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Abstract: Oxygen ( O,) content is a key factor for methane oxidation in landfill cover layer. In this study a breathing landfill biocover technique was
proposed. A passive air venting system based on aerothermodynamics was constructed as the key component of the breathing biocover system and its air/
0, supply efficiency was optimized. The result showed that the air velocity in venting pipe has a linear relationship with the temperature discrepancy ( V =
0.0281AT -0.5258) . The air velocity in the venting pipe can be further improved by increasing the length of the vertical venting pipe and diameter of
horizontal inlet pipes. The highest velocity (2.0 me*s™') was achieved at the temperature discrepancy of 35 °C and with a 2.5 m vertical venting pipe.
When the passive air venting system was introduced into a simulated landfill cover reactor it significantly improved the level and distribution of O, in 40
cm cover layers as the data showed that the average O, content in every layer kept more than 20%  while that was 15.7% in the control trail. The study
proved that this novel breathing biocover can be applied as an effective way for greenhouse gas emission control in landfill by enhancing biodegradation of
methane in landfill gas.
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1 Introducti
(Introduction) CH, ( Nickolas et al. 2007) .

(CH,) (CO,) (LFG)

: (863) ( No. 2007 AA06Z350) ; ( No. 2006 BAC06BO0S) ;
( No.201003106)
Supported by the National High Technology Research and Development Program of China ( No.2007AA06Z350) the National Key Technology R&D
Program ( No. 2006 BACO6B05) and the China Postdoctoral Science Foundation Funded Project ( No. 201003106)

(1985—) E-mail: mouzishen@ gmail. com; * ( ) E-mail: luwenjing@ tsinghua. edu. cn

Biography: MOU Zishen( 1985—) male E-mail: mouzishen@ gmail. com; * Corresponding author E-mail: luwenjing@ tsinghua. edu. cn



2494 31
LFG
LFG
55% ~75%
( 2007; 2006) . ( A 20
CH, cm)
LFG ;
( 2006) . 63 mm. 0.5m
20 PVC
CH, CH,
N ( Whalen et al. 1990; St A St B
Pascal et al. 1996; Andrea et al. 1997) . Tﬁi‘uﬁﬁ%ﬁn,ﬂ - AI—FE—%?fE
LFG OESmBEHAR % UEEERER ]
CH, 91. 1% :
( Barlaz et al. 2004) .
CH,
Y CH4
( Alex et al. 2003; Gebert ’ Eﬁj}’ﬁ
. - ’
et al. 2006; Ingvar et al. 2000) . 0, *ﬁﬁg L ——
CH4 02 W
=% TR pE
CH, 20 ~30 cm \%
FRE®
CH, ( Berger I
et al. 2005) . 1
CI_I4 ( Kammann et al. Fig.1 Set-up of simulated oxygen selffilling biocover and
2001' Suman et al. 2006) ) traditional biocover
2.2
( 7:3)
2 cm.
0, CH, 259% -~
27% 40% ~43% .
2 ( Materials and methods) 2.3
2.3.1
2.1 A
1 .AB (8.020.5) C
40 cm. A 20 ~ 60 °C A
B 12 ~52 C
40 cm
4 cm A 30 min
50 mm. 1.2 m A
1 m



I: 2495

11
2.3.2 ( 0.1 mes™").
(0, €O, ) (0, CO,) SP2100 ( )
A.B . "H, 30 mLemin " ';
A TDX 120 °C; TCD
(50.0+0.1)C 160 °C.
(15.0+0.5)C 35 C. A\B
4 10 mm 3 ( Results and discussion)
1 ~4 3.1
5.15.25 35 cm.
1 mL 0, Co,
20 d.
2.3.3 A LA
3 . 3
. . 20 C
15~20 C A 0.04 mes™'
25 ~55 C. 52 C
2.1 0.93 mes™'
A 1.0 60 °C
m 1.5.2.0 2.5 m
1.0 -

1.0 m L /
. 08 -
2 DN75 ~50( 75 mm 50 T /
06 |-

mm) E
4 DN63( 1;3;04 .
63 mm) -
4 2 90° 2
180°( A 0///
10 20 30 40 50
) : % /C
3 A
Fig. 3 Relationship between air velocity and temperature
discrepancy in column A
3 20 C
(1).
b s . e i o s s = 0.0281AT - 0.5258 R®=0.999 (1)
ig. ructure of inlet pipes in the optimization of oxygen self- o
filling technology v ( mes ) AT
(C)
2.4 (1) (AT)
PTI00  ( A

0.1 %) XMT122 .
0.1 ) KA22 ( )



2496 31
3.2
2 (2). 20 d A.B
g =0.55 =0.125xD (2) CH,
q A (m*s™') S 4 0,
(m>) D CO,
(m).
Co,
20%
20 -
S ol Y
14% -
| | | | | | | | | 1 1 | | | | |
0 5 10 15 20 0 10 15 20
Fief i) /d AR /d
el e el d —o—Bl  ——B3
7% [ el 7% [ ToTB2 TvTBA
6% DE 6% [
w o W fm
4{5 4% |- 4{5 4% |-
S el S
|- |-
19 [ 1% |-
oL o L1 L L 1
0 5 10 s 20 0 10 Is 20
Wik /d W) /d
4 AB 0, CO,
Fig.4 Variation of O, and CO, contents in different layers of column A and B
A 0,
A 20% B 0,
B
Co, 0, 15% 20% B4
B 0, 0, 15.7%
Co, A4 0, 20.3%
54d Al 0, 20. 6% . €O,
A Co,
1% B Co,
A . B4
42 4b 0, B Co, 6.2%.
4c  4d Co, A4 CO, 0.6%.



11 I: 2497
0,
5
3.3
22 Ca b
20 v 08~ O/<>
18 —0—10m —&—20m / - /37
1.6: —o—15m —v—2.5m 0.7 /
oAl / = |
£ 12 - / o g 06 /
B oF / 2 os-
! - A ! /D
06~ 0 04 S —a— AR D(1809)
04 © —H B —o— AR I:](QOO) —v— 34 RN
02 © 03 o 4ikA
o1 . l . l . l . l ) I T HN N T SO NN N NN S N
15 20 25 30 35 10 15 20 25 30 35
" /C HE/C
5 (a. i b. )

Fig.5 Variation of air velocity at different optimization modes ( a. different pipe lengthen; b. different pipe sectional area)
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