
.. 
GENS- YS 69 -0091 

ARA~EMnJI HAYR CCCP 

}f{YPHAJI 
cD H3HLJECKOtt 

XHMHH 
St.?~4 \969 

TOM XLIII 

(0 T n E JI b l[ hI. 0 T Tile K) 

3 

MOCKBA·1960 



;BYPHA.lI tpH8HTL:ECEOii XHMHH 
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YAK 541.17 

CJKHMAEMOCTh H <l>A30BAH ):(HArPAMMA A):(AMAHTAHA 
lIPH BhICOKlIX AABJIEHHHX 

[0. c. fj;£J::S~'GJI. B. JIapuono6 
M3MeJ?eHllHMll IIO MeTO):IY CMem;eHIlJI IIOpIIIHH IIOJIY'leHbI H30TepMH'leCKEe 

)l;aHHhle IIO cmmraeMOCTII a)l;aMaHTaHa go AaBlleHHK 25 ~6ap IIpH 23 liI 1040 C. 
Bhl"lliICJIeHO liI3MOHOITHe 1I0lI, AaBJIeHHeM TeMlIepaTypHoro K08<p<p~HeHTa 
o6'beMHoro paCIIIlIpeHIUI ~, C YBeJIWIeillleM AaBJIellliIH ~ YMem.maeTCH. Bhl
'IlIClleHhl TelIlloeMKOCTL IIPliI IIOCTOHHHOM 06'beMe Cv .H IIOCTOJIHHaH fplOHaH-
3eHa 'Y : C v = 39 ~a.n,. MU/l,b-1Zpa8-t, 'Y = 1,2. 

B HHTepBaJIe TeMIIepaTYP OT -70 )];0 2700 C 1I0cTpoeHa <pa30BaH )l;HarpaM
Ma a)l;aMaHTaHa. 

B rrOCJIeAHHe rO,ll;l>I 6bIJI cHHTesHpoBaH PHA yrJIeBOAOpoAHbIX coep;HHeHHH, xa

paRTepuayeMbIX BhICORocHMMeTplf'IHbIMH CTpYRTypaMH. 3Ta CTPYRTYPHaH OCo-

6eHlIocTh npHBoAHT R TOMy, 'ITO ynOMHH)'TbIe yrJIeBOAOpOAbI 'CHJIbHO OTJIlf'IalOT

CH )IO CBOHM tPiI3H'leCRHM CBOHCTBaM 01' 06:brtIHbIX OpraHlf'I8crurx. Be~eCTB; 
B 'IaCTHOC'IH, OHH HMeIOT He06hI'IafuIo BbICOlme AJIH yrJIeBOAOpoAOB 1'eMnepa-

TYPhI IIJIaBJIeHHH 1'1 nJIOTHOCTH [1, 2]. ' 
HaH60JIee HsyqelIHhIM H JIerROAoc'rynHbIM HS aTOH rp"J'TI;nbI coeAHHeHHH HB-

JIlIeTCH UAaMaH1'aH. IlocJIeAHee 06CTOHTElJIbCTBO H npeAonpeAeJIHJIO BbI60p 

OO'beKTa AJIH HaCTOH.IIJ;HX HCcJIeAOBamIH. 

B AaHHoH pa60Te co06~aIOTcH aRcnepHMeHTaJIbHble AaHHble no HSOTepMH

qeCROH CiUHMaeMOCTH npH AaBJleHHlIX AO 25 n6ap H TeMllepaTypax 23 H 104° C 
H no tPasonollfY npeBpa~eHHIO aAaMaHTaHa B HHTepBaJIe TeMnepaTyp - 70 -;-
-:- ?-70° C AO AaBJIeHHH 30 n6ap. . 

MeT 0 )]; II K a. 8KClIepmleBTl>I rrpOBO)l;HJIlICb IIO MeTO)l;y cMem;ellliIH IIOPIDIlJI; auna
pUTypa liI MeTO.u; I1CCJIeAOBaHlIJI cmHMaeMOCTH II <paaoBhlx IIpeBpam;eHJiIH IIOAPo6HO oml
caBhl B {3-5], 06paan;bI IIpllrOTaBJlliInaJIHCb upecconaHlIeM IIOpO.IIIRa a)l;aMaHTaHa B Ta6· 
JH'TKH BhlC01'OK 5-7 H AHaMeTpoM ~ 5 .MAt. Ta6JIeTKlI 1I0Mem;aJIlICb B 1I:&e30MeTP 6es He
IIOJIb30BallliIH KaKOK-JIH60 IIJIaCTH'lHOK Cpe)l;hl, IIepeJl;aIOm;eK )l;aBJIeHI16, TaR KaR Bem;eCTBO 
06JIa)l;aeT He3Ha'IliITeJIbRhlM TpeHlleM :H caMO )];OCTaTO'IHO IIJIaCTH'lHO . 

Pes y JI b TaT bI aRC n e p H M e H TO B. IIpoAeJIaHHbIe :mcnepHMeHTbI 

nOSBOJIHJIH onpeAeJIHTb HSOTepMlf'IeCRYIO cmHMaeMOC1'h aAaMaHTaHa npH 23 H 

104 0 C. B Ta6JIHn;e npeAC'IaBJIeHbI SHa'IeHHH (~V / Vo), paCC'IHTaHHble no ypaB

HeIDfIO (4) pa601'b~ [4] (8 V - HSMeHeHHe 06'beMa npH HSMeHeHHH AaBJIeHHH 

01' aTMOctPepHoro AO SHa'IeHHH P, VO - 06'beM npH anlOctPepHoM AaBJIeHHH). 

TPH HeaaBHCHMhle cepHH OllbITOB npoBeAeHbI npH 23 1I 24° C, pesyJIb'IaTbI KOTO

pDlX npeACTaBJIeHbI B nepBhIX Tpex cToJI6n;ax Ta6JIHD;bI. B 'IeTBepTOM cToJI6n;e 

npHBeAeHbI AaHHbIe (fA V / Vo), npeACTaBJIHIOm.He C060H CpeAHHe BHa'IeHHH no 

AaHHbIM rrepBbIX Tpex CTOJI6n;OB. B nOCJIeAHeM CTOJI6n;e npHBeAeHbI AaHHble 

(AV / Vo), nOJIyl!eHHble npR 1040 C. 3Ha'IeHHe Vo npH 3TOH TeMnepaType pac

C'IHTblBaJIOCb HCXOAH HS BeJIJIqImbI Vo npH 23° C H TeMllepaTypHoro K03tPCPH

:qHeHTa 06'beMHoro pacmHpeHHH a,n;a1lIaH1'aHa 4,4 ·10-4 apa{)--1 [6]. IIpH 23° C 
·8 aJl;allIaH'faHe Ha6JIIOAae1'CH tPa30Boe npeBpa~eHHe I ~ II npH AaBJIeHIDI 
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4,66 11,6ap; cpeAHee o.THo.CRTeJI:bHo.e HSMeHeIDIe o.6':beMa, Co.npo.Bo.m~aIOm;ee npe

Bpam;eBHe (6V / Vohso c = 0,0195. IIPH 104
0 C IIpeBpam;eHHS rrpQHCXo.~HT npH 

~aBJIeHHH 9,55 11,6ap, QTHQCHTeJI:bHQe HSMeHeHHe Q6':beMa (6V / VO)104° C = 
= 0,0155. 

CpeAHHH IIJIQTHQCT:b IIpeCCQBaHHhlX Q6paS~o.B npii 23° C nQCJIe MHo.rQRpaT
HhlX o.6maTHH ~Q 30' 11,6ap CQCTaBJIHeT 1,07 e/clr£3, 'lTQ TQllHQ CQQTBeTcTByeT Ta6-
JIHllHQH BeJIH1llIBe [7]. 

IIo. HSQTepMaM cmHMaeMQCTH Q~eHHBaJIo.C:b HSMeHeIDIe nQ~ ~aBJIeHHeM TeM
nepaTypHQrQ RQSlPlPHII;HeHTa Q6'I>eMHo.rQ pacmnpeHHH B HHTepBaJIe TeMIIepaTYP 

IOS, ~ ; lpar' 

JD~ 
)( 

IIU 

JD 

20 

/0 

o J 

23-104° C [4]. PesYJI:bTaThl paC'leTa ~ (p) 
npe~CTaBJIeHhl Ha pHC. 1. 

IIpeBpam;eHHe B a~allIaHTaHe I =+± II HSY
'laJIQC:b IIQ~ ~aBJIeHHeM B IffiTepBaJIe TeMIIepa
Typ 23-270° C. IIQCTPQeHHaH no. 3RcnepH
MeHTaJI:bHhlM ~aHHhlM p, T -~arpaMMa a~a
MaaTaHa rrpe~CTaBJIeHa Ha pRC. 2. rpaaH~a 
Mem~ Q6JIaCTmm: cym;ecTBQBaHIIH lPas I, II 
rrpQBe;u;eHa no. 'lepHbIM TQ'lRaM, npe~CTaBJIHIO
m;HM CpeAHHe SHa'lemrH ~aBJIemrH npeBpam;e
HHH I =<± II [5]. 

3a'lepHeHH:bIM TpeyrQJI:bHHRQM Q6QSHa'le
Pac. 1. llsM6H6HRe TemmpaTYPHD- Ha TeMIIepaTypa rrpeBpam;eHHH I =+± II, IIQJIy
TO Koa<p<J>~HeHTa 06'beMHOrO pac- 'leHHaH HaMH npH aTMQClPepHQM ~aBJIeHHJl 
mlJpeHRJI ~ a,n;aMaHTaRa IIO,n; ,n;aB-

JI6HJ{eM IIpH ~JIaTQMeTpHlleCRQM HCCJIe~QBaaHJl a;u;a-
MaHTaHa B HHTepBaJIe TellIIIepaTyp 23 -;

-;- _70
0 C. IIpeBpam;emre rrpQHCXQ~T rrpH -63,5 + 1°C. RBa;u;paTQM o.6o.SHa

'leHa TeMTIepaTypa IIJIaBJIeHHH a~aMaaTaaa 2700 C rrpH aTMQClPepHo.M 
;U;aBJIeHIlH [2]. IIYHRTHpHaH JlHHHH, rrpo.Be~eHHaH 'lepea CBeTJI:ble RpymRH,
TeMnepaTypHaH rpaHH~a IIQ~ ;n;aBJIeHHeM, Bhlme RQTo.PQH B HamHX sRcnepHMeH-

• • I • 
p. ,,611p (AV/V')IMo (AVIV')23° (AVIV.l23o 

0. 0,0000 0,0000 o ,oo().') 
1. 0,0251 Q,0241 0,0241 
2 0,0430 0,0428 0,0418 
3 0,0582 0,0582 0,0574 
4 0,0712 0,0704 0,0694 
5 0,1926 0,1016 0,1002 
6 0,1122 0,1109 0,1098 
7 0,1213 0;1196 0,1186 
8 9,1287 0,1272 0,1263 
9 0,1358 0,1349 0,1335 

10 0,1417 0,1415 0,1394 
15 0,1677 0,1672 9,1652 
20 0,1877 0,1875 0;1856 
25 9,2044 0,2014 0,2.023 

• IIepexoA llPR P = 4,66 ,,6ap; (&VIV.l = 0,0195 . 
•• IIepexoA npH P = 9,55 ,,6ap: (&V/V.l = 0,0155. 

• •• (XViv.l23o (AVIV.lIMo 

0,0000 0,0900 
0,0244 0,0329 
0,0425 0,0566 
0,0579 0,0749 
0,Q703 0,0809 
0,1015 0,1029 
0,1110 0;1141 
0,1198 0,1244 
0,1274 0,1330 
0,1347 0,1409 
0,1409 0,1635 
0,1667 0,1919 
0,1869 0,2131 
0,2027 0,2316 

Tax Ha6111o.~aeTCH YJIeTy1!HBaHHe a~aMaHTaHa - HeQ6paTJUIOe YMeH:bmemre 
Beca Q6pa3~a. TaRHM Q6paSOM, npH 6QJIee BhlCQRHX TeMIIepaTypax Mhl He 
MQmeM Qcym;ecTBHT:b HSMepemm Q6':beMa Q6paS~QB a~aMaaTaHa no.~ ~aBJIe
mreM. rQPHSo.HTaJI:bH:ble 'lepTQIJRH QIWJIQ I~pymRQB Q6QSHa'laIOT HeQIIpe~eJIeH
HQCn 13 Qrrpe~eJIeHHJl ;n;aBJIeHHH, CBHsaHHYIO C YRaaaHHhlM SlPlPeRTQM nQTepH 
MaCChl o.6pas~a. 

Ha pHC. 3 rrpe;U;CTaBJIeHa saBHCHMQCT:b HSMeHeHHH o.61>eMa a~aMaHTaBa npII 
rrpeBpam;eHHH (B Clr£3/lr£O.ltb) QT ~aBJIeBHH npeBpam;eHHH. 3RcnepHMeHTaJI:bHhlO 
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TO'IIUI paCnOJIOmeHhl B nOJIOCe, OrpaHH'IeHHoii: )l;ByMH napaJIJIeJIbHhlMH npHMhl

MlI. KpeCTOM 060SHa'IeHO HSMeHeHHe 06'beMa npH nepeXO)l;e, nOJIYlJeHHOe npll 
aTMoc4>epHoM )l;aBJIeHHH [6]. 

06cym)l;eHHe peaYJIbTaTOB 

IIOJIylJeHHhle )l;aHHhle no H30TepMH'leCRoii: cmHMaeMOCTH n03BOJIHIOT Bhl'lHC

JIHTb PH)]; 'l'epMO)l;HHaMH'leCRHX xapaRTepHcnm a)l;aMaHTaHa H OD;eHHn H3Me

HeHHe HeROTophlX 113 HHX nO)l; )l;aBJIeIIHeM. TeIIJIOeMROCTH npH nOCTOHHHOM )l;aB-

Joe ~V. CMJ/MORb 

t:C 

J,O t" 200 
1 , ' ..... 

Z,J ..... 
IOU 

u· 
0 Z,f} 

-/00 /,J 0 J /0 P.l /J 
P.I(OOP f} J If} 1.5 

L D. K9!!!J 

PRC. 2. p,T-,I(narpaMMa aJJ;aMas- PRC. 3. 113~{egerHle olYheMa IIplil 
TaRa IIpeBpa~eHllll aJJ;aMaSTaHa I ~ II 

JIeHHH C]I H nOCTOHHHOM 06'beMe C v CBH3aHhl )l;pyr C )l;pyroM CJIe)l;YIOID;llM 

'l'epMO)l;HHaMH'leCRHM COOTHomeHHeM [8]: 

Cp - Cv = TVj32 / a, (i) 

r)l;e a = (1/ V) (oV / oph. McnoJIMYH HaITlH )l;aHHhle no cmHMaeMOCTIJ 

ap=iarM = 300.10-7 cM,2'/r>e H BflJIHlJHHhl Cp (298°K) = 45,35 r>a.I£!MO.lto·epaf} 
[9] H 13=4,4.104 epao-1 [6], nOJIY'laeM Cp-Cv~6 lW.lt/MO.lto·epao. 
Tenepb HeTpy,n.HO Bhl'lHCJIHTb nOCTOHHHYIO rpIOHaH3eHa y = dIne / dIn V 
(0 - )l;e6aeBCKaa TeMrrepaTypa), BOCnOJIbSOBaBITIHCb BTOphlM saROHOM rpIOHaii

seRa [8]: 
y = j3V / aCv 

HJIH 

Y= (Cplev-i) /j3T. 

(2) 

(3) 

OTCIO)l;a nOJIYlJaeM, 'ITO npH HOpMaJIbHhlX YCJIODHHX nOCTOHHHaH rpIOHaii:seHa 

)l;JIH a)l;aMaHTaHa Y rv i,2. 8'1'0 SHalJHTeJIbHO MeHbme 3Ha~IeHHH y = 3,2, nOJIY

'IeHHOrO II [10]. B CBOHX paClJeTaX y aBTopbI D;HTHpyeMoii: pa60ThI HCXO)l;HJIH H3 

YCTaHOBJIeHHoii: TeOpeTH'IeCRHM nyTeM caBHCHMOCTH e (V). 
Bhlme OTMelJaJIOCb, lJTO npOCTaH oopa6oTRa II30TepM cmHMaeMOCTH nOSBO

JIHeT Ol~eHHTb H3MeHeRHe no,n. )l;aBlIeHHeM Te~illepaTypHoro Roa4>4>Hn;HeHTa 

o!heMHoro pacmnpeHHH 13. IIoJIyqeHHaH S8.BHCHMOCTb 13 (p) npHEe)l;eHa Ha 

pRC. 1. ll.JIH 4>ashl HR3Roro )l;aBJIeHHH a)l;aMaHTaRa dj3 / dp = -0,8.104 epao-1 • 

. ro,6ap-i. BepTHRaJIbHhle nYHRTHpHble JIHHHH Ha pRC. 1 OrpaHHlJHBaIOT HHTepBalI 

)l;aBJIeHHH Mem)l;Y 4,66 H 9,55 ro,6ap, B ROTOPOM Roa4>4>HD;HeHT pacillHperum pac

ClJRThlBaeTCH no HSOTepMaM, OTHOCHID;HMCH R paSJIHlIHbIl\I 4>asaM. IIPH )l;aBJIe

HHHX, npeBblmaIOID;HX 9,55 r>6ap, Ha pRC. 1 npe)l;CTaBJIeHO HSMeHeHHe 13 no)]; 

)l;aBJIeHHeM )l;JIH 4>ashl BhlCOlwro )l;aBJIeHHJI II. 
TaRoe nOBe)l;emIe 13 nO)l; )l;aBJIeHHeM OSHalJaeT, 'ITO npH )l;OCTaTOlJHO Bhl;CORHX 

)l;UBJIeHHlIX 06'beM a,n.aMaHTaHa 6Y)l;e1' OlJeHb cJIa60 3aBHcen OT TeMnepaTyphl. 

8TOT BhlBO)l; He HBJIHeTCH HeOlI{H)l;aHHbIM, TaR RaK aHaJIOrH'lHble peSYJIbTaTLI 

6bTJlR rrOJIyqeHLI )l;JIH )l;pyrHx BeID;eCTB, HarrpaMep )l;JIH HaTpHH [11]. 
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PH)1; <poPMyJI, CJIeAYeMhlX 11S TeOpHl'I rploHaHseHa, IIOSBOJIHeT On;eHRTI> RSMe

HeRHe C TeMIIepaTypoH R )1;aBJIeHReM )1;eOaeBCRoH TeMIIepaTyphl [8]: 

(aSlaT)p = t-S[(CpICv -1) IT], 
(aSlaph= (s/cv)(aVlaT)p=ev~/cv. 

(4) 

(5) 

IIPR anIOc<pepHOM )1;aBJIemm, B OOJIaCTR ROMHaTRhlX TeMIIepaTyp ae I aT ~ 
~ 0,074, 'ITO IIO'ITR B TpR pasa MeHI>IIIe BeJIH'lRRbI, IIo.rryqeHHoH B [10]. B Ha

'IaJII>HOM HHTepBaJIe )1;aBJIeHHii ()1;JIH <pashl J) ae I ap ~ 5 epaa ·1'i,6ap-1. TaRaH 

CRJII>HaH aaBHCHMOCTI> )1;eoaenCRoH TeMIIepaTyphl OT )1;aBJIeHHH, BepOHTFlO, CBH-

3aRa C OOJIl>IIIOH cmRMaeMOCTI>IO a)1;aM3HTaHa. 

IIPR HOpMaJIl>HhlX YCJIOBRHX a)1;8MaHTaR l<pHCTaJIJIHsyeTcH B CTPYRTYPY, 

COOTBeTCTBYIOru;yro H'lem{e RpRCTaJIJIHlIeCROH peIIIeTRH aJIMasa. AJIHHI>! Bcex 

C-C-CBH3eH TO'IHO paBHhl paCCTOHHRHM MemAY aTOMaMH yrJIepO)1;a B aJIMaSe 

1,54 A, a BaJIeHTmle yrJIhl OJIHSRH R BeJIH'lRHaM yrJIOB B TeTpaa)1;pe 109°28' [1]. 
Ha OCHOBaRHH OJIRSOCTR CTPyI{TYP aJIMaSa R a)1;aMaHTaHa MeJIJIop B 1947 r. 

npe)1;nOJIOmRJI BOSMomHOCTb XIIMlfT!eCIWrO CHHTesa aJIMaaa HS a)1;aMaHT3Ha H 

nO)1;OOHI>IX eMY Beru;eCTB [12]. 
IIPH HCCJIe)1;OBaHHH TenJIOeMROCTlI [9], CTPYI{TYPI>I [13], H)1;epHOrO MaI'IDlT

Horo peSGHaRCa [14] H TeMIIepa'fypHoro R03<P<i>HlQ'IeHTa paCIIInpeHHH [6] nplI 

aTMoc<pePHOM )1;aBJIeHHH B a)1;aMaHTaHe OI>IJI oOHapy meH <pasoBhlH nepeXO)1;. IIpn: 

aTOM BhlCOROTeMnepaTypHaH KYOH'leCJ{aH MO)1;lI<pHKaI\HH IIpeBparu;aeTCH B HHSKO

TeMIIep3TypHyIO TeTparOHaJIl>HyIO MO)1;H<pRKan;HIO [13]. IIpeBparu;eHlIe no JIlITe

paTypHhlM )1;aHmIM npOHCXO)1;HT npH -64,6° C H conpOBOm)1;aeTCH CKa'lROM 

OO'beMa 6 V . - 2,7 CM,3jMO.ltb [6]. IIo aTRM )1;aHHhlM OI>IJI onpe)1;eJIeH H3KJIOH <pa

SOBOH rpaRHn;hl dT I dp = 0,0163 epaa'1'i,e-1,cM2 (HJIlI 0,0166 epa{}·6ap-1) [6]. 
rpamm;a <pa30Boro npeBparu;emrH J ~ II (pRC. 2) npe)1;CTaBJIHeT COOOH 

cJIaoo HCRpHBJIeHHyIO JIRHlIIO, BI>IrHYTYIO R OOlI. TeMIIepaTYp. B Ha'IaJIl>HOM lIH

TepBaJIe )1;aBJIeHHH ° -7- 4 1'i,6ap HaKJIO;EI aTOH JIlIHHH dT I dp = 0,0190 epaa· 
·1'i,6ap-1. IIPlI )1;aBJIeHHHX OT 4 )1;0, 12 1'i,6ap HaKJIOH COCTaBJIHeT n Cpe)1;HeM 

0,0170 epa{}·6ap-1. 
IIPlI )1;aBJIeHlIHX, npeBhlIIIaIOru;Hx 15 1'i,6ap, aI<CnepHMeHTUJII>HI>Ie TO'lRH Ha 

p,T-)1;RarpaMMe CHJII>HO OTKJIOHHIOTCH B CTOPOHy OOJIl>IIIHX )1;aBJIeHlIH npH nOBhl·· 

IIIeH1m TeMIIepaTyphl npeBparu;eHlIH. BosMomHo aTO CBH3aHO C BJIlIHHHeM 3<p

<peRni YJIeTy'!HBaHHH ap;aMallTaHa, oOHapymeHHoro , HaMlI npH TeMuepaTypax 

Bhlme 210° C. 
IIYHRTlIPHaH JmHlIH Ha p,T -p;HarpaMMe a)1;aMaHTaHa no CBoeH pom! M01KeT 

ObITI> cpaBHeHa C «JIHInIeH Bhl)1;eJIeHHH BO)1;M nO)1; )1;aBJIeHHeM», orpaHH'tJHBaIOru;eii 

Ha p,T-nJIOCROCTH OOJIaCTI> HaOJIIO)1;aeMhlx <pasoBMx npeBpaIn;emtii B KpHCTaJIJIO

rH)1;paTax MgS04 [15]. Bo BCH:(~OM CJIyqae TPY)l;HO npep;nOJIOmHTI>, 'ITO B HaIIIRX 

3I{CnepHMeHT3JII>HbIX YCJIOBHHX .aTa JIlIHHH CBHsaHa C nJIaBJIeHlIeM a)1;aMaHTaRa, 

TaR RaR lISBeCTHO, 'ITO nJIaBJIeHHe a)1;aMaHTaRa HaOJIIO)1;aeTCH TOJII>KO B sanaHH

HOld RaIIRJIJIHpe, a B OTI{PbITOH TpyoRe a)1;aMaHTaH BosrOHHeTCH [2]. Ooparu;aeT 

Ha ceoH, BHHMaRHe TOT <paRT, 'ITO IIYRKTHpHaH JIHHlIH nepeCeI{aeT OCI> TeMne

paTJp BOJIHSH 270° C, T. e. TeMIIepaTypI>I nJIaBJIeHHH (RJIlI BOSrOHI{H) a)1;aMaR

TaRa. 

. B OTJIJl'IHe OT OOJII>IIIlIHCTBa lICCJIe)1;OBaHHhlX HaMlI TBep)1;1>IX Beru;eCTB npe

nparu;eHHe B a)1;aMaHTaHe BO BceM )l;HarraSOHe TeMnepaTYP OT -70 )1;0 200° C 

npOXO)l;HT npaK'DI'IeCill[ oes rRCTepeSl'lCa H OTJIHlIaeTCH BHJIOH rurneTHRoH. IIPR 

Bcex TeMII,epaTypax npeBparn;eHHH CRa'IOR OO'beMa «paSMa3hlBaeTCH» Ha SHa'IH

TeJIl>~hlH HHTepBaJI )1;3JlJIeHRH (CM., HarrpRMep, rrpeBparu;eHHe B n;epRH, npHBe

)1;eHHOe B 15]). 
, AB'TOPhl IipHHOCHT oJIarO)1;apHOCTI> A. B. AyooBHI,y 3a npe)1;OCTaBJIeHHe BO

rn;OCTB3 ()1;JIH HCCJIe)1;OBaHuii H B. It MapRoBY sa oocym)1;eHHe )1;aHHOH paooThl. 

HHCTlll'yrr q,H3lIKH 3eMJllI IIocTYITlIJIa 
lfM. O. 10. illMll:j:\Ta 8.VU967 

. AKaA6MlriI 'HaYK cCCP 
"L~ ::MoClma 

t ' 

628 



JlI1TEP ATY:p A 

1. A. eD. II 0 iR a pc K l!I ii, XliIMl!IJI H iRH3Hb, oM 7, 1966. 
2. R. C. For t, P. von R. S chI eye r, Chern. Rev, 64, 277, 1964. 
3. JI . .n;. JI H Bill HI:(, IO. C. r e H ill a cP T, IO. H. PH 6 11 H H H, eDHa. ::.reTaJIJIOU n MeraJI

JIOBe,o;eHHe, 9, BhIII. 5, 11060. 
4. IO. C. reHillacpT, JI . .n;. JIHBillHl:(, IO. H. PH6l!1HHH, IIMTeD, oM 5, 1962. 
5.10. C. reHillacpT, JI . .n;. JI l!IB ill HI:(, IO. H. PHOHHHH, flt'l'exH. !fIra., 37, BIdlI. 1, 

1967. 
6. K. B. M Ii[ P c K a H, KpIrCTaJIJIOrpacpl!lH, 8, BLm. 2, 1963. 
7. 1. L. K a r Ie, J. K a r Ie, J. Amer. Chern. Soc., 87, N 7, 1964. 
8. U H HIt C 10 3 - C e H It, eDHaH'IeCKaJI MeXaHIrKa, «MHP», M., 1965. 
9. shu - Sin g C han g, E. F. We s t rum jr., J. Phys. Chem., 64, N 10, 1960. 

10. A. M. KHTaiiropoJJ;cKlIii, B. JI.. KopemKoB, A. r. KYJIItKIrH, eD.lUI. TB. reJIa, 
7, BLm. 2, 11965. 

11. K. C B e H C 0 H, 1l>1I3HKa BLlCO'lUIX JJ;3BJreHM. Hap;. HHOCTp. JIlIT., M, 1963. 
12. D. P. Me 110 r, J. Chern. Phys., 15, N 7, 1947. 
13. C. E. Nor d man, D. L. S C h m j t k 0 n s, Acta crystallorg., 18, N 4, 1965. 
14. H. A. R 0 sin g, J. Chern. Phys., 43, N 5, 1965. 
15. JI . .n;. JI II Bill H 1:(, IO. C. r e H m a cP T, IO. H. PH U Ii[ H II H, m., HeopraH. XlIMllH, 8, 

BLlII. 6, '1963. 

". 


	(Gendal'man, A.B.) (Generalov, N.A.) (Genshaft, Yu. S.)-7272_OCR
	(Gendal'man, A.B.) (Generalov, N.A.) (Genshaft, Yu. S.)-7273_OCR
	(Gendal'man, A.B.) (Generalov, N.A.) (Genshaft, Yu. S.)-7274_OCR
	(Gendal'man, A.B.) (Generalov, N.A.) (Genshaft, Yu. S.)-7275_OCR

