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Table 1 Thermodynamic data for relevant materials

Wy AHS/ ASSe/ AGS/
kJ-mol ~! Jomol 1-K~! kJ-mol ~!
Ca0 ~635.09 39.75 -604.3
C 0 5.74 0
ol0) -110. 525 197. 674 -137. 168
o, -393.509 213.74 -394.359
0, 0 205. 138 0
Ca 0 41.42 0
CaC, () -59.8 69. 96 -64.9
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Table 2 Minimum (or maximum) temperatures for

reactions involving calcium carbide

st AHgg/ ASgs/ 2418 e
kJ-mol ! Jemol~'-K-! REE/C RE/TC
(1) 464.765 210. 66 1933. 04
(2) 524.57 193.6 2436. 32
(3) -59.8 17. 06 -3778
(4) 1108. 93 370. 15 2722.76
(5) 59.8 -17.06 -3778
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Table 3 The equilibrium composition of the 1* system

RS n s /mol ZH % n/mol
Ca 36184
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Fig.2 Plots of equilibrium conversion of the main and side
reaction for calcium carbide synthesis versus tempera-
ture with different pressures when n =2 and m =
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Fig.3 Plots of equilibrium conversion versus temperature for

calcium carbide synthesis with different pressures

when n=6&, -5 and m =2¢, —-10/3
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Thermodynamic analysis of calcium carbide synthesis and its
thermal coupling with coke combustion

LIU Lu  YANG PengYuan LIU Hui

(State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A thermodynamic analysis of the oxygen-heating calcium carbide synthesis process, where the endother-
mic calcium carbide synthesis is coupled with exothermic coke combustion, was conducted in order to select appro-
priate process conditions, in terms of reaction mechanisms, stoichiometry and heat coupling system. The results in-
dicate that; (1) calcium carbide is most likely to be formed via a one-step mechanism ( CaO +3C ——CaC, +
CO); (2) Four different systems having different ratios of feedstocks were analyzed and showed common features in
that the equilibrium conversion rate increased with an increase in temperature or a decrease in pressure, and the
conversion of the side reaction proceeding with calcium carbide initially increased, and then decreased with increas-
ing temperature; (3) The heat matching feeds and matching conditions depend on the throughput and the purity of
calcium carbide; coupling calcium carbide synthesis with coke combustion in a reactor is feasible under appropriate
conditions.

Key words: calcium carbide; thermal matching; equilibrium conversion rate; thermodynamic analysis
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