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Evaluation the methane oxidation capacity of composite ceramsite SH ENG Meiling', ZHAN G Xiangf eng', DON G
Shikui', WANG Feng', LU Wenjing?, WAN G Hongtao®. (1. State Key Laboratory of Water Enwironment Simu-
lation, Beijing N ormal University, Beijing 100875;2. Departmentof Environmental Science and E ngineering, Ts
inghua University, Beijing 100084 )

Abstract: A novel composite matrix of methane oxidation was produced with ceramsite as carriers under favora
ble condition of methane, oxygen and nutrients. T he Ls(4”) orthogonal experiments w ere designed considering mois
ture, porosity, carborr nitrogen ratio and NO3 concentration as the impact factors and maximal methane oxidation rate
(Vmay) of composite ceramsite as the response function. Based on Variance Analysis ( F ratio) of orthogonal expert
ments, Analytic Hierarchy Process (AHP) method was used to assign weights for four different impact factors and
establish the scoring mechanism. The statistical analysis results showed the scores was linear correlated with V. ( R?
= 0. 885) in different factors and levels of orthogonal experiments. The optimum conditions for ceramsite composition
were obtained as follow: carborr nitrogen ratio of 1: 1, ratio of water content to maximum w ater retention capacity
was 50% ; porosity of 30% and KN Osconcentration of 0. 61 g/ L. Evaluation results show ed the composite ceramsite
prepared under these optimum conditions had the highest score of 99. 043 (100 scores as the perfect matrix), its
methane oxidation capacity was 2. 845 6 Hmol/ (g* h).

Keywords: met hane oxidation; composite ceramsite; orthogonal experiment; analytic hierarchy process; hold

ing capacity; carborm nitrogen ratio; porosity; NO3 concentration
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Table 1 The orthogonal experiments of ceramsite
methane oxidat ion s
/ % /% NO3 /(g* L~ 1) [11.121:
1 101 100 10 0.15
2 101 75 20 0.31 V= Ve X § (1
3 11 50 30 0.61 S+ K
4 o1 25 40 1.23 -V ,Umol/(g'h);s
5 501 100 20 0.61
6 CH 75 10 1.23 » Hmol/ L; Ks , Hmol/ L
7 501 50 40 0.15 ( 1)
8 501 25 30 0.31 . .
9 15: 1 100 30 1.23 0r]g1n7. O Vmax K S Vmax
10 150 1 75 40 0.61 ( 2), SPSS
11 150 1 50 10 0.31 "
12 15: 1 25 20 0.15
13 300 1 100 40 0.31 1.4 iTH-HRE Mg
14 300 1 75 30 0.15
15 300 1 50 20 1.23 ’
16 300 1 25 10 0. 61
1.3 X ik HRELE el . 16
30 DC (anﬂx) .
R ki(i=123 4, ;=12
2
Table 2 The results of orthogonal experiments
1 2 3 4 5 6 7 8
Viax/ (Bmol® g= 1« h-1) 0.960 5 0.893 1 2.845 6 0.456 1 0.964 3 0.2652 2.8581 0.751 4
9 10 11 12 13 14 15 16
Vima/ (Mmols g= '« h™ 1) 0.249 4 0.186 5 1.667 8 0.290 5 0.1584 0.2724 0.108 8 0.094 0
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Table 3 The result of valiance analysis of
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F Sig.
3 3.433 5. 809 0. 091
3 6.038 10.217 0. 044
3 0. 494 0.836 0.557
NO3 3 1. 687 2.854 0. 206
3 0. 591 1. 000
F Sig.
3
Sig. , Sig. 0.05,
95%
Sig. 0.1, 90% ,
, NOs
> > NOs >
2.2 RRF A MNEE HIEH
1.4
V max
K(ki’):
1.000 0.312 0.725 1.000
1.000 0.216 0.548 0.792
1.000 1.000 1.000 0.934
1.000 0.213 0.888 0.246
0.949 0.312 0.548 0.934
0.949 0.216 0.725 0.246
0.949 1.000 0.888 1.000
K- 0.949 0.213 1.000 0.792
0.464 0.312 1.000 0.246
0.464 0.216 0.888 0.934
0.464 1.000 0.725 0.792
0.464 0.213 0.548 1.000
0.123 0.312 0.888 0.792
0.123 0.216 1.000 1.000
0.123 1.000 0.548 0.246
L 0.123 0.213 0.725 0.934 |
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Table 4 The evaluation result of 16 different experiments
1 2 3 4 5 6 7 8
63.133 54.394 99.043 47.740 59.938 45.716 98.033 54. 625
9 10 11 12 13 14 15 16
37.584 42.109 80. 073 41.492 35.006 33.506 61.389 31.245
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Fig. 2 The linear fitting between experimental
results (V) and evaluation scores
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