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Thermo-gravimetric study and kinetic analysis of blended combustion
characteristics of oil shale and semi-coke

WANG Qing, WANG Haigang,SUN Baizhong,BAIl Jingru,L1 Shaohua

Abstract

Thermo-gravimetric analysis was performed to study dual peaks of Huadian oil shale combustion and influence on each
other by oil shale and semi-coke, particle characteristics, ignition temperature and combustibility index during blended
combustion of il shale and 500°C semi-coke at the different blended proportions.Blended combustion kinetics was
analyzed by using the distributed activation energy model (DAEM).The resultsindicated that dual peaks reactivity
parameter of DTG burning profile around 500°C was 0.79 and 0.73, which suggested that double peaks could be attributed
to the combustion of aliphatic components and aromatic moietiesin kerogen.The influence on each other was different at
different temperature zones. The apparent degree coefficients of mutual influence were less than 1.Four consecutive stages
were experienced in shrinking core shape and surface fractal dimension.Shrinking core shape was close to long cylinder at
the low temperature zone, close to plate at the high temperature zone.Fractal dimension was near 3 at the low temperature
zone, near 1 at the high temperature zone, when concentration level (£) was 0.6. Ignition temperature increased linearly
with the increase of semi-coke blended proportion.Blended combustion index exhibited a transition from semi-coke to oil
shale, with an evident intermediate zone of mutual influence. The apparent activation energy of samples decreased slowly at

the earlier stage between 60 and 90 kJmol 2, but at the latter stage increased strongly from 80 to 200 kJmol L, while the
conversion was from 0.60 to 0.75.
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