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Determination of Calorific Value in Sludge by
Oxygen Bomb Automatic Calorimeter

ZHOU Lei,ZHU Xiaofeng, SHEN Guoxin
(China Coal Zhejiang Testing Technology Co. ,Litd. s Hangzhou,Zhejiang 310000 ,China)

Abstract In this study, the detection method of calorific value in sludge was established using oxygen
bomb automatic calorimeter based on the optimized experimental factors which included drying
temperature,drying time, sample weighing amount and combustion supporting material adding amount of
sludge samples. Moreover, the difficulty of low calorific value in sludge sample was also solved. The study
shows that accurate and stable results are acquired when the ground sludge sample was fully burned in an
oxygen bomb filled with 3.0 MPa oxygen after the drying process of wet sludge. Furthermore, for the
detection of the calorific value in sludge samples lower than 7.0 M]/kg, the accurate results could be
obtained with the addition of 0. 2 g benzoic acid reference material for the assist of combustion.
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Table 1 Relationship between drying

temperature and time

L/ C 40 105 150 200 300
Wno1 T4k jE] /h 6 3 2.5 2 1
Wn02 F 4k}l /b 10 6 4 3 2
Wn03 4L /h 8 5 3.5 2.5 2
Wn04 F 1k E] /b 9 6 4 3 2
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Figure 1 Relationship between sludge grinding time

and content of material on screen.
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Table 2 Effect of sample weight on calorific

value in sludge(n=7) /(MJ - kg™')

FriE /g i H Wno5 Wno6 Wno7 Wno8
7.171  12.141  18.011

7.085  12.287  17.819

7.038  12.430  17.931
2 A 7.005 12.650  17.783
7.035  12.669 18.112

0-2 6.868  12.065 17.684
6.957  12.015 17.854

P 7.023  12.322  17.885

W 22 0.303 0.654  0.428

RSDV 1.4 2.2 0. 81
7.125  12.152  18.052
7.416  12.158  18.142

7.103  12.122  17.839

e 7.138 12.183  18.271
7.0301  12.170  18.153
09 7.095  12.199  17.932
7.099  12.224  18.209

i 7.182  12.173  18.085

W22 0.331 0.102  0.432

RSDV 1.8 0.27 0.85
5.403 7.131  12.268  18.098
5.246 7.095  12.285 18.013
5.320 7.069  12.296  18.254

52 {5 5.378 7.138  12.318  18.225
5.343 7.091  12.348  18.042

10 5. 260 7.098  12.319  18.389
5.125 7.078  12.311  18.325
{4 5.296 7.100  12.306  18.192

W2 0.278 0. 069 0.080  0.376

RSDV 1.8 0. 36 0.21 0.79
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Figure 2 Relationship between sludge drying

temperature and calorific value in sludge.
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Table 3 Results of calorific value in sludge after adding benzoic acid /(MJ - kg™')
5 1 2 3 4 5 6 7 Py RSDV
Wno05 5.497 5.552 5.594 5.572 5. 439 5.469 5. 607 5.533 1.2
Wn06 7.023 7.133 7.016 7.039 7.055 7.098 7.056 7.060 0.59
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Table 4 Calorific value test results of different contents of combustion supporting materials /(MJ - kg™')
] 1 2 3 4 5 6 7 of RSDD
Wi o0.1¢
Wit 0.2 g 1. 124 1. 104 1. 001 1.012 1. 124 1. 009 1. 054 1. 061 5.2
W& 0.3 g 1.123 1.024 1.122 1. 058 1.125 1. 135 1.014 1. 086
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Table 5 Recovery test data

Famms W] R R b R
Wno6 7 067. 34 2 524. 86 9 170. 14 95.6
Wn07 12 126.74 2 596. 31 14 649.42 99. 5
Wn08 18 161. 07 2 630.72 21 228. 42 102
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