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Multi-circulated gasification reactivity of coal char and its microstructure analysis
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Abstract: To investigate the variation in gasification reactivity and microstructure of char from the multi-
circulation fluidized bed gasifier, 3 chars from different rank coals were gasified in a simulated multi-circulated
reactor (rapid heating-up fixed bed). The carbon conversion was calculated from the weight of residues, and the
structure was analyzed by pore and XRD analyzer. The results show that with the increase of cycle time, the
carbon conversion of low rank HLH lignite char increases while that of SM bituminous and JC anthracite chars
decrease. The evolutions of BET surface area and micropore area have a peak value with the circulate time. The
variation of graphitization is similar with the carbon conversion, which can be considered as the key factor to
determine the carbon conversion.
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Table 1 Proximate and ultimate analysis of char samples
Proximate analysis w,,/ % Ultimate analysis w /%
Sample -
Vv M A FC C H (o N S,
HLH 1.54 1.01 33.51 63.94 59.70 0.99 2.89 0.49 1.41
SM 1.00 0.86 17.35 80.79 76.74 0.93 2.99 0.60 0.53
IC 1.02 0.68 24.71  73.59 70.43 0.89 2.03 0.56 0.70
* . by difference
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Figure 1 Schematic diagram of the rapid heating-up

fixed bed reactor
1. magnet; 2. stainless tube; 3. stainless rod; 4. gas outer;
5. alumina tube; 6. furnace; 7. quartz crucible;
8. seal nut; 9. temperature controller
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Figure 2 Carbon conversion of multi-circulated char samples
A: HLH950 C; A: HLH900 C; x: SM-950 C;
W JC950 T; O: JC-1050 T
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Table 2 Pore structure and carbon crystalline structure of coal chars

BET surface area
Sample

Micropore area Interplanar distance

A/ (m*-g™") A/ (m*-g™") dyy,/ nm

HLH 67.8 42.2 0.4105
SM 12.9 2.1 0.400 3
JC 5.5 - 0.3851
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Figure 3 Variation of BET surface area and micropore area of multi-circulated char samples

(a): BET surface area; (b) : micropore area
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Figure 4 Variation of d,, values of
multi-circulated coal chars
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