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Laboratory study on methane adsorption of biochar-modified soil
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Abstract: Bio—cover is a novel MSW landfill cover. Compared to the conventional compacted clay cover, it exhibits a higher
methane oxidization capacity to mitigate methane emissions from landfill. Use of biochar in the bio—cover can enhance
methane oxidization and adsorption capacity because of its high specific surface area. To better understand the effects of
biochar on the methane adsorption capacity, a series of batch adsorption tests on a biochar-modified soil are conducted under
different initial methane concentrations and biochar contents. The test results show that the methane absorption capacity
increases with the increasing biochar content. Compared to the untreated soil, an addition of 20% biochar (weight of dry soil)
can increase around 10 times the maximum amount of methane adsorption. It is postulated that the highly porous structure of

biochar is the principal factor that enhances the methane adsorption capacity. Furthermore, the pseudo—second order kinetics

and the Langmuir isotherm models can be used to evaluate the adsorption process of the biochar-modified soil.

Key words: silt; biochar; methane; adsorption; batch test

it

0 3l

S T AR A B 62, R
FEIB KT RS2 - 1 MBS T s . BT 36
EIRIE, BT A&DIBWAIbE, B
JRIE R 2R R G (CHY BEUL, MR
. H AT 0 2 A T 26 2 2 DA A,
B LR N A B R R R R B A
F 2 A5 AR T 2 O 4 BORLIR 7%, Yaghoubi®™, )
Te TS5 0 0 LA W T LA SR B T 2 2 A P
GBS Ao 5T, T AR e SR TL I
GERIRIRC R L TR, LA AR SRR . DR

YR AT 7 A o3 mI I e S5 I PR P AN R 4
P S o 2 HHGE IR RCR (B HxT R e I B A A
KA FEARRT D o

— B T AR B R 2 R [ 2 PR ML % 451
4 18 AR A AL A 1 ] 5 PRV PRI — 1k 6 156
o WP R A AEAE R B T, R A A
I TR B B BT W PR PR 1) v LR i

EE&WMB: PREmREARTNELERTHE (2017B00914)
YcFS HHE: 2016 - 11 -28
*EIfEH (E-mail: cf.chiu@gmail.com)



HF 1

L H, S5 AW ot ) R B B IR 7 117

(10118 VS o T AP i T T A i ) S TR
0T A A5 A A R SOV L ) R I B R, A
A% Sadasivam UL ERARLE k. R TR ELE
ESCAE W B J5 A R AR 5, - 42 1 IR B o <Ak 4 s
REP IR, HERE. Hh o Rt — MrdE
I, FEHRFEEBEATS, WG5S RE
i, HAE ST R, IXFE, R T E PRI E
TIALER, BRI AN FE )
o FRIXME—FE A R 32 o AR SO b 2 BRI A T AR
W eUPE AR AN [R) R e 0 46 R B2 T 1 R e TR e
FF454 Lagergren #E 255 )1 AR F Langmuir 2575
W B ABE 20 S0of MR B 425 SR AT o B A AT o

1 B IR 36
1.1 RIEAHR

B ARG AT R ki Al 2k, iz R T
bRt 3R 5 BT AR R LhOK RS R AT N JEORHE
500°CHMETM R, MRifRaAmthd (B D KE, kg
KT 0.075 mm WP BT 90%. AVIR IR
AN 118 m*g ', M FIE + 7~30 m*g ' fLLEE
MR TN R KRERFF R 244,
HEBLEMATRENGE, X RKRERFEDIREED
HAABK R = RN, A 5k 1%
TR 1:20, 1:10 A1 105 20 B 5%%,
10%5 F1 20% R etE+ . 14 H TH 15 20%K %
PE BRI ERARAR, ISIDAEY R JE 3N T ot
Ve, EENED T HE K TEESHIT gk
*,

100 |

§ 80

R

Sl

[

2ol

S R,

B U 2005kt

< —— HYIR
0 L L .
10 1 0.1 0.01 0.001 0.0001

Bi4e/mm
1 R REIRR S Th L

Fig. 1 Grain-size distribution curves of test materials
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Table 1 Basic physical indices of silt and biochar-modified silt
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Fig. 6 Curves of methane adsorption isotherm of biochar and

biochar-modified silt
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Table 2 Parameters of pseudo—second order kinetics model
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Table 3 Parameters of Langmuir isotherm model
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