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Effects of calcium nitrate on pyrolysis and
gasification behavior of lignite from Inner Mongolia
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Abstract: The pyrolysis of original coal (a lignite from Inner Mongolia), acid washing deashed coal and
calcium nitrate loaded coal was investigated in a small fixed-bed reactor, and the gasification activity with steam
for different chars was compared as well. The results show that both coal pyrolysis and gasification processes are
affected by addition of calcium nitrate. Calcium nitrate can obviously promote the pyrolysis reaction and change
the release regularity and cumulative quantity of main gaseous products(H,, CO, and CO) ; while the alkaline-
earth metal as a catalyst can reduce the gasification activation energy and promote the char gasification with steam.
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Table 1 Proximate and ultimate analyses of applied lignite from Inner Mongolia
Proximate analysis w,,/ % Ultimate analysis w,,/ %
Sample
M A Vv C H N S
RC 7.24 22.6 28.71  41.46 40.29 1.89 0.89 0.87
DC 5.93 2.18 36.13  55.76 65.43 2.29 1.10 0.99
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Table 2 Chemical composition of ash in applied lignite from Inner Mongolia

Content w/ %

SiO, ALO, Ca0 SO,

Fe, O, MgO K,O Na, O

46.18 19.83 12.28 11.10

4.37 2.51 1.18 0.77
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Figure 1

Schematic illustration of
fixed bed experiment apparatus
1. valve; 2. mass flowmeter; 3. quartz glass tube;
4 . electric heating furnace; 5. temperature control device;
6. thermocouple; 7. gas condenser;
8. liquid-vapor separator; 9. water extractor; 10: computer;
11 gas chromatographic analyzer;12: steam generator;

13 constant flow pump; 14. flume
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Figure 2 CO, release rate of different
coal samples with temperature
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Figure 3 CO release rate of different
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Ca quantities with temperature
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Figure 11  Average reaction rate with temperature
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Figure 13 Reaction rate with reaction time
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