!I Ha cPasoBblx p;HarpaMMax MnF2 , ZnFz H CoF2 pacnoJIo-
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meHa npH BI>ICOKHX p;aBJIemffiX H Te~mepaTYpax BLIme 200-250°. <I>aaonaH 
rpaHH~a pyTHJI - «pmoopHT HMeeT oTp~aTeJIbHbIH HaKJIOH H MomeT nepece­
KaTb OCb TeMnepaTYP. B COOTBeTCTBHH C 8THM B MnF2 npOHCXOP;HT 06paTlnlbIH 
nOJIHMoP«PHI>IH nepexop; npH HOpMaJIbHOM p;aBJIeHHH H TeMnepaType Bblme 750°. 
AHaJIOrH'IHbIii nepexop; npH Tex }Ke YCJIOBHHX BpHP; JIH B03MomeH B ZnF2 H 
CoF2 , nOCKOJIbKY 06JIaCTb cy~ecTBoBaHHH «pmooPHTOBOii wa3LI Ha T-P-p;Ha­
rpaMMax :3THX coep;HHeHHH CMe~eHa K 60JIee BLICOKHM p;aBJIeHHHM; COOTBeTCT­
BeHHO «pa30BaH rpaHH~a pyTHJI - «pmooPHT, nO-BHp;HMOMY, BbIXOP;HT Ha KpH­
BYIO nJIaBJIeHHH. 

HHCTI!ITYT <p1!I3l!1Kl!1 BhICOKRX AaBJIeHI!IH 
AKaAeMIDI HaYK CCCP 
MOCKBa 

nHTHPOBAHHAH ~HTEPATYPA 

IIOCTyrIl!IJIO 
11 III 1974 

t 1I. CP. BepeUfazun, C. C. Ka6a//'l'Ouna, A. A. KOTu//,eee/f, 1K8TIl>, T. 49, 1728 (1965). 
2 C. C. Ka6a//'l'Ouna, 1I. CP. BepeUfaZUn, 1I. M. lIUTJl.zuna, AAH, T. 176, 1044 (1967). 
3 C. C. Ka6a//,,, una, 1I. CP. BepeUfazun, 1I. M. lIuTJl.zuna, 1K8TIl>, T. 56, 1497 (1969). 
, C. C. Ka6a//'l'Ouna, /1. CPo BepeUfazul/" 1I. M. lIuTJl.zunQ Il>TT, T. 11, 1040 (1969). 
~ D. L. Decker, J. Appl. Phys., v. 36, 157 (1965); v. 37, 5012 (1966). 
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):(OK,IaALI AKaAeMlI1I HayK CCCP 
1974. TOM 216, M 5 

'y):(K 547 .431 :541.124 

T.A.CMO~HHA,E.~.rorrHYC,~. B.YC,~. ~.~EKYTLEB~ 

aKaAeMHK O. A. PEYTOB 

IICCJIE):(OBAHIIE PEAK:QlIlI COJIIlBOJIlI3A 
2-rAJIOII):(3TIIJI-1-CH-APIIJICYJIIl«llOHATOB 

XHMHH 

B AaHHoH pa60Te npOBOAlIJIOCb HCCJI6AOBaHHe HYKJIeO~HJIbHOH MHrpa~H 
raJIOHAa npH peaK~1IH COJIbBOJIH3a 2-raJIOHA3THJIapHJIcYJIb~OHaToB B 6e3BoA­

HbIX Kap6oHoBbIX KHCJIOTax. B Ka'leCTBe HCXOAHhlX 06':beKTOB 6hlJIH Bhl6paII:bI 

2-XJIOPaTHJI6p03HJIaT, 2-XJIOPaTHJIH03HJIaT, 2-6pOM3THJI6p03HJIaT H 2-6pOMaTHJI­

H03HJIaT. Bce coeAHHeHHH, KpOMe nepBoro, BnepBble nOJIY'leHbI HaMH peaKD;Heii 

2-raJIOHA3TaHOJIa C COOTBeTCTByro~HMH na pa3aMe~eHHhlMH 6eH30JIcYJI:b~OXJIO­
pHAaMH B a6COJIIOTHOM nHpHAHHe: 

IIOJIY'leHHble pe3YJlbTaTbI no CHHTe3Y H aHaJIH3Y 2-raJIOHA3THJIapHJIcYJIb­

~oHaToB npeACTaBJIeHbI B Ta6JI. 1. 

COJlbBOJIH3 2-raJIOHA3THJIapHJIcyJIb~OHaToB npOBOAHJIH npH 70° B npaKTH-

1JeCKH 6e3BoAHhlX YKCYCHOii, MypaBbHHoH H TPH~TOPYKCYCHOii KHCJIOTaX (co­

AepmaHHe BOAbI COCTaBJIHJIO 0,25; 0,5 H 0,15 % cooTBeTcTBeHHo). 

):(JIH YCTaHOBJIeHHH HYKJIeO~HJIbHOii MHrpaIum: raJIOHAa npH COJIbBOJIH3e 

2-raJIOHA3THJIapHJIcYJIb<p0HaToB HCIIOJIb30BaJIH apHJIcym)~oHaTbI, Me'leHHhle B 

nepBOM nOJIOmeHHH 3THJIbHOrO paAHKaJIa H30TonOM C
f4

• CHHTea 6bIJI ocy~e-
CTBJIeH no CJIeAYIO~eH cxeMe: . 

SOCI, LiAlH, n-XC,H.sO.CI 
HalCHzC1400H • HalCH2C140Cl --+ HalCH2C14H20H ----

HJIH:C,H.COCI 
-+ HalCH2C14H20S02CsH4X-n. 

Ha]=CI, Br; X=N0 2 , Br. 

OAH03Ha'lHOCTb nOJIOmeHHH Cl' B CHHTe3HpOBaHH:bIX npOAYKTax AOKa3aHa Ha­

MlI paHee (\ 2). 
O CHOBHOH npOAYKT COJIbBOJIH3a 2-raJIOHA3THJI-1-Gl'-apHJlcYJIb~OHaToB - CO­

OTBeTCTBYIO~HH CJIOmHbIH 3~HP 2-raJIOHA3TaHOJIa * OKHCJIHJIH ,up raJIOHAYKCYC­

HOH KHCJIOTbI, KOTOpyIO 3aTeM no)wepraJIH AeCTpY~HH AO (()-HHTPOCTHpOJIa: 

Hal=Cl, Br; R=CHs, H, CFs 

OTCYTCTBHe MHrpan;HH MeTKH C
14 

Ha Bcex CTap;HHX AecTpyI{~H AOKa3aHO (\ 3). 

* ra30iRH)J;KOCTHOH xpOMaTorpaqHPlecKHH aHa,HI3 peaK~HOHHhlX cMecei IIOKaSaJI, 'ITO 
B Ka'leCTBe nOOO'lnhlX npogyKToB npH COJIhBOJIH3e 2-raJIOH,ll;aTHJIapHJICYJIh!fJoHaToB oopa3y­
IOTCH ,ll;HraJIOH,ll;aTaH H ,ll;HSaMem;eHHhle CJIOiRHhle a!fJHpbI 8THJIeHrJIHJ{OJIH. ROHTPOJIhHhIMH 
onhlTaMH OhlJIO YCTaHOBJIeHO, 'lTO BTOpH'lHhle npo~eCChI, npOTeI{arom;He C 06pa30BaHHeM 
CJIOiRHbIX a!fJHpoB 2-raJIOH,D;aTaHOJIa, He npOHCXO,ll;HT. 

1070 


