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Experimental study on gas generation process in abandoned sludge yard

LI Lei', WANG Pei', XU Fei', ZHANG Chunlei’
(1. School of Earth Science and Engineering, Hohai University, Nanjing 210098, China ;
2. College of Environment, Hohai University, Narnjing 210098, China)

Abstract; Using the restoration project of an abandoned sludge yard as an example, the gas generation process of
sludge was investigated through laboratory experiments. A dynamic model of gas generation from sludge was built
based on the experiments and correction of the gas generation rate constant based on temperature, which can reflect
the actual situation. The gas generation quantity and rate were forecasted using the dynamic model. The results show
that the process of gas generation takes as long as 50 years, while the total gas generation quantity and maximum
annual gas generation quantity are low. The gas-exhausting system should be included in the design of the cover

system, but the concentrated disposal does not need to be considered.
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Table 1 Basic characteristics of sludge

R K/ HHl/ BT/ o w(Cr)/ w(Cu)/ w(Ni)/ w(Pb)/  w(Zn)/ w(Cd)/
% % (g+em™) (mg - kg™) (mg-keg') (mg-kg™) (mg-keg™') (mg-kg"') (mg-kg")

1 567. 4 72.2 1.053 7.80 84.0 139.6 36.8 4.8 1444.7 1.8

2 643. 4 71.5 1. 046 7.70 117.7 66.2 — 9.3 431.3 1.1
1-1 1940. 8 63.9 1.031 8.55 111.4 305. 8 56.7 43.2 1734.7 6.2
1-2 1090. 5 52.1 1.038 8.65 103.2 177.2 102. 1 38.5 945.7 2.7
1-3 910. 1 54.2 1.035 8.53 99.7 135.0 56.6 19.5 646. 2 1.7
2-1 1104. 8 61.6 1.035 8.77 115.7 351.0 119.5 87.4 1086. 0 1.5
22 2122.2 33.8 1.032 8.88 63.0 193.3 118.9 26. 4 1066. 2 2.2
2-3 1487.3 59.3 1. 061 8. 81 98.2 72.3 75. 4 18.1 780. 7 0.5
3-1 1165.8 66.5 1.058 8.09 69.9 146. 6 45.6 16.9 1348.0 2.4
32 1076.5 56.0 1.039 8.61 76.1 136.5 90. 6 10.6 892.5 2.5
3-3 11821 57.6 1.029 8.67 47.4 50.3 55.6 18.5 219.5 2.0

4 910. 1 60. 1 1. 088 8. 88 144.5 175.8 109. 8 15.1 846. 6 2.2




551 A OEE GRS AR 67

R 1T AT LU Y 3 BT U8 8 K AT i TR S e, 32 0 S KRR TR Z 2B e R
WHCARTESE B ARERE . S 00 15 TR AA DL & BB, HoA B i 7= I e, e B 9 Je A MLRAR T8
fify59¢, LR TS YA ML S B TIRETS A MU & B RIS B RIS e C 4™ A8 T e OF BLREE 78
ARARAHE I, A e A
2.3 REHERNE

=5 R BT TR A 1 PR,

KA SRR

1 FRFRIRERE
Fig. 1 Experimental system of gas generation from sludge
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Fig. 2 Experimental result of gas generation from sludge
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Table 2 Dynamic model of gas generation from sludge

ErRes it v R? ErRes PR R?
1 G=6. 12x(1-¢ 0617 0.8712 2-2 G=1.65x(1-¢ % 0332) 0. 8842
2 G=5.02x(1-¢ 07660 0.9015 2-3 G=1.94x(1-¢ %0200 0.9316
1-1 G=1.53x(1-e >0 0.8824 3-1 G=1.50x(1-e 0020 0.9017
1-2 G=2.06%(1-e 012 0.8917 3-2 G=1.81x(1- 00415 0.9112
1-3 G=2.32x(1—e 001281 0.8817 3-3 G=2.06x(1—-e0-0385) 0.8562
2-1 G=1.09x( 1—e 00154 0.8015 4 G=1.71x(1-e 0082 0.9134
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Fig. 4 Forecast of gas generation process
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