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Abstract

Delaunay's law, which is the numerical solution for Debye, was used to determine
the theoretical values of heat capacity Cp of tin selenide (SnSe). Temperature range was
between 20 K and 500 K, and the Debye temperature used was 6D = 220 K.

The results showed that the theoretical values of heat capacity Cp obtained by Delaunay's
law were to a large extent compatible with the experimental data, with Lambert Boltzmann
distribution, and with n-dimensional Debye functions. This confirms that Delaunay's law
derived from Debye's integral law can represent heat capacity Cp with high accuracy.
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Properties Tin selenide
Molecular formula Snle
Molar mass 197 67 g/mol
Crystal structure Orthorhombic
Appearance Steel gray odorless powder
density 6.18 g/cm’
Space group Pnma,No.62
Melting temperature (H. Wiedemeier et al., 1981; 5
0. Boussaid et al., 2019) e
Debve temperature (H. Wiedemeier etal | 1981) fp=220K
Einstein temperature (0. Boussaid et al | 2019) Be=17731 K
Thermal conductivity 046-07 Wm!lK!
Direct Band Gap (R Carter et al | 2014; 5 Zhao et 13 eV
al. 2013)
In Direct Band Gap (R. Carter et al., 2014; S. 0.9 &V
Zhao et al . 2015)
Lattice constants (A. Okazaki, 1956; R. W. G. a=11574A% b=4174A";
Wryckoff, 1963) c=446 A’
Solubility in water Negligible
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Al dadl dis o i LSl glus G5l e paldinal gl (g2 (5l o S5 12ay

.43y Cp

5la days e SnSe Bald Cp B 4ty dlaaadl Ciluladl) G 40ls 5(2) Jsta

4=220K .-_'-;L,I.JJ
T[K] This Study H. Wiedemeier et aI.,{IBE]] Rilitiis ervor
Cp [J/(molK)] Cp [J(mol.K)]
20.000 2 881 2.ERD 0.00033
60.000 27853 27.850 0.00011
£0.000 35586 35.530 0.00158
100.00 40.334 40350 (0.00040
120.00 43 385 43 420 0.00081
140.00 45 464 45520 0.00123
160.00 46 960 47040 0.00170
180.00 48.090 48.030 0.00125
200.00 48 981 49130 (0.00303
22000 49 709 49 650 0.00119
240.00 50.324 50460 0.00270
260.00 50856 50.950 000185
280.00 51.328 51.380 0.00101
29815 51.716 51.760 0.00085
300.00 51.754 51.780 0.00050
340.00 52 508 52.510 0.00004
380.00 53.174 53.160 (0.00026
420.00 53.783 53 780 0.00006
460.00 54.353 24360 0.00013
300.00 54 896 54.930 0.00062
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TE o imolK)] Colimolk)] S

20,000 2881 2.880 0.00033
60.000 27 853 27853 0
&0.000 35586 35586 0
100.00 40 .33 40 333 0.00002
120.00 43 385 43 385 0
140.00 45 464 45 463 0.00002
160.00 46.960 46959 0.00002
180.00 48.090 48 090 0
20000 48 981 48 981 0
22000 49 709 49 709 0
24000 50324 50.323 0.00002
260.00 50.856 50.856 0
28000 51.328 51.327 0.00002
208 15 51.716 51.716 0
300.00 51.754 51.753 0.00002
340.00 52.508 52.508 0
380.00 53174 53174 0
420.00 53.783 53.783 0
460.00 54 353 54 353 0
500.00 54 894 54 896 0
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k1 C, H/(mol )] c, [Jf{mol.KJ; ! Relative error
20.000 2.881 _ ]
60.000 27.853 = :
80.000 35.586 g -
100.00 40334 i i
120.00 43.385 ! -
140.00 15.464 i i
160.00 16.960 g -
180.00 48.090 : =
200.00 18.981 _ i
220.00 19.709 = :
240.00 50.324 g -
260.00 50.856 i i
280.00 51.328 51.180 0.00289
298 15 51.716 51.340 0.00732
300.00 51.754 51.370 0.00748
340.00 52.508 52.120 0.00744
380.00 53.174 i i
420.00 53.783 g -
460.00 54.353 i i
500.00 54.896 - -
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