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1 H,S—Fe O
Table 1 The thermodynamic data of H,S —Fe; O3 system

AH AG s G Jemol” H K
/K mol™ ! /kJe mol ! /Jemol™ 1o K~ ! a bx 103 ex 1077 dx 100
H,S5(g) - 20.60 - 3.6 205.80 26.71 23.87 0 -5.0
H,0(1) - 285.83 - 237.13 69.91 29.16 14. 49 0 2.
Fe,05(s) - 8%4.25 — TA2. 2% 87.40 98.28 77.82 - 14.8 0
Fey(s) - 178.24 - 166. % 52.93 74.76 5.58 - 12.74 0

:Cp= a+ W+ T~ %+ dI* a, b, ¢, d

2 H;S—Fe 03 ( Gibbs) ag
Table 2 Gibbs free energy of the H,S— Fe; Ossystem
/K 298. 15 323.15 363.15 373.15 403.15
AG/ kJonol™ ! - 168.63 - 156.9 - 138.29 - 133.61 - 119.52 F el
/K 423. 15 443.15 473.15 483. 15 523.15 =
2 -\'\"-ﬁ
AG/ kJonol™ ! - 110.11 - 100.68 - 86.48 - 81.74 - 62.72 %
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The Formation of Ferric Sulfide in the TSR System
for the Carbonate Rock

YUE Chang-tao LI Shu-yuan DING Kang-le ZHONG Ning ning

(State Key Lab of Heavy Oil Procesing, School of Chemical Engineering, University of Petroleum, Beijing 102249)

Abstract  Organie-inorganic reactions in the process TSR (Thermochemical Sulfate Reduction) are the main reasons to re-
sult in hydrocarbon disappearance. Metal sulfide formation is very important in geochemical cycle of G-S-O system. In this
paper, thermal simulation experiments were carried out using autoclave a definite temperature and pressure. The properties
of the products were characterized by X-ray diffraction method to investigate the reaction pathway. The thermodynamics and
kinetics of H2S-FexO3 systems were discussed. It is found that H23- Fe203 readion can proceed spontaneously and increasing
temperature is disfavored for H2S-FexOzsystem. The products of H2S-Fex O3 systems were complex Fe-S materials and the
primary compound is FeSz2. On the basis of the experimental data, the reaction mechanism was discussed tentatively. The
study on the formation of ferric sulfide in the TSR system for the carbonate rock is a novel way to explain the organie- inor-
ganic reactions in deep environment. Further research on this subject is necessary in the future to understand more details of
the TSR system and issue of hydrocarbon destruction in gas reservoirs.

Key words carbonate rock, TSR, H28-Fe203 system, simulation experiment



