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Abstract: A semi-empirical approach to the critical analysis of thermodynamic data is proposed and ap-
plied in this work. A critical analysis of heat capacities of the sixteen isostructural A" B" compounds was
then made based on the correlative optimization method. A set of mutually agreed equations C;, =a +b -
107« T—¢ - 10° - T *was proposed to describe the heat capacities of these phases. Two continuums of
relations C, (T) vs. logarithm of the sum of atomic numbers of elements A and B were obtained for the
A"B" phases, of both sphalerite and wurtzite types, in the temperature range from 260 to 1 500 K.
Based on the proposed equations, heat capacity values were predicted for the previously unstudied (or
poorly studied) phases TIN and AIP within the temperature ranges of 260 ~ 1018 K and 260 ~1 500 K,
respectively. The proposed correlative method of thermodynamic functions can be applied to other inor-
ganic and organic isostructural compounds, other different groups of isostructural organic and inorganic
compounds.
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Table 1 €, =a+b-107° - T-¢c-10° - T ~*J/ (mol - K)

for A™B" compounds™’

ey a b c /K BHICHR
GaP  24.655 0.695  2.485 298-1500 [5]

InP  26.845 -0.0785 3.65 298 - 800 [4]
GaAs 23.4005 3.82 1.073 5 200 -1500 [30]
InAs 22.1745 7.5405 0.6668 200-1200 [30]
GaSb  22.569 5.94 - 298 - 985 [7]
InSb 22.3845 7.5325 - 298 —-798 [8]
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Fig. 1 Heat capacity of hBN vs temperature,
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Fig.2 Heat capacity of BP and AIN (Z, =20) vs temperature,

compared with literature data [ 11 —14] respectively
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Fig. 3 Heat capacity of BAs and GaN (Z, =38) vs

temperature, compared with literature data [6, 15 -20]
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temperature, compared with literature data [20, 22 —24]
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temperature, compared with literature data [5 -6, 16, 21, 27]
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Fig. 6 Heat capacity of AlSb, GaAs and
InP (Z;, =64) vs temperature,

compared with literature data [4, 7, 16, 27 —29 ]
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temperature, compared with literature data [6 =7, 28, 30]

)
= b InSb:+[17], X [28], @ [16]
& » GaSb: > [17], O [28]

104 a

AlSb: V[7],J[16], A [28]

400 1200
&8 kit 18 InSh, GaSb, AlSb [
S SCEEE [7, 16, 28] AYLLAL
Fig.8 Comparison of heat capacity of InSb, GaSh,
AlSb vs temperature, compared with literature data [7, 16, 28]

TR 5 K AL 205 S 30 I R A R AR 25 . SRt
— 7 TIESE B0 T B 2 S b b, 55— T ZE R 4
PR 7 24 X6 336 6 R 2 A%

WP 9 fT 7~y Unlande 21" 757 ) Ga — N {4
ZAHPE, T LU RO I A b A B A R
ATTAL, X F B T = EOT R AL
W SRR AR S AR, DI, o T AEIE R
FRIKRIT, BYK R ESHI7E 6 ) 10 GPa
2 B A




62 FRIlRAES R (H AR 552 4%
3000 M f K 22 AN 42 0.6 1/ (mol + K), InN
Liowid 2 700 K P=93kbar - - ‘ T
{ Liquid  * 7 7 e T N (e R 2E AL 0.8 1/ (mol - K), A LIIANTE
21 L sokba AR BRI R 5
b \
20004 Liquid+GaN | GaN+Liquid \|
v 10 kbar 28 -
= 1500 1 kbar i
 m— | Nl
A 10 bar GnN cal
————————————— 1 bar
1000 I
*
. 302.9 E 1
00 02 04 06 08 10 &
Ga Xy N Ay
Fig.9  SCHkHIE Ga-N {R Rt
Fig.9 Calculated phase diagram of the Ga-N system'™ 6
460 I 8(I)0 I 1 500 I 1 660
s . , K
10 S SCHRARIE H AIP FAZE, WA 1, A
[V 3 4R 0 B AP R R 2 5 2 I 11 ATAESEITS GaN | InN #¢ 5
WIESCRTHE, AP AR TR A S KA, AR Sk [32] TR
afi AIP AHRY SZIOBOE . TSk [31] RaE r %k Fig. 11  Present calculated heat capacity
f I ith [32
AT B DU A (25 SR FEBER T i, Scik of e and I, compared with 32
[6] J&HAI" 4 s Tt , R ILaRIERY AP
BRI (16, 26] LB, RIERTSL o
41/ (mol -+ K), HEHid T K 3 Franfbat BAs |
il GaN 7E 1 400 K DA FAYIRZE, XA KRMIZEFER 1l 301
WAYRZE, NOZISE SRS A EUA R _~
28 1 N s ,::/ix é
O 261 <
z wa
o ‘ ;;;\\\\\ﬂw
5 &
'S 24 A 24 T T T T T T T T 1
g 1 000 2 000 3000 4000 5000
=4 TK
ﬁ) 7
F12 fLad ATBY AR L
20 - Fig. 12 Correlation between heat capacities of A™B"
in solid state near their temperature of fusion
0 [ 4(l)0 I 860 ] 1 iOO [ 1 6IOO

T/K

B0 AT AP FYHAZS T SCHREIHE 19 Lb 4
+ - [6], O- [16], A - [26], - - - [31]
Fig. 10 Heat capacity of AP vs temperature, compared with
literature data — [6], O - [16], A - [26], — - - [31]
SCHR [32] PRETHIA T GaN Hil InN A A
TR RRBOC R . B 11 T AR CAERY T 45
S5 Marmallyuk ™ 25451, AT IF LAY GaN

PATEL 1 -8 Fr/R R O 2R, SR/ —
ik n] AR B B A AR T B S A & P i A
PREGEIAI, SRR 2 PR R R 80T LAt
FAREIERMAL Y MR AL sE (12 fhEk b) RIS
%ﬁ%%%%)ﬁ%??ﬁﬁﬁﬁﬁﬁ, Ut 12 2k a
Jii7s, TERS 1200 K IR E T, ek ATBY A1k
BUPAEEMRZEMA (£1 1/(mol - K), A[LA
G R



FAVE - KOV RERRS: A"B" BRSSPI RE 63

#2 AUB' HIRI(E
Table 2 Heat capacities of A™B" phases

C,o=a+b-107 +T—¢-10° - T > +

No  Phase and melting point (T, , K) Z, + Z, d-10° - 77'J/ (mol - K) Temperaturerange, K
a b c d
I BN, (3720) 12 31. -1.093 -8.785  -9.30 260 — 1 500
i BP (1650), AIN (4840) 20 23, 1.688 7.500 260 -1 500
11 AIP (2793) 28 21. 3.239 1. 838 260 -1 500
v BAs (1343), GaN (2620) 38 22. 2.621 5.181 260 -1 500
v AlAs (2058), GaP (1790) 46 22. 3.505 1. 665 260 -1 500
VI InN (2080) 56 22. 3. 060 3.738 260 -1 500
AlSb (1328), GaAs (1511)
VIl 64 23. 3.941 1.303 260- T,
InP (1344)
VITI GaSb (981) . InAs (1215) 82 24. 4332 0.976 260- T,
X TIN (1018) 88 22. 3.331 2.473 260- T,
X InSh (799) 100 23. 5.774 0.394 260- T,

12 I ZR a A1 b T RAZR T AR SOk 05
€ =27.28+8.50-107" - T,;
r=0.77,2S, = (1 ]/ (mol - K) (1)
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Fig. 13 C, (T) vs logarithm of the sum of atomic numbers of elements for sphalerite type A"™BY phases
(a) at 298 —1 000 K range; (b) at 1 000 —1 500 K range.
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