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Fig. 1. Experimental equipment for combustion test.
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Table 1. Compositions of coal used in production of bio-briquette (%)(dry basis).

Coal sample Ash Volatile Fixed Sulfur

matter carbon g,mpystible Incombustible Total
Chenduraw coal 1¥  23.0 87  66.5 0.40 0.11 0.51
Chendu raw coal 22 29.2 159 54.9 2.03 0.67 2.70
Chendu raw coal 32 286 11.9 59.5 2.64 0.31 2.95
Chongqing raw coal 17 29.8 12.7 57.5 2.47 026 2.73
Chonggqing refined coal 2 16.0 19.7 64.3 1.11 0.11 1.22
Chongging raw coal 3¥  38.6 20.9 405 2.16 0.37 2.53

2 Anthracite coal; ¥ Bituminite coal.
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Table 2. Emission of the air pollutants from biomass combustion and basic analysis
of biomass (dry basis). '

Biomass Emission (mg/kg- Combustible Ash  Volatile Fixed
biomass) sulfur® matter carbon
HC1 SO2 %
Sorghum wine sakelees 136 91 0.005 4.3 82.5 13.2
Baggass dregs 150 228 0.011 2.8 84.6 12.6
Tofu dregs 153 1208 0.060 4.4 83.1 12.5
Beer sake lees 354 1764 0.088 5.5 81.6 12.9
Sawdust 80 114 0.006 1.7 83.9 14.4
Rice straw 912 220 0.011 17.0 69.0 14.0
Wheat straw 406 386 0.019 8.2 85.9 5.9
Maize stalk 203 599 0.030 12.5 79.9 7.6
Sorghum stalk 799 789 0.039 4.2 82.6 13.2
Wilds grass 35 52 0.003 21.7 67.7 10.6

@ Combustible S was defined as sulfur emitted from biomass combustion.
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Table 3. Lignin content of the biomasses (%) (dry basis).

Biomass Wheat straw Sorghum stalk Maize stalk Sorghum wine Rice straw

sake lees
Lignin content 33.3 30.4 28.8 25.7 24.4
Biomass Sawdust Baggass dregs Wild grass Beer sake lees  Tofu dregs
Lignin content 22.4 21.7 21.0 15.7 12.1
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Fig. 3. Relationship between the breaking strength of
bio-briquette and the lignin content of biomass.
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Table 5. Emission of the air pollutants from coal and their bio-briquette combustion, and
reduction efficiency of pollutants by bio-briquetting (dry basis).

Emission (mg/g-coal) Combustible Reduction efficiency (%)

Sample HCI SO2 Dust S% Dust HCI  SO2
Chendu raw coal 1 0.05 801 0.69 0.40
_______ B.BY (coal +sawdust) 004 102 031 005 55 30 83
Chengdu raw coal 2% 0.20 4062 2.37 2.03
_______ B.BY (coal +sawdust) 010 416 0.90 021 62 35 85
Chengdu raw coal 3 0.15 52.83 2.82 2.64
_______ B.B? (coal +sawdust) 006 665 102 033 64 49 82
Chongging raw coal 1¥  0.39 4949 2.25 2.47
_______ B.B” (coal +sawdust) 011 548 079 027 65 61 84 _
Chongqing refined coal 2¥ 0.12 22.20 8.93 1.11
B.B? (coal +sawdust) 0.12 2.06 218 0.10 76 54 87
B.B? (coal+rice bran) 0.28 193 1.60 0.10 82 26 88
B.B? (coal+maize stalk) 0.30 2.67  1.59 0.13 82 31 83
B.BY (coal+tofu dregs) 0.14 299 151 0.15 83 50 82

° Anthracite coal; ® Bituminite coal, © Bio-briquettes (B. B.) were produced from 75 wt%
of raw coal and 25 wt% of biomass by the addition of sulfur-fixation agent
(Ca(OH)2)(Ca/S=2.0)
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