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Emission Characteristics of Pollutants in Sewage Sludge Gasification
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Water gas : C+H,O — CO+H,+ 131.5 kJ/mol 1)
Boudouard : C+CO, — 2CO + 172 kJ/mol 2

Water-gas shift : CO+ H,O — CO,+ H,-41 kJ/mol 3)

Methanation : C+2H, — CHs4 - 74.8 kJ/mol 4

Steam reforming : CHs+H,O — CO + 3H, +206 kJ/mol (5)
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Fig. 1. Schematic diagram of the fluidized gasification reactor.
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Table 1. Composition of product gas at different temperatures
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700C, 750, 800CelA 2=HsPE 7}23) ¥HEA] SO,
HCI, NH;, HsS, NO»,9] 2AS SAs3tk 1 A3 HCl
o] 1665~1913 ppm, SO>7} 203~343 ppm, H:S7} 994~
1005.2 ppm, NH;7} 11.6~20.2 ppm, NO»7} 196~199 ppm
o] 21=3lch

700°C (unit: %(v/v))  750C (unit: %(v/v))
1 min | 5min {10 min |15 min |30 min|60 min|90 min{120 min 1 min | 5min {10 min |15 min |30 min |60 min|90 min{120 min
Hy | 4.02 | 557 | 6.84 | 6.61 | 8.15 | 851 | 837 | 8.02 Hy | 3.16 | 479 | 7.57 | 12.13 | 9.76 | 11.21 | 10.07 | 10.54
CO |31.35(30.01|19.29 |19.17 | 23.87 | 25.22 | 24.13 | 24.24 CO | 1529 (2397|2047 |21.46 |24.19 |21.49 |22.76 | 24.18
CO, | 38.98 | 32.91 | 45.72 | 50.05 | 56.98 | 54.97 | 54.94 | 55.97 CO, |32.72 12592 | 46.40 | 51.06 | 57.59 | 53.67 | 54.42 | 56.46
CHs | 3.15 | 6.47 | 1246 |10.57 | 9.01 | 9.25 | 891 | 9.08 CHs | 41.8823.63|16.13 | 14.52 | 8.76 | 9.69 | 8.90 | 9.04
CoHg | 0.00 | 0.00 | 1.84 | 3.46 | 3.15 | 2.62 | 2.34 | 2.23 CoHg | 0.00 | 4.68 | 2.43 | 1.52 | 1.69 | 1.60 | 2.02 | 1.90
800C (unit: %(v/v))  900C (unit: %(v/v))
1 5 10 15 30 60 90 120 1 5 10 15 30 60 90 120
Hy |[15.80(16.69 | 11.88 | 12.15|18.95 | 21.51 | 23.47 | 21.28 Hy [29.79 |29.35|24.80 | 27.76 | 26.56 | 27.62 | 29.82 | 28.27
CO | 1795|3221 |26.74 | 28.46 | 29.14 | 29.89 | 30.05 | 30.15 CO |27.83|34.82 |34.40 | 33.85|33.39|29.75 | 32.86 | 34.24
CO, |45.18 [ 32.59 | 30.90 | 29.80 | 34.57 | 35.41 | 34.93 | 34.45 CO, [23.51(13.56|19.22|16.83 | 25.72 | 24.12 | 23.79 | 25.13
CHy [21.07 | 15.84 | 1449 | 15.19 | 13.21 | 11.91 | 12.31 | 12.72 CH, | 8.87 |[12.27 | 10.86 | 12.84 | 14.55 | 13.97 | 13.31 | 12.35
CoHg | 0.00 | 2.68 | 2.99 | 3.15 | 1.40 | 1.75 | 1.29 | 1.61 C,Hg | 0.00 | 0.00 | 0.71 | 0.72 | 0.78 | 0.89 | 1.38 | 1.51
T TR
] | ————
. L T == -E e | e §
K —is o - T
_-"‘,_..a—;i e - —- . -
1 - 13 - - o - a 4 L [ = 0 J
FiL S i
BT 4007
_ 1 :
I ——— S et
£ = e . 1 ra - —— ra— —
w5 - .- — .
= = - T
1 i _ Xl - - 1 L ole L3 4
T [

Fig. 2. Composition of product gas at different temperatures.

CHotetz 21| x| 30 43, 20081 49



380 BT -

ol

o] 97 - 5E

gl o 1

Table 2. Composition of product gas at stabilized conditions
(unit: %(v/v))

700C 750°C 800 900C
H» 8.3 10.4 213 28.1
CO 244 232 29.8 32.6
CO, 55.7 55.5 34.8 247
CH4 9.1 9.1 12.5 13.6
CyHs 2.6 1.8 1.51 1.1
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Table 3. Conc. of generated pollutants at different temperatures

(Unit: ppm)
HCI SO, H,S NH; NO,
700°C 1665.0 203.0 1005.2 11.6 198.6
750C 1875.5 329.0 994.0 17.4 196.0
800C 19133 343.0 999.6 20.2 199.0

ot = Table 4. Conc. of generated pollutants in combustion test
oD ] 3 [ ] po] 15 (Ullit: ppm)
_ ERE _ HCI S0, H)S NH; NO,
Fig. 3. Composition of product gas at stabilized conditions. 800C | 1619.281 | 1203.06 406 5.08 506.59
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Fig. 4. Conc. of generated pollutants at different temperatures.
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Fig. 6. Comparison of produced pollutants from different con-
ditions.
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Table 5. Composition of gaseous pollutants by lime mixing ratio

(Unit: ppm)
HCI SO, H.S NH; NO;
0% 1875.5 329 994 17.4 196
1% 1162.7 161 926.8 15.7 177
3% 693.9 103 9324 14.2 173
5% 581.4 77 928.2 14.2 174
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Fig. 7. Composition of gaseous pollutants by lime mixing
ratio(T : 750C).
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