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MeTOAOM a,1wa6aTnqecKo.H Ka.rropnMe'rp1rn H3MepeHa TermoeMKOCTh Sn02(K) B 06nacT1:1 13.40-336.88 K. 
Ha OCHOBaHHM 3THX H3MepeHH.H paccqHTaHhI Bem1qJ:1HhI TemmeMKOCTH, 3HTporrHH H H3MeHeHHSI 3HTaJih
IIHH n HHTepnane TeMrrepaTyp 0-336 K H .n;anneHHH 1 6ap. Ilpn T = 298.15 K 3TH TepMo.n;1rnaMH'leCKHe 

CBOMCTBa HMeIOT CJie,D;YJO~e 3Haqemm: c~ (298.15 K) = 55.24 ± 0.03 ~ MOJib-l K-1, 5'°(298.15 K) = 51.82 ± 
± 0.07 ~ MOJih - 1 K-1, H°(298.15 K) - H°(O K) = 8.806 ± 0.005 K~ MOJih-1. CornaconaHLI nennqHHhI 

H°(T) - H°(O) Sn02(K) B HH3KO- H BbICOKOTeMnepaTypHOM o6nacrnx c IIOMOID;hlO opHrHHa.JlhHOM MeTO,Jl;HKH, 

Ha 6a3e Hanmx H JIHTeparypHL1x .n;aHHhIX. IIpe.n;no)KeHo ypanHeHHe AJISI H3MeHemm 3HTaJihmm H°(I) - H°(O) B 

HHTepnane 336-1500 K, H Ha OCHOBamm ero paccqHTaHhl 3HaqeHHSI c~ (1) H s°(I) H H°(I)-H°(O) Sn02(K) 

,Jl;JISI 3THX TeMnepaTyp. 

TepMOll~rnaMnqecKHe CBOHCTBa Sn02(K) 5IBJI5IIDT
C5I KJIIDqeBhIMH ,rpr5I coep;1rnem1li onoBa. B npIIpop;e 
}J;HOKCIIA OJIOBa IIIHpOKO pacrrpocTpaHeH, KaK MIIHe
paJI KaCCIITepHT' KOTOphIH OTHOCHTC5I K Ba)KHefunnM 
OJIOB5IHHhIM pyp;aM. Ilo3TOMY TepMOAIIHaMIIqecKMe 
(H B qacTHOCTH KaJIOpIIMeTpnqecKHe) HCCJiep;oBaHII5I 
3TOro MHHepana rrpep;cTaBJI.slIDT HeCOMHeHHhIH HH
Tepec. 

HaH6onee paHHHe H3Mepemrn TennoeMKOCTH 
KaCCHTepnTa ( cornacHo [ 1]) BhIIIOJIHeHhI PeHhO 
(1811 r.), HeliMaHoM (1831 r.) H KonnoM (1865 r.). 
PeHhO onpep;ennn cpeAHJOIO TerrnoeMKOCTh p;JI5I IIH-

Tepsana 289.15-371.15 K H HaIIIeJI, qTO Cp = 
= 58.83 ~ MOJih -1 K-1. HeliMaH nonyqrui 6JIH3KIDI pe-

3YJihTaT: Cp = 58.70 ,[VK:MOJih-1 K-1 (273.15-373.15 K), 

Konn B 6onee y3KOM HHTepBane TeMnepaTyp 

(289.15-290.15 K) onpeAeJIHJI, qTo C P = 56.36 ,Il;)K 
MOJih-1 K-1 (pHc. 1). 

B 1929 r. Mrumap II3MepHJI TennoeMKOCTh Sn02(K) 
B o6nacTH 71.8-289.4 K MeTOAOM aAHa6aTIIqecKoli 
KanopIIMeTpHH [2]. IloqTH OAHOBpeMeHHO c HMM 
X10TTHr [3] B pa6oTe, nocB.s1m;eHHOM Hccnep;oBaHIIID 
TennoeMKOCTH BO}J;HhIX H 6e3BOAHhIX AIIOKCHAOB Sn, 

Th H Zr, npHBeJI 3HaqeHH5I c~ (1) Sn02(K) )J;JI5I Il5ITH 

TeMIIepaTyp (pHc. 1). B 1936 r. KanycTIIHCKHH H p;p. 
[1] MeTO}J;OM c6poca orrpep;eJIIIJIH BhICOKOTeMnepa
TYPHbie 3HTaJihTIHH H°(J) - H°(298.15 K) KaccHTepH-
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Ta B HHTepBaJie 595.15-1495. 65 K, Ha OCHOBaHHH
KOTOphIX paccqnTaJIH AJI5I yKa3aHHOH o6naCTII 3aBH

CBMOCTh TennoeMKOCTH Sn02(K) OT TeMnepaTyphl B 

cpopMe ypaBHeHH5I Maliepa-Kennn (pHc. 2 n 3): 
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Puc. I. Pe3yJibTaThI 3KcrrepHMeHTaJibHbIX n:ccJie.n;onamrli 
Te1rnoeMKOCTH KaCCHTepHTa B o6JiacTn: 150-400 K (.n;aH
Hbie pa3m1qHbIX aBTOpoB). 
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Puc. 2. Pe3yJihTaThI 3KcrrepnMeHTaJihHhIX nccJie,!l;OBaHHH 

TennoeMKOCTH KaccnTepnTa B o6JiacTH 0-800 K (,!l;aHHhie 
pa3JIH1.JHhlX aBTOpOB). 

C~ = 74.785 + 8.072 x 10-3T-1.945 x 1061 2
• 

3KcnepHMeHTaJihHhie AaHHhie KanycTHHCKoro H AP· 
[1] AIDI cpynKIJ;lfil H°(T) -H°(O K) noKa3aHhI Ha pHc. 4. 
)KomH HAP· (1980 r.) [4] HCCJieAOBaJIH 3aBHCHMOCTh 

0 cp (7) Sn02(K) B HHTepBane TeMTieparyp 9.7-301.31 K 
MeTO)J;OM a)J;Ha6aTifCieCKOH KaJIOpHMeTPHH (pHC. 1-3). 
B HaCTo~ee BpeMSI HMeHHO 3TH AaHHhie o6bl-crn:o Hc
TIOJih3YJOT AIDI npoBe)J;emm TepMO)J;HHaMiftleCKHX pac
-cieToB. PeKOMeH)J;~ KmoqeBbIX BeJIH-ciHH KO,[(A TA 
[5]: 5'>(298.15 K) Sn02(K) = 49 .04 ± 0.10 ~ MOJih -1 K-1 

M [11°(298.15 K) - H°(O K)] Sn02(K) = 8.384 ± 
± 0.020 K,[l;)K MOJih -l OCHOBaHbl Ha pe3yJihTaTax, no
nyqeHHhIX B [4]. 

rna30B HAP· [6] (1990 r.) H3MepHJIH TennoeMKOCTb 
KaCCHTepHTa B o6naCTH 360-7 40 K c TIOMOIIJ;b10 AM<:P
cpepe~aJihHO-CKaHHpYJOI.U;ero KanopHMeTPa (pnc. 2 
H 3) H annpOKCHMHpoBaJIM 3KCnepHMeHTaJibHbie 
AaHHhie ypaBHeHHeM Maiepa-KennH: 

C~ = 70.249 + 7.251x10-3T-1.752 x 106T-2
• 

B 1981 r. BaxMaHH n AP· [7] BhIIIOJIHHJIH 3Kcnepn
MeHTaJihHoe HCCJie,n;oBaHMe TennoeMKOCTM )J;HOKCH)J;a 
onoBa B o6nacTM TeMTiepaTyp 1.7-12.5 K. K co)Kane
mno, B CTaThe )J;aH TOJibKO MeJIKOMaCIIITa6HbIH rpacpHK 
3aBHCHMOCTH .Q"e6aeBcKoH:: TeMIIeparypbI SnOlK) OT T. 

0 
,IJ;aHHhie, xapaKTepn3y10m;He C P (T), He npMBe)J;eHhI. 
Il03TOMY pe3yJihTaThI, nonyqeHHbie B [7]' B HaIIIeH 
CTaThe He paccMaTpMBaJIHCh. 
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Puc. 3. Pe3yJILTaThI 3KcrrepHMeHTaJihHhIX nccJie,!l;oBaHHH 

TenJioeMKOCTH KaccnTepnTa B 06nacT11 200-1500 K (,!l;aH

Hhie pa3JIH1.JHhIX aBTopos). 

3KCIIEPl1MEHTAJihHOE OIIPE,IJ;EJIEHl1E 
TEIIJIOEMKOCTl1 Sn02(K) B OBJIACTl1 

TEMIIEPATYP 13.40-336.88 K 

0 
Hanm HCCJie)J;oBaHIDI 3aBHCHMOCTH C P (1) Sn02(K) 

npOBO)J;HJIHCh B paMKax npo6JieMhl HCilOJlb30Bamrn 

H(T)-H(O), ~ MOJib -l 
110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 •' ,Ir. 

•' 
, 

I 

I . 
,'• , 

.• 

30000 

20000 

10000 

1'' -HamH ~aHHhie (0-336 K) 
- - - KpHBrur cornacoBaHIDl (yp-He (8)) * KarrycTHHCKHH H ;o;p. (1936) ;le 

* rJia3oB H ;o;p. (1990) 

0 200 400 600 800 1000 1200 1400 1600 
T,K 

Puc. 4. Pe3yJILTaThI orrge,!l;eJieHHH H3MeHeHH» 3HTaJihIIHH 
KaccHTepHTa H°(T)-JiO(O) Sn02(K) B o6JiaCTH 0-1500 K 
(,!l;aHHhle pa3JIHqHhIX aBTOpOB). 
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TaoJiu~a 1. Pe3yJihTaTLI onpe,JJ;eJieHIDI npHMecen B 1-oM 
o6pa3~e Sn02(K) 

3JieMeHT Co,JJ;epx<aHHe, 
ppm 3JieMeHT Co,JJ;ep)J(am1e, 

ppm 

Al 9.84 Mn 1.14 

Bi 43.74 Na 357.9 

Ca 145.20 Ni 6.0 

Cr 7.32 Pb 117.6 

Cu 6.30 Si 13.0 

Fe 47.4 Sr 1.2 

K 35.58 Zn 0.9 

Mg 145.6 

KanopHMeTp1rqecKHX AaHHhIX AJISI orrpep;eneHHSI paB
HOBeCHhIX H30TOIIHblX KOHCTaHT [8-10]. l13MepeHHe 
TerrnoeMKOCTH Sn02(K) BhIIIOJIHeHo MeTo,n;oM ap;1m-
6aTIReCKOH KanopHMeTpHH c IIOMOID;hlO ycTaHOBKH 
HOHX PAH (MocKBa) [11]. Ilpep;Bap11TeJihHO MC
cneAOBancSI 3TanoH - 6eH30HHaSI KHCJIOTa. TaK KaK 
3HaqeHHSI TerrnoeMKOCTH 6eH30HHOH KHCJIOThl CMC
TeMaTHqecKH OTKJIOH51JIHCh OT JIMTepaTypHhIX ,n;aH
HhlX [12], B TerrnoeMKOCTh rrycTOro npH6opa (C0) 

BBeAeHa COOTBeTCTByrom;a» rrorrpaBKa. 

l13MepeHIDI TennoeMKOCTH Sn02(K) BhIIIOJIHeHhI 
Ha p;Byx pa3JIHqHhIX 06pa3:u;ax. I1ccnep;0Bam1e rrep-

BOrO 113 HHX IIOKa3aJIO, qTO HamH p;aHHhie no TeIIJIO
eMKOCTH Jie)KaT CHCTeMaTMqecKH BhIIIIe ( = Ha 5%) 
pe3yJihTaTOB [4] (pHC. 1 ll 2). Ilo3TOMY 6bIJIO npep;
npHH51TO IICCJieAOBaHile BTOporo o6pa3n;a, OTJIHqaro
m;eroC51 6onee BhlCOKOH qncTOTOH. 

B Ka"tJecrne nepBoro 06pa3:u;a ncnOJih30BaJIH oTe"tJe
CTBeHHhIH npenapaT Map.KM x. q., npeACTaB.IDIIOm;m1 co-
6oli 6eJihlll TOHK03epHHCThlll nopOIIIOK, npe,n;BapH
TeJihHO npoKaneHHhIH Ha BOJ.n;yxe npH TeMnepaTYPe 
1073 K B TeqeHMe 6 cyT. TepMorpaBnMeTp11-qecKHli 
aHann3 (Tf A, ,U:Tf A) noKa3an oTcyTCTBHe KaKHX
nn6o H3MeHeHHH MaCCbl o6pa3n;a B HHTepBane TeM
nepaTyp 300-1273 K. Pe3yJihTaThI XHMH"tJecKoro 
aHaJIH3a, nony"tJeHHhie MeTop;oM HHAYK:u;HOHHo-cB»-
3aHHOH IIJia3Mhl, p;aHbl B Ta6n. 1. 113 p;aHHhlX aHaJIH3a 
cnep;yeT' qTQ COAepxrnm1e OCHOBHOro KOMilOHeHTa "'-
,IJ;IIOKCH)J,a OJIOBa, paBHO 99.91 Mac.%. 

An» BToporo 06pa3:u;a ncnOJih30BaH npenapaT 
oco6oli qncTOThI KOMnaHHII "Alfa Aesar" (USA), Tin 
(IV) oxide, 99.996% (metals basis). KoJm"llecTBa co
p;ep)KaIIJ;HXCSI B HeM MHKponpnMeceli IlOKa3aHhl B 
Ta6n. 2. I1ccnep;oBaHne nop; MHKpOCKOIIOM IIOKa3a
JIO, tITO OH Ha OAHY rrpeTb COCTOHT II3 HrOJihqaTblX Kpn
CTaJIJIOB KaCcHTepHTa (pa3Mepb1 HrOJIOK: AO 40 µm B " 
}J;JllIHY II npnMepHO 1 µm B m11p1rny) lI Ha ABe TpeTII 
II3 pbIXJIOH aMopqmoli MaCChl, IIO-BHAIIMOMy, ~-OJIO
B51HHOH KIICJIOThI. Ilo3TOMY npenapaT 6bIJI npeABa- ~ 
pnTeJihHO npoKaneH AO TIOCT051HHOro Beca np11 TeM
nepaType 1273 KB Teqem1e Tpex cyT. IloTep11 npn 
npoKanHBaHHII cocTaBHJIH 3.84 Mac. %. PeHTreHo-

TaoJIHI~a 2. Pe3yJILTaThI onpe,AeJieHHH np1mece:H Bo 2-oM o6pa3IJ;e Sn02(K) 

3JieMeHT Ppm 3JieMeHT Ppm 3JieMeHT Ppm 3JieMeHT Ppm 3JieMeHT Ppm 3JieMeHT Ppm 

Ag <1 Ho <1 Sb <5 B <1 La <1 Sm <1 

c HO Mn <1 Tb <1 Co <1 Nd <1 Te <1 

Dy <1 Pb <1 w <5 Ga <1 Rb <5 Zr <1 

Hg <5 s HO Au <1 K <5 Si <1 Bi <1 

Mg <1 Ta <l Ce <1 Nb <1 Ti <l Cu <1 

p <5 v <l Fe <1 Pt <5 Zn <l Hf <1 

Ru <1 As <5 Ir <5 Se <1 Be <1 Lu <l 

Sr <1 Cd <1 Na <5 Th <5 Cs <1 Os <5 

u <5 Eu <l Pr <1 Yb <1 Ge <1 Rh <l 

Al <l In <1 Sc <l Ba <1 Li <l Tm <l 

Ca <l Mo <1 Te <5 Cr <l Ni <1 

Er <l Pd <1 y <1 Gd <l Re <l 

IIpuMe"llam1e. Ho - He o6Hapy)KeH. 

fEOXHMJHJ: .N'!! 10 2004 
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TaoJiun;a 3. 3KcnepuMeHTaJihHhie 3HaqeHHSI TennoeMKOCTII KaccIITepIITa Sn02(K) B 3aBIICHMOCTH OT TeMnepaTypbI 

T,K 
co 

T,K 
co 

T,K 
co 

T,K 
co 

p p p p 

~ MOJlh-l K-1 ,II.% MOJih-l K-1 ,II.% MOJlh-l K-1 ,II.% MOJih-l K-1 

l -btU o6paaeu,. Ha6eCJ<a - 3.4983 r 

52.85 6.81 108.94 22.70 178.31 38.18 261.36 51.07 

56.19 7.84 112.85 23.70 183.29 39.52 271.83 52.35 

59.39 8.71 116.77 24.87 188.45 40.10 277.13 52.96 

62.48 9.62 120.78 25.64 193.62 41.07 282.46 53.73 

65.52 10.49 124.93 26.92 198.78 41.93 287.72 54.30 

68.51 11.63 129.10 27.86 204.01 42.86 292.98 54.78 

71.92 12.71 133.05 28.75 209.21 43.81 298.26 55.23 

75.77 13.68 137.03 29.75 214.34 44.50 299.81 55.30 

79.62 14.61 141.02 30.56 219.49 45.43 305.11 55.80 

83.45 15.88 145.03 31.38 224.66 46.07 310.40 56.20 

86.03 16.51 149.03 32.48 229.84 46.91 315.69 56.71 

89.47 17.50 153.06 33.29 235.03 47.64 320.98 57.17 

93.96 18.62 157.09 34.09 240.22 48.39 326.27 57.73 

97.22 19.62 165.31 35.64 245.44 49.06 331.57 58.12 

101.10 20.61 169.55 36.51 250.65 49.69 336.88 58.56 

105.00 21.63 173.76 37.40 255.88 50.33 

2-ou o6paaeu,. HaBecKa - 4.2955 r 

13.40 0.07 61.19 9.32 141.56 30.76 243.50 48.86 

14.50 0.07 64.25 10.22 146.51 31.82 248.73 49.55 

15.70 0.13 67.27 11.11 151.47 32.93 253.97 50.24 

16.76 0.15 70.27 12.01 156.45 34.02 259.21 50.94 

18.45 0.18 73.26 12.89 161.45 35.00 264.47 51.63 

19.51 0.37 76.20 13.77 166.53 36.04 269.73 52.28 

20.88 0.45 79.58 14.76 171.64 37.03 275.01 52.91 

21.59 0.39 83.39 15.88 176.55 38.03 280.30 53.50 

22.37 0.56 87.20 16.98 181.60 38.94 285.60 54.07 

24.37 0.71 91.01 18.04 186.67 39.86 290.91 54.57 

26.78 1.03 96.02 19.44 191.76 40.78 296.90 55.33 

29.25 1.34 100.00 20.53 196.87 41.64 302.33 55.84 

33.50 2.08 103.96 21.58 201.99 42.52 307.52 56.29 

38.03 3.05 107.82 22.61 207.12 43.37 312.86 56.61 

41.58 3.87 112.27 23.75 212.24 44.24 318.18 57.12 

45.33 4.82 117.15 24.96 217.38 45.07 323.48 57.67 

48.95 5.80 121.99 26.17 222.59 45.85 328.80 58.14 

51.53 6.61 126.85 27.32 227.83 46.62 334.11 58.65 

54.90 7.55 131.72 28.51 233.06 47.40 

58.06 8.43 136.62 29.62 238.27 48.12 

fEOXRMIUI MIO 2004 
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Ta6mn~a 4. IlapaMeT}JhI ypaBHeHIDI (1) B o6nacm 0-336 K 

IlapaMeTp 
Ben11q11Ha 

IlapaMeTP 
B en11q11Ha 

rrapaMeTPa rrapaMeTpa 

01 314K a1 0.6670 

02 1124 K a2 0.6927 

03 1200K a3 0.7403 

9E 449K a4 0.0830 

fh 135K as 0.2500 

Su 682K 

cpa30BhIH aHaJUI3 noKa3aJI, l.JTO noJiyl.JeHHbIH npena

paT HBJIHeTCH KaCCHTepHTOM. 

MoneKynHpHyro Macey ;a;110Kc11;a;a onoBa npHHII

MaJIH paBHOH TeopeTHl.JeCKOH: 150.6888 r MOJib-1. 

Pe3yJihTaThl H3MepeHHH c~ (1) Sn02(K) CBe;a;eHbl B 

Ta6JI. 3. KaK BH.QHO H3 ;a;aHHhIX Ta6JI. 3 11 p11c. 1 1:1 2, 
TennoeMKOCTll o6mIX o6pa3IJ;OB BeCbMa 6JIH3Kll ;a;pyr 
K ;a;pyry no BeJIHl.JHHe. 

3KcrrepHMeHTaJibHbie ;a;aHHbie annpOKCHMIIpOBa
Hbl ypaBHeHHeM DEK [13]: 

0 
CP(T) = n[a 1D(8/T) + a2D(8 2/T) + a3D(8iT) + 

(1) 
+ a4E(8EIT) + a5K(0dT, 0ulT)], 

r;a;e n - qJICJIO aTOMOB B MOJieKyJie Bei:a;ecTBa (;a;mI 

Kacc11Tep1:1Ta n = 3); D, E 11 K - cooTBeTCTBeHHO 

cpyHK:a;HH ;a;e6aeBCKaH, 3HHIIITeliHoBcKaH 11 K-cpyHK -

:a;HH Kmpcpep [14]; 01, 02, 03, 0£, 0L, 0u- HX xapaKTe
pHCTHl.JeCKHe TeMnepaTyphl; a1' a2' a3 , a4 , a5 - JIII

HeHHhie Ko3cpcp11u;ueHTh1. D-, E- II K-<PYHK:a;IIII npe;n;
cTaBJIHJOT co6o:H: 3aBIICIIMOCTII BifAa: 

e!T 

D(01T) = 3R(81Tr3 J ~4 exp(~) 2d~, 
0 

(exp(~) -1) 
(2) 

2 
E(0 IT)= 3R(0EIT) exp(0EIT) 

E 2' 
(exp ( 0 El T) - 1) 

(3) 

0u!T 

K(0rfT, 0ulT) = 3R J ~2exp(~) d~. (4) 
0u!T- 0rfT (exp(~)-1)2 

0i!T 

BeJIHl.JIIHbl napaMeTpOB a1' ... ' a5, 01' ... ' 0u onpe;a;e
JieHhl c IIOMOIIJ;blO HeJIIIHeHHOro MeTo;a;a HaIIMeHb

IIIHX KBa;a;paTOB (MHK). B xo;a;e pacl.JeTa MIIHIIMll3II
poBaJiaCb ;a;ucnepcIIH: 

(5) 

r;a;e !l.Cpi - OTKJIOHeHIIe 3KCnepIIMeHTaJibHOH TOl.JKH 

npII TeMnepaType Ti OT crnaxarnaroiu;en KpHBoli; k -

l.JIICJIO 3KcnepHMeHTaJihHhIX TOl.JeK. MIIHIIMII3a:a;IIH 
ocyiu;ecTBJIHJiaCh MeTO}l;OM KOOpp;IIHaTHOro cnycKa. 
3Hal.JeHHH napaMeTpOB ypaBHeHIIH (1), npIIBep;eH

HbIX B Ta6JI. 4, COOTBeTCTBYIOT MHHifMYMY 0'2 = 
= 0.008 Ax<2 K-2 MOJih-2. MeTop;HKa pacl.JeTa BeJIIfqJIH 

a1' ... , a5, 01' ... , 0u rro;a;po6Ho II3JIO)l(eHa B [15, 13]. 
YpaBHeHHe (1) HCIIOJih30BaHo ;n;M paoieTa Tenno

eMKoCTII, 3HTPOilIIII II H3MeHeHIIH 3HTa.rrhrnm Sn02(K) B 
HHTepBane 0-336 K 11 ;a;aBJieHim: 1 6ap (Ta6JI. 5). 3H
TPOTIHIO H H3MeHeH11e 3HTaJihIIIIII paccl.JIIThIBaJIII no 

H3BeCTHbIM TepMO,QIIHaMIIl.JeCKIIM cpopMyJiaM: 

T 0 

s0 
= Tf]dT, (6) 

0 

T 

H
0
(T)-H

0
(0) = f C~dT. (7) 

0 

IlpII TeMIIepaType 298.15 K 3TII TepMo;a;1:1HaMH
l.JecKI1e cpyHKIJ;HM HMeIOT CJie;a;yroi:a;He 3Hal.JeHm1: 

c~ (298.15 K) = 55.24 ± o.o3 n)I( Monb-1 K-1, 

S°(298.15 K) = 51.82 ± 0.01 n)I( MOJib-1 K-1, 

H°(298.15 K) - H°(O K) = 8.806 ± 0.005 KL];)I( MOJib-1. 

Onm6KII onpe;a;eneHHH TenJIOeMKOCTH, 3HTponIIII H 
lf3MeHeHIIH 3HTaJibnIIII, B l.JaCTHOCTII, rrpIIBe;a;eHHhie -

BbIIIIe rrorpeIIIHOCTH c~ (298.15 K), 5°(298.15 K) II 

H°(298.15 K) - H°(O K), o~eHeHhI c noMOI:a;bIO MeTo

.QIIKH, OIIHCaHHOH B [16]. 

CPABHEHI1E C JII1TEPATYPHbIMM 
;IJ;AHHbIMI1 

Bee IIMeroiu;IIecH B HaCTOHi:a;ee BpeMH cBe;a;eHIIH 
OTHOCHTeJihHO TerrnoeMKOCTH Sn02(K) npIIBe;a;eHhI 
Ha pIIc. 2. Mo)l(Ho 3aMeTHTh, l.JTO ;a;aHHhie pa3JIIIl.J

HhIX aBTOpOB rpyrnmpyroTCH KaK 6hI B,QOJib ;a;Byx JIII

HHH, IIcxo;a;HI:a;HX II3 T = 0 K. IlepBa» H3 HIIX o6pa3o
BaHa TOl.JKaMII .IKomHa H ;a;p. [4], fJia30Ba H ;a;p. [6] II 
qacTHl.JHO M11nnapa [2] (o6JiaCTb 271.6 K-289.4 K). 
BTopaH - HaIIIIIMII ;a;aHHbIMH, ;a;aHHhIMII MHJIJiapa 
(qeThipe TOqKJI B 06.JiaCTII 71.8-215.5 K) H Kanyc

THHCKoro II AP· [ 1]. ;IJ;JIH Ka)l(,QOH JIHHHH xapaKTepHbl 

xopornaH cornacoBaHHOCTh ;a;aHHhIX BHYTPII rpynnhI 
H CIICTeMaTHl.JecKoe pacxo)l(.QeHHe Me)K;ll;y co6o:H:. 

Bo3HHKaeT Borrpoc - KaKoli H3 3THX rpynn oT;a;aTb 
npeAnOl.JTeHIIe B nJiaHe 60JibllleH Ha;a;e)l(HOCTH II ;a;o
CTOBepHOCTl:I? qT06hI OTBeTIITh Ha Hero, Mbl npoBe

JIII aHaJIII3 yKa3aHHhIX BbIIIIe pa6oT. B [6] aBTOpb1 
IICnOJih30BaJIH B CBOHX pacl.JeTax BeJIIIl.JIIHY MOJieKy

JIHpHOH MaCChI .QIIOKCII;n;a onoBa MM Sn02 = 143.69 r 
MOJlh-1, B TO BpeMH KaK pacl.JeT Ha OCHOBaHHH aTOM
HhlX Mace, peKoMeH,QOBaHHbIX crrpaBOl.JHIIKOM [ 17] 
(AM Sn= 118.69 HAM 0 = 15.9994), npIIBOAIIT K Be
JIIIl.JIIHe - 150.6888 r MOJih - 1. EcnH TenJioeMKOCTII, 
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nonyqeHHhie B pa6oTe [6], nepecqnTaTh Ha ny MO
neI<y.IDipHYIO Macey, TO 3KCnepHMeHTaJibHbie TOqKII 
y;n;oBJieTBOpHTeJihHO COBna;n;yT c ;n;aHHhIMR HaumMR H 
[1] (pnc. 3), T.e. CMeCnITCSI B o6JiaCTh H3Mepemrn 
BTopon rpym1hr. 

TennoeMKOCTH, COOTBeTCTBYIO~e qeTbipeM TOq
KaM MHJinapa B npoMe)K)'TKe 271.6--289.4 K, B03MO)K
Ho HMeIOT 3aHIDKeHHYIO BennqnHy. B HaCT05IID;ee 
Bpe~ cyrn;ecTByeT HeKOTOpa5I CTaTHCTHKa, Il03BO
JI5IIOII.J;a5I cqHTaTb, ~o KpHBhie HH3KOTeMnepaTyp
HOil TeIIJIOeMKOCTH, CH5ITbie B 20-30-bie rO;D;hI rrpo
IIIJIOrO cToneTIDI, BhIIIIe 200 K pacxo;n;5ITC5I c 6onee 
II03;D;HHMH H3MepeHIDIMH, OTKJIOH5I51Cb B MeHhIIIYIO 
cTopoHy. TaKIIe pacxo)l{'Aem:rn Ha6mo;n;a10TC5I, Ha
rrpnMep, y BHTep1ua BaC03(K) [13] H CTpoH:WiaHHTa 

SrC03(K) [16], H o6'b5ICH5IIOTC5I OHM, no-B~HMOMy, 
HCCOBepmeHCTBOM IIOA,I:(ep}IrnHH5I a;n;na6aTnqecKJIX 
ycJIOBIUI B KaJIOpHMeTpax Toro BpeMeHH. 

q TO KacaeTC}l pacxo)l()::(em1li: c [ 4]' TO B IIOJih3Y 
60JihllieH ;D;OCTOBepHOCTH HamHX ;n;aHHhIX B o6naCTH 
HH3KHX TeMrrepaTyp roBOp5IT cne;n;yIOrn;He ;D;OBO;D;hI: 
1) Henocpe,l::(CTBCHHO rrepe;n; H3MepeHneM Bern;ecTBa 
ycTaHOBKa 6hma npoBepeHa no cTaH;n;apTHOM)1 Be
rn;ecTBy; 2) ]:(aHHbie no TennoeMKOCTH ;D;BYX lf3MepeH
HhIX o6pa3IJ;OB xopOIIIO COBna;n;aIOT ;n;pyr c ;n;pyroM H 
B BbICOKOTeMIIepaTypHOH o6nacrn: c [1]; 3) no;n;ro
TOBKa 06pa3u;a 2 npoBo;n;nnach npaKTnqecKII no TOH 
}Ke MeTO;D;HKe, qTo M B [ 4]. 

B CBa3H c 3THM cornacoBaHne TepMOAHHaMHqec
KHX CBOHCTB ;D;HOKCMAa onoBa B o6nacTn 300-1500 K 

Ta6nuo;a 5. TepM0µ;1rnaMHqecKHe CBOHCTBa KaccHTepHTa Sn02(K) B o6nacTH 0-336 K 

0 so(T), H°(T)-H°(O{, 
0 so(I), 11°(1)-H°(O{, T,K CP(1), T,K CP(1), 

,il;)K MOJib-l K-1 ~ MOJib -l K-1 ,IJ;)K MOJib- ,n;)K MOJib-l K-1 ,il;)K MOJlh-l K-1 ,il;)K MOJih-

4 0.003 0.0009 0.003 110 23.10 12.96 968 

6 0.009 0.003 0.01 120 25.63 15.08 1212 

8 0.02 0.007 0.04 130 28.04 17.23 1480 

10 0.04 0.01 0.1 140 30.36 19.39 1772 

12 0.08 0.03 0.2 150 32.57 21.56 2087 

14 0.12 0.04 0.4 160 34.68 23.73 2423 

16 0.19 0.06 0.7 170 36.70 25.89 2781 

18 0.28 0.09 1.2 180 38.63 28.05 3157 

20 0.40 0.12 1.9 190 40.47 30.18 3553 

25 0.84 0.26 4.9 200 42.22 32.31 3966 

30 1.52 0.47 11 210 43.88 34.41 4397 

35 2.41 0.76 20 220 45.46 36.48 4844 

40 3.50 1.16 35 230 46.96 38.54 5306 

45 4.74 1.64 56 240 48.38 40.57 5783 

50 6.09 2.21 83 250 49.72 42.57 6273 

55 7.51 2.85 117 260 50.99 44.54 6777 

60 8.96 3.57 158 270 52.20 46.49 7293 

65 10.44 4.35 206 280 53.33 48.41 7820 

70 11.93 5.17 262 290 54.41 50.30 8359 

75 13.40 6.05 326 300 55.42 52.16 8908 

80 14.86 6.96 396 310 56.38 54.00 9467 

85 16.30 7.90 474 320 57.29 55.80 10036 

90 17.72 8.87 559 330 58.14 57.58 10613 

95 19.11 9.87 651 336 58.63 58.63 10963 

100 20.47 10.88 750 
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1102 fYPEBYflI H AP· 

( cM. HIDKe) cp;e.rraHo Ha ocHoBamm Hanmx JI3Mepe
HHH H p;aHHhIX KanycTHHCKoro H p;p. [1]. )J,aHHhie [6], 
HcnpaBJieHHhie Ha MM Sn02 = 150.6888 r MOJih -1, 
6hIJill llCilOJib30BaHhl }J;JISI o~emrn: pe3yJihTaTOB co
r.rracoBamm. 

COfJIACOBAHME )J,AHHhIX 
0 no c p (1) Sn02(K) B HM3KO-

M BbICOKOTEMITEPATYPHOH OEJIACT5.IX 

Pe3y.rrhTaThI Hanrnx H3Mepemn1 HH3KOTeMITeparyp
HOH TermoeMKocm Sn02(K) cyrn;ecTBemm pa3om.rrnch 
c npep;mecTByrorn;m.rn: HCC.rrep;oBaHIDIMH. Ilo3TOMY B03-
HHKJia Heo6XOp;HMOCTb B corJiaCOBaHHH HOBbIX p;aHHbIX 

TIO C~ (1) C }J;aHHhIMll B BbICOKOTeMIIepaTypHOH 06JiaC

TII, OCHOBaHHhIMll rJiaBHblM o6pa30M Ha llCCJie]J;OBaHllll 
3aBHCHMOCTII H°(1) - H°(298.15 K) [ l]. 

Pa3pa6aThIBa5I MeTop;nKy cor.rracoBaHH5I, MhI Y"l!H
ThIBaJIH TO o6cTOSITeJibCTBO, "l!TO np»MOe ll3MepeHne 
TennoeMKOCTll xapaKTepH3yeTCSI 60JibmeH: TO"l!HOC-

0 
Thro, He)Ke.rrn onpep;e.rreHHe C P (1) p;mpcpepeH~Hpo-

BaHHeM cpyH~1rn H°(I) - H°(298.15 K). B HeKoTo
pbIX CJiy"tJaSIX TaKoe p;HcpcpepeH~HpOBaHne npnBO}J;MT 
K 3Ha"llllTeJibHOMY OTKJIOHemno OT pea.rrbHOH 33.BHCH-

o 
MOCTH c p (1). IloKa3aTeJibHhIM B 3TOM OTHOmeHHH .sm-
JISieTCSI llCCJiep;OBaHHe BhICOKOTeMIIeparypHOH TeIIJlo
eMKOCTII aHTHMOHHTa Sb2S3(K) [18], OCHOBaHHOe Ha 

p;Byx He3aBHCHMhIX H3MepeHH5IX H0(1) - H°(298.15 K), 
BhrnonHeHHhIX ,U)KOHCOHOM n p;p. [19] H Mep;)Kllp;o
BhIM [20]. 3TH ll3MepeHH5I xopomo BOcnpOH3BO]J;5IT 
p;pyr p;pyra, HO pacC"tJHTaHHhie Ha llX OCHOBaHHM 3a-

o 
BHCHMOCTH C P (1) 3Ha"tJHTeJihHO pacxop;»Tcsr. Pacxop;5IT-

csr OHll TaK)Ke ll c BeJIH"llllffaMH BhICOKOTeMneparypHOH 
TennoeMKocm Sb2S3(K), nony-qeHHhIMH npSIMbIM M3Me
peHHeM, c IlOMOilt;blO p;ncpcpepe~aJihHO-CKaHHpyro-
11t;ero KanopHMeTPa [21]. B pa6oTe [18] BhICKa3aHO 
MHeHHe, llTO TOqJfOCTh onpep;e.rreHHSI Ten.rroeMKOCTll no 
p;aHHhIM BhICOKOTeMITepaTypHbIX 3HTaJihmm BO MHO
rOM 33.BHCHT OT BhI6opa cpYffKqIIB, CI'Jia)KllBarorn;eli 
3KcnepHMeHTaJihHhie 3Ha"tJeHH5I H°(1) - H°(298.15 K), 
ll qTO Hap;o OTp;aBaTb npep;noqTeHHe 3aBHCHMOCT5IM, 
npnmIThIM Ha OCHOBaHHll cpH3HqecKH o6oCHOBaH
HhlX MOp;e.rreli TeITJIOCMKOCTll. 

C y"lleTOM BhIIIIecKa3aHHoro pa3pa6oTaHa c.rrep;y-
10rn;a5I MeTop;nKa cor.rracoBaHH5I p;aHHhIX: 

1. cor.rracoBaHHe npoBep;eHo He p;JI5I Ten.rroeMKoCTH, 
a AJISI cpyHia~HH H3MeHeHH5I 3HTaJibilllll H°(1)-H°(O K), 
c noc.rrep;yrorn;HM ee p;HcpcpepeH~npoBaHHeM; 

2. B KaqecTBe annpOKCMMHpy1011t;eli cpyH~llll BhI-
6paHO ypaBHeHne ADE Bero HHTerpa.rrhHOH cpopMe 
(a66peBnaTypa ADE 6yp;eT pacllillcppoBaHa HIDKe): 

H 0(T) - H 0(0 K) = H 0
(336 K) - H0

(0 K) + 
T 

+ b0 J TC!dT+ 
(8) 336 

3 T T 

+ n[~ b_; J D(0/T)dT + b4 J E(SE/T)dT], 
J == 1 336 336 

r.iw D(0_;) H E(0£) - p;e6aeBcKa5I H 3HHmTeHHOBcKasr 
cpy1urn;m1 (CM. (2) ll (3)), bo, ... , b4 - JIHHeMHhie K03cp
cpnu;neHThl. qJieHhI Cv HA = b0T(Cv)2 cpopMaJibHO, 
no aHanorHH c o6o3HaqeHH5IMH, npnH5IThIMH B Tep
MOAHHaMHKe, Ha3hIBalOTC5I ll30XOpHOH TennoeMKOC
ThlO ll aHrapMOHH"tJeCKHM BKJiap;oM pa60Tbl pacruH
peHH5I pemeTKH. <l>yH~HM D(0_;), E(0E), Cv HA B 06-
rn;eM c.rry-qae MoryT 3HaqHTCJihHO OTJIH"llaTbC5I no 
BeJIM"l!HHe OT peaJibHhIX p;e6aeBCKHX ll 3HHIIITCHHOB
CKHX cpYffKu;Hli, ll30XOpHOH TennoeMKOCTII ll aHrapMO
Hll"lleCKOrO BKJiap;a pacurnpemm perueTKH. CYMMbI 
3TMX <PYHKIJ;Hli npHMCHSilOTC5I HaMll KaK yp;o6Hbll ll 3cp
cpeKTMBHhIH MaTeMaTH"tJecKHii annapaT p;JI5I annpoKCH- c-

Mau;HH 3aBHCHMOCTeli c~ (1) ll H°(T) - H°(O K), nony
"tJCHHhIX 3KCnepHMeHTaJihHO. 

y nOMSIHYTbie Bblille BCJIM"llllHhl CBSI3aHhl CJieAylO
IIJ;llMM COOTHOmeHH5IMM: 

Cv = n[b 1D(0 1/T) + b2D(02/T) + 

+ b3D(0 3/T) + b4E(0efT)], 

A= boT(Cv)2 = CP- Cv. 

(9) 

(10) 

c nOMOilt;hlO 3TOH MeTOAMKH BbIIlOJIHeHO corna

COBaHne 3aBHCHMOCTeH c~ ( T) AJISI o6nacTeM 
13.40-336.88 K H 595.15-1495.65 K (AaHHhIX HarnHX H 
KanycTMHCKoro HAP· [l]). CornacoBaHHe npomBOAH
noch Ha y-qacTKax 296.90-336.88 K H 595.15-1495.65 K. 
B npep;enax nepBoro H3 HHX, npep;cTaBnsrro11t;ero co-
6o:H BepXHIOIO qaCTh nccnep;oBaHHOro HaMH Hll3KO
TCMITeparypHoro llHTepBaJia, B 17-TH TOqKax, no 
cpopMyJiaM (1) ll (7) pacC"tJHTaHbl BeJIH"tJllHhI cpyHK
IJ;llll H°(I) - H°(O K). B npep;enax BToporo - 3KcnepH
MeHTaJibHhie 3HaqeHH5I H°(I) - H°(298.15 K), nony
qeHHhie KanycTHHCKHM n AP· [l], nepeC"tJHTaHhI K 
H°(T) -H°(O K) (12 TO"tJeK). Han6onhrnee KOJIHqecT
BO TOl.JeK cocpeAOToqeHo B y3KOM HHTepBane, Benn
q:mm:iI 40 K (296.90-336.88 K), qT06b1 nonyqHTh 
YAOBJieTBopnTeJihHOe cornacoBaHHe H3MeHeHH5I 3H
TaJihITMH He TOJihKO no BeJIHqnHe, HO H no nepsoM: 

npOH3BOAHOH ( c~ (1) ). PacC"tJHTaHHhie TaKHM o6pa30M 

3Hal.JeHH5I H°(1) - H°(O K) 6hIJIH annpoKCHMHpOBaHhI 
ypaBHeHHeM (8). BeJIHqllffhI napaMeTPOB b0 , ••• , b4, 

01, ... , eE onpep;eneHhl HeJIHHCHHhIM MHK [13, 15]. 
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Ta6Jmu;a 6. Pe3ynhTaTb1 crna}larnamrn ,n;aHHhIX Kanyc
THHCKoro H ,n;p. [1] c IlOMOIIJ;hlO ypaBHeHHSI (8) 

0TKJIOHeHHe 
H°(T)-H°(O), H3MepeHHOro 

.IJ:)I{ MOJih-l 3HaqeHHSI OT crJia)l{H-

T,K 
BaJOm;eli KpHBOH 

3Kcnepn- CrJia)KeH- A6co- 0THOCH-
MeHTaJibHbie Hbie JIIOTHOe, TeJib-

3HaqeHHSI 3Haqemrn: ~MOJib-l noe,% 

595.15 28852 28448 404 1.4 

728.15 39012 38476 536 1.4 

855.85 48521 48486 35 0.07 

861.55 48485 48940 -455 -0.94 

886.45 50807 50929 -122 -0.24 

1006.15 60926 60620 306 0.50 

1009.15 61243 60865 378 0.62 

1020.65 61970 61807 163 0.26 

1132.15 71275 71024 251 0.35 

1187.15 75577 75622 -45 -0.06 

1493.15 102120 101750 370 0.36 

1495.65 101309 101967 -658 -0.65 

B xop;e pacqeTa MHHHMH3npoBanach p;ncnepcIDI: 

a
2 

= [i*' (~H;)2w}k. (11) 

rp;e '1.Hi = MH°(I) - H°(O K)l - OTKJIOHeHne ToqKH 
npn TeMnepaType Ti OT crJia)Klrnaroru;e:H KpHBOH (8); 
k - qncno 3KCnepHMeHTaJihHbIX ToqeK; Wj - Bee i-OH 
ToqKH, B o6naCTH CTbIKa (296.90-336.88 K) wi npn
HHMancsr paBHhIM :::::1, B o6nacTH 595.15-1495.65 K 
wi = ( cr2) 1/( <12)2, rp;e ( cr2) 1 - ~cnepcHSI cpyHiru;m1 ffJ(I) -
- H°(O K) Ha 1-oM H3 paccMaTpHBaeMhIX yqacTKOB, 
( cr2) 2 - aHanorrrqHa.SI .n;ncnepcIDI Ha 2-oM yqacTKe. 
Ou;eHKa senHqHHhI ( cr2) 1 q~enaHa, KaK y)Ke 6hrno 
CKa3aHO BhIIIIe, c IIOMOID;blO MeTO}J;HKH, OIIHCaHHOH B 
[ 16]. ,UJISI onpep;eJieHIDI BeJIHqHHhI ( o 2)i 3KCIIepH
MeHTaJihHhle ToqKH KanycTHHCKoro 6hIJlH npep;Ba
pHTeJihHO annpOKCHMHpOBaHhI cpyHia.we:H 

H = H0 + c1 T + c2T2 + c3T1. CornacHo HaIIInM ou;eH
KaM (<J2)1::::: 6.0, a (o2h = 1.1x105 ,U)K2 MOJih-2• MHHH
MH3au;1rn ,[(HCIIepcnH ( 11) ocyru;eCTBJISIJiaCb MeTO,[(OM 
Koopp;HHaTHoro cnycKa. B o6nacTH cornacoBaHIDI 
KpHBhie (7) H (8) pacxo,n;SITC51 Ha BeJIHqHHhl, COCTaB
JISIIOID;He 0.00-0.02% OT H°(I) - H°(O). Pe3yJihTaThI 
crJia)KHBaHIDI 3KCnepnMeHTaJihHhIX p;aHHhIX Kanyc
THHCKoro HAP· [1] c IIOMOID;hlO ypaBHeHH51 (8) IIOKa-
3aHhl B Ta6JI. 6. 

IBOXHMIUI NQ 10 2004 

Ta6Jinu;a 7. IlapaMeTJJhI ypaaneHHli (8) H (12) B o6nacTH 
336-1500 K 

IlapaMeTp 
BeJinqnHa Ilapa- BennqnHa 
napaMeTPa Me1'p napaMeTPa 

H°(336 K)- 10963 ~ MOJibl ho 0.95259x 
H°(OK) X 10~ ~-l MOJih 

01 172K b1 0.70000 

02 750K b2 0.71333 

03 1564 K b3 0.77600 

0£ 648K b4 0.33567 

,UrrcpcpepeHI.zyipy» ypaBHeHHe (8), ITOJiyqHM ypaBHe
o 

HHe ADE ,[(JISI C P (1) Sn02(K) B o6naCTH 336-1500 K: 

C~ == n[b 1D(0ifT) + b2D(021T) + b3D(0iT) + 
(12) 

+ b4E(0E/T)] + b0T( Cv)
2

• 

A66peBHaTypa ADE 03HaqaeT, qTo 3aBHCHMOCTh 
( 12) npe,QCTaBJI»eT co6o:H CYMMY' COCTOfileylO H3 aHrap
Mo~eCKOro BKJia,[(a pacIIIHpeHHSI pemeTKH, Tpex ,Qe-. 
6aeBCKHX H Op;HOH 3HHIIITeHHOBCKOH cpyttKD;ID1:. 

IlapaMeTpbI ypaBHeHHH (8) H (12) nprrBe,[(eHbI B 
Ta6n. 7. BenrrqrrHhI pacxo)l(}J;eHHH Me)K}J;y KpHBhIMH 
(1) n (12) B o6nacTH cornacoBaHHSI (296.90-336.88 K) 
noKa3aHhI Ha prrc. 5. KpHBhie nepeceKaroTcsr B u;eHT
pe o6JiaCTH, OTKJIOHSIS!Cb ,[(pyr OT p;pyra B neprrcpe
pHHHbIX qacTSIX Ha BeJIHqJffiY' He npeBbilliaIOru;yro 
0.29 ,U)I{ MOJih-l K-1 (pHC. 5), qTo COOTBeTcTByeT 
:::::0.5% OT BeJIHqHHhl TeIIJIOeMKOCTH B pall:oHe CThl
KOBKH. 

IlpoBe,[(eHHoe cornacoBaHHe MO)KHO npH3HaTh 
YAOBJieTBopHTeJibHhIM. Ha pHc. 3 HaHeceHhI 3Kcnepn
MeHTaJihHbie ToqKII [6], npHBe,QeHHhie K MM Sn02 = 

t,.Cp, ~ K-1 MOJih-l 

0.5 

-0.5 

325 335 
T,K 

Puc. 5. 0TKJIOHeHHe KpHBOH (12) OT KpHBoli (1) a o6Jiac
TH cThIKa. KpnaaH (1) npHIDITa 3a HyJieayro JIHHHIO. 
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Ta6JIH~a 8. TepMo~HHaM1P1ecKHe CBOHCTBa KaCCHTepHTa Sn02(K) B o6rracTH 340-1500 K 

0 
S°(T), H°(T)-H°(O/, T,K cp (T), 

w MOJih-l K-1 ,[QK MOJlh -l K-1 WMOJih-

340 59.29 59.33 11200 

360 61.04 62.77 12400 
380 62.64 66.11 13640 
400 64.10 69.36 14910 
420 65.43 72.52 16200 
440 66.66 75.59 17520 

460 67.78 78.58 18870 

480 68.82 81.49 20240 
500 69.78 84.32 21620 

520 70.66 87.07 23030 

540 71.49 89.75 24450 

560 72.26 92.37 25890 
580 72.98 94.92 27340 

600 73.64 97.40 28800 
620 74.27 99.83 30280 
640 74.86 102.19 31770 
660 75.42 104.51 33280 
680 75.94 106.77 34790 
700 76.44 108.97 36310 
720 76.91 111.13 37850 
740 77.35 113.24 39390 
760 77.78 115.31 40940 
780 78.18 117.34 42500 
800 78.57 119.32 44070 
820 78.95 121.27 45640 
840 79.30 123.17 47230 
860 79.64 125.04 48820 
880 79.97 126.88 50410 
900 80.28 128.68 52020 
920 80.59 130.45 53620 

= 150.6888 r MOJih-l. ,Il,aHHhie IIO C~ (D, IIOJiyqeHHhie 

rna30BhIM, B HHTepBaJie 360-600 K xopomo OIIHChl

BaIOTC~ ypaBHeHHeM (12), qTo IIO)J;TBep~aeT C,[(e

JiaHHYIO BhIIIIe ou;eHKY corJiaCOBaHIDI, KaK yp;OBJie

TBOplITeJihHYIO. 

Ha OCHOBamm cjJOpM)'JI (8) H (12) paCCqm'aHhJ BeJin:

qm{bl CTaffAapTHhIX TeIIJIOeMKOCTH, 3HTPOIIHH II II3Me

Hemm 3HTaJihrnrn: SnOi(K) B rrpoMe)J()7TKe 340-1500 K 
(Ta6JI. 8). 

ABmopbt BbtpaJJCa1om 6AawoapHocmb A.M. Bbttt
KoBy, BbtnOAl-lUBUle.«y peHm2eHocjJa30Bbtu aHaAu3 
Kaccumepuma, P. MeHObt6aeBy u A.M. llAemaKoBy, 
ocyU{eCmBUBlUUM BbtCOKome.«nepamypHbtU omJKuz 
o6pa3l{G KOMnal-lUU "Alfa Aesar"' u r.A. Bepl.MaT--ty 

0 so(T), H°(T)-H°(O/, T,K cp (T), 

,Il.:JK MOJlh -l K-1 ,l];:JK MOJlh -l K-1 ,[QK MOJih-

940 80.89 132.18 55240 

960 81.17 133.89 56860 

980 81.44 135.57 58490 

1000 81.71 137.21 60120 

1020 81.97 138.83 61750 

1040 82.23 140.43 63400 

1060 82.47 142.00 65040 

1080 82.71 143.54 66700 

1100 82.95 145.06 68350 

1120 83.17 146.56 70010 

1140 83.39 148.03 71680 

1160 83.61 149.48 73350 

1180 83.83 150.91 75020 

1200 84.04 152.32 76700 

1220 84.24 153.71 78380 

1240 84.45 155.09 80070 

1260 84.65 156.44 81760 

1280 84.84 157.77 83460 

1300 85.04 159.09 85160 

1320 85.22 160.39 86860 

1340 85.41 161.67 88560 

1360 85.59 162.94 90270 

1380 85.77 164.19 91990 
1400 85.95 165.43 93710 

1420 86.13 166.65 95430 
1440 86.30 167.85 97150 
1460 86.48 169.04 98880 

1480 86.65 170.22 100610 
1500 86.82 171.39 102340 

3a w-ujJOp.MaUiUJO no ucmopuu u3.MepeHuu menAoe.M
Kocmu Kaccumepuma. 

Pa6oma BbtnOAHeHa npu cjJul-lal-lCOBOU noooepJIC
Ke P<P<PH (zpaHm 01-05-64897). 
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