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Effect of calcium oxide on pyrolysis products distribution and char

structure of lignite and anthracite
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Abstract: In order to explore the effect of calcium oxide.on the catalytic pyrolysis characteristics of different rank coals the changes of the
pyrolysis products distribution and the char structure ‘were analyzed based on Inner Mongolia Xilinguole lignite and Ningxia Shizuishan an—
thracite were carried out with a fixed bed reactor. By means of X-ray diffraction ( XRD) and Fourier transform infrared spectroscopy ( FT—
IR) the variance of microcrystalline structure. aliphatic structure aromatization and oxygen—enriched efficiency of char prepared by pyroly—
sis of lignite and anthracite under different temperatures before and after addition of calcium oxide were investigated. The research results
showed that the H, cumulative yield of 2%Ca0 added in ingnite at 900 °C was the largest reaching 39. 11 mL/g. The CO cumulative yield
of coal sample with calcium oxide was greater than that of without calcium oxide in high temperature pyrolysis stage. Compared with the ad-
dition of calcium oxide the temperature had a greater influence on the aromatic layer spacing and the diameter of the aromatic layer . The
value of lignite char aromatic layer stack height and the layer number increased gradually with the adding of calcium oxide at 900 °C but

anthracite char was on the contrary. The structural deviation degree of graphitization of the microcrystalline structure of char prepared
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by pyrolysis of lignite and anthracite with the addition of calcium oxide was higher than that of the char without the addition of calcium ox—
ide. The aliphatic structure aromatization and oxygen—enriched efficiency infrared structure parameters of lignite char was generally higher
than that of anthracite char. At high temperature the degree of the condensation reaction was increased and the conversion rate of the char
was enhanced with the addition of CaO which led to the aromatization parameters increased. The C = O groups content in raw coal was
rare and the C =0 groups was generated through reaction between the calcium oxide promoted aromatic ring cracking under high temper—
ature and CO, which led to oxygen—enriched efficiency in char increased gradually.

Key words: coal pyrolysis; calcium oxide; lignite; anthracite; microcrystalline structure; char surface structure
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Table 1 “Proximate and ultimate analysis of coal samples
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Fig. 1 Schematic diagram of fixed bed reactor pyrolysis device
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Fig. 2 The pyrolysis gas phase products distribution of brown coal and anthracite in the fixed bed
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Fig. 5 FT-IR spectrum of the char samples
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