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Fig. 1. Location of the sampling site for biomass.
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Fig. 2. Schematic diagram for combustion test.
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Table 2. Concentration and ion balance of water soluble ions in the extracted solution of biomass (Dry basis).

Biomass pH Na* NH, K' Mg* Ca* CI' NO; PO> SO* z* r BY
meq/1 (%)
Woody dust-1 700 005 006 042 003 010 012 001 000 002 066 014 65
Woody dust-2 664 007 000 024 008 029 022 000 001 014 068 037 30
Woody dust-3 670 004 000 025 004 012 014 000 000 006 045 020 38
Average® 675 005 002 030 005 017 016 000 000 008 060 024 44
Rice bran 600 003 052 211 018 O0I1 160 001 017 040 295 218 15
Maize stalk 666 028 147 732 127 057 825 049 064 138 1091 1076 1
Sorghum stalk 663 034 170 955 075 056 1296 013 061 164 1290 1534 -8
Rice straw 668 028 175 1342 165 034 1239 003 083 316 1744 1641 3
Weeds 594 046 198 843 088 037 593 003 194 326 1212 1116
Wheat straw 646 021 203 695 041 026 594 006 111 350 98 1061 -3
Ricebran® 720 009 031 220 003 010 232 004 020 020 272 276 -l

a) lon balance is calculated based on the equation of {(2" - V(X" + X)}x100(%).

b) Average value of three woody dusts.
¢) This sample was collected in Shenyang,.

Table 3. Water soluble chemical components of biomass (Dry basis, %).

Biomass Moisture Na N K Mg Ca Ci P S
Woody dust-1 7.90 0.004 0.003 0.053 0.001 0.006 0014 0.000 0.001
Woody dust-2 14.70 0.005 0.000 0033 0003 0020 0.027 0.000 0.007
Woody dust-3 6.64 0.004 0.005 0043 0002 0019 0010 0000 0.003
Woody dust ave. 9.70 0.004 0.003 0.043 0.002 0.015 0.017 0.000 0.004
Rice bran 9.10 0.002 0.025 0272  0.007 0.007 0.188 0006 0.022
Maize stalk 8.95 0.022 0.094 1.154 0050 0.038 0964 0.02t 0072
Sorghum stalk 7.86 0.025 0.082 1213 0029 0036 1.416 0020 0.086
Rice straw 8.43 0.021 0.089 1.714 0065 0.022 1.112  0.027 0171
Weeds 8.78 0.034 0.097 1.081 0.035 0.024 0692 0042 0.184
Wheat straw 9.12 0.016 0.099 0863 0016 0.017 0697 0037 0.185
Rice bran ¥ 6.60 0.006 0.015 0289 0001 0.006 0090 0.008 0011

a) This sample was collected in Shenyang.
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Table 4. Emission of the air pollutants from biomass combustion (Dry basis).

Biomass HF(mg/kg) HCl(mg/kg) SO,(mg/kg)  Combustible S(%)”
Woody dust-1 0 16 175 0.009
Woody dust-2 0 103 64 0.003
Woody dust-3 0 112 102 0.005
Woody dust av. 0 80 114 0.006
Rice bran 2 534 181 0.009
Rice straw 4 912 220 0.011
Wheat straw 9 406 386 0.019
Weeds 16 566 485 0.024
Maize stalk 21 203 599 0.030
Sorghum stalk 43 799 789 0.039
Rice bran ¥ 5 35 52 0.003

a) Combustible S were defined as sulfur emitted from biomass combustion.
b) This sample was collected in Shenyang.
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Table 5. Percentage of ash and incombustible sulfur to dry biomass after combustion.

Biomass Woody Woody Woody Woody Rice Sorghum Rice  Weeds Maize Wheat Rice bran®
dust-1 dust-2 dust-3 dust ave. bran stalk straw stalk straw

Ash(%) 34 17 1.7 23 154 13.1 17.0 168 2.5 82 90
S (%)? 0.004 0.005 0.005 0.005 0.029 0.141 0.158 0.155 0169 0214 0012
S(%)y? 0.001 0.007 0.003 0.004 0.022 0.086 0171 0.184 0072 0.185 0011

a) This sample was collected in Shenyang.
b) This value is water soluble and incombustible sulfur content to dry biomass after combustion.
c) This value is water soluble sulfur content to dry biomass before combustion.
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Table 6. Emission of the air pollutants from raw coal and bio-briquette combustion (Dry basis).

Sample HF(mg/kg) HClmgkeg) SO(gkg)  S(%) Esr (%)”
Chongqing Raw coal 92 183 433 2.18

B.BY 0 152 5.1 0.26 82

Refined coal 22 149 220 111

B.B? 0 47 09 0.04 94
Shengyang Raw coal 31 131 9.1 0.46

B.B? 0 46 09 0.05 85

a) E:% represents the sulfur-fixation efficiency calculated from sulfur emission difference between raw
coal and bio-briquette

b) This bio-briquette was produced by the addition of sulfur-fixation agent (molar ratio Ca/S=1.5) to the
mixture of 75%- raw coal and 25% -woody dust-2.

¢) This bio-briquette was produced by the addition of sulfur-fixation agent (molar ratio Ca/S=2.0) to the
mixture of 75%-refined coal and 25%- bagasse.

d) This bio-briquette was produced by the addition of sulfur-fixation agent (molar ratio Ca/$=2.0) to the
mixture of 75%- raw coal and 25%- rice bamn.

Table 7. Percentage of ash and residual sulfur after combustion of raw coal and bio-briquette (Dry basis).

Sample | Raw B.B” D.AY |Refined B.B® D.A" |Raw B.B® DAY
coal coal coal

Ash (%) | 364 297 25 16.0 15.0 34 145 128 29

S (%)” 0.14 1.13 0.08 0.78 027 022

a) D.A. represents the reduction efficiency of residual ash after combustion of bio-briquette as compared
with raw coal.

b~d) These meanings are given in Table 6.
¢) This value is water soluble sulfur content in residual ash after combustion to dry raw coal or bio-

briquette .
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