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AT & Table 1. Compositions of coal used in production of bio-briquette (%){dry basis).
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O AR E Coal sample Ash Vﬂ?;?l:ie ch;Ir):)Zdn Sulfur
}jE H:Il EI:IH drﬁ"] 5@_ Caombustible Incombustible Total
Chend 11¥ 0.40 0.11 0.51
% 75§ 7F {’% 7:;(: enau raw coa Y 23.0 8.7 66.5
% M L Chendu raw coal 2 292 15.9 54.9 2.03 0.67 2.7¢
TN B Chendu raw coal 3* 286 11,9 595 2.64 0.31 2.95
Bt K i ﬂ::, Chongqing raw coal 1% 29.8 127 575 2.47 026 2.73
n ;; ) Z; i Chonsaing refined coall60 197 643 L1 0.11 1.22
> by
2
a2 T W Chongging raw coal 3% 38.6  20.9 40.5 2.16 0.37 2.53
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Table 2. Emission of the air pollutants from biomass combustion and basic analysis of
biomass (dry basis).

Biomass Emission Combustible Ash  Volatile Fixed
{mg/kg-biomass) sulfur® matter carbon
HCl SO, %
Sorghum wine sake lees 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 (¢.030 12.5 79.9 7.6
Sorghum stalk 799 789 (0.039 4.2 82.6 13.2
Wilds grass 35 52 (.003 21.7 67.7 10.6

3 Combustible S was defined as sulfur emitted from biomass combustion.
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Table 3 [T —EfHE® 2 Z 80 /351 & Table 3. Results of the research for biomass

RAQEMEEROFAEHKEIZ LN output in Chongging.
&, NAFYAD 5%IZEA/N A # __Biomass Output (10° t)
TSy MIECEDNAEEL TS, ‘ljgﬁest”?w fg~f§
. . a aw 0-~1.
EELHEHNAET U ry biE 300 oo o 2334
Th/BIIBRUVORSEROBRE & Weeds ~3.2
LTi+aHEEZ NS, Maize stalk and straw 2.5~2.7
Wastes of other plants ~5.4
33UV oEeEER Woody dust ~0.3

Total outputs 16.4 ~18.0
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Table 4. Lignin content of the biomasses (%) (dry basis).

Biomass Wheat straw Sorghum stalk Maize stalk  Sorghum wine  Rice straw
sake lees
Lignin content 333 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. 4. Relationship between the breaking strength of
bio-briquette and the lignin content of biomass.
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Fig. 5. Relationship between breaking strength of
bio-briquette and mixed biomasses.
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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 SO, Dust S% Dust HCI SO,
Chendu raw coal 1¥ 0.05 801 0.69 0.40
B.B% (coal +sawdust) 0.04 1.02 0.31 0.05 55 30 83
""" Chengdu raw coal 2% 0.20 40.62 2.37  2.03 e
B.BY (coal +sawdust)  0.10 416 0.90 021 62 35 85
""" Chengdu raw coal 3 0.15 52.83 2.82 2.64
__..B.BY (coal +sawdust)  0.06  6.65 102 033 .. 64 . 49 82 .
Chongging raw coal 19 0.39 49.49 2.25 2.47
_..B.BY (coal +sawdust)  0.11 548 079 027 ... 65 .. 61 .. 84
Chonggqing refined coal 2¥ 0.12° 2220 8.93 1.11
B.B®' (coal +sawdust) 0.12 2.06 2.18 0.10 76 54 87
B.B® (coal+rice bran) 0.28 193  1.60 0.10 82 26 88
B.BY (coal+maize stalk) 0.30 2.67  1.59 0.13 82 31 83
B.B® (coal+tofu dregs) 0.14 2.99 1.51 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):)(Ca/S=2.0)
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Table 6. Emission of water-soluble ion in aerosol from coal and bio-briquette combustion
(unit: neq/g-coal).

Sample F CI'NO; SO, H®' Na* NH,® K'Mg® Ca”* AY AY* BY
Chengdu raw coal 1 7 11 7 825 110 105 459 37 36 147 851 892 1.05
B.B” (coal +sawdust) 3 46 24 370 63 113 57 14 102 196 440 545 1.16
Chengdu raw coal 2 16 14 14 5,184 3,706 9 1,027 26 55 192 5,229 5,014 0.96
B.B” (coal +sawdust) 9 87 41 1,446 507 109 968 195 98 201 1,575 2,080 1.14
Chengdu raw coal3 17 56 23 8,676 6,503 126 968 57 60 1,027 8,773 8,740 1.00
B.B” (coal +sawdust) 2 75 31 3,204 1,143 96 979 119 621,174 3.310 3,572 1.08
Cheongqing raw coal 1 20 42 16 3,540 1,940 279 871 120 101 0 3,617 3,312 0.92
B.B” (coal +sawdust) 11 43 13 1,906 808 123 597 225 0 22 1,962 1,775 0.94
Chongqing refined coal 2 19 18 3 7,783 6,082 116 1,101 27 65 237 7,823 7,628 (.98
B.B” (coal +sawdust 5 318 61 1,793 2,302 247 167 432 101 349 3,177 3,498 1.10
B.B® (Coal+rice bran) 6 646 79 1,079 557 361 8531274 84 701 1,810 1,829 1.02
B.B" (Coal+maize 5 348 105 1,223 1,076 264 199 498 11 298 2,078 2,346 1.13

stalk)
B.B" (Coal+tofu dregs) 4 513 69 1,707 1,013 223 3010 310 143 294 2,292 2,283 1.00

Chongqing raw coal 3 222 1061,170 12,191 9,795 612 2,140 75 54 1,291 13,690 13,967 1.02

D B=A LA L7, PBio-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),)(Ca/5=2.0).
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