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Study on Technological Characters of Anaerobic-Aerobic Bioreactor Landfill
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Research Center for Eco-Environmental Sciences; Chinese Academy of Sciences> Beijing 100085, China)

Abstract: A technology of anaerobic-aerobic landfill bioreactor aimed at reusing landfill site is studied and it”s based on landfill bioreactor
technology. A set of stimulating equipment is designed; and the technology characters are studied. In the anaerobic periods technological
conditions are controlled by the means of leachate recirculation. The main experimental results are: pH, Rl rises to 6.7 ~ 7.8 in 6 weeks, and
R2 is under 6.8 in 17 weeks; COD concentration of leachate; R1 declines to 10 617 mg/L in 13 weeks, while R2 rises to 60 000 mg/L in
Sweeks, and keeps stabilization in long time; the cumulating methane productions Rl reaches 44% in 8 weeks, while R2 almost cannot
produce methane. The stabilization can be evaluated by pH of leachate; COD and BODs;/COD decreasing ratio, and cumulating methane
production. They are main evidences to transform anaerobic period to aerobic period. In the aerobic periods odor and moisture are reduced by
the means of aeration. The main experimental resulis are: ammonia concentration reduces to 1.16 mg/m’ in 19 days, and the odor
concentration reduces to 19 in 23 days; the moisture of the wastes reduces to 26% in 14 days. The technological indexes to evaluate finishing
of this period can be determined by the ultimately purpose of exploited wastes. Numerical modeling has been researched with the use of
experimental data. The succession of microbes in the anaerobic-aerobic course is studied by RISA (ribosomal intergenic spacer analysis)
analysis. There are 4 preponderant groups in this course, and some facultative anaerobes play important roles in the transition of anaerobic
period to aerobic period.
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Fig.1 Flow chart of anaerobic-aerobic circular landfill
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Fig.2 Schematic diagram map of simulating equipment
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Fig.4  Variation of COD concentration in leachate
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Fig.5 Variation of NH3-N concentration in leachate
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Fig.8 Variation of ammonia and odor concentration
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Table 1  Leachate quality of solid waste

T H fihr I 5E (H
[ AH VS/ % 18.1
pH 8.3
- BODs/mg*L~! 180
COD/mg*L~! 725
H A /mgeL~! 35

3.3 WEACR

HERNRE 02 1 B A2 108 em (75 1 a BRI 37 3
20 em), LI A5 W UTRE 5 40 em, AT LL K
WEAE 37 % » AN VHBRJE 37 ] KR A2 519 . HORMRR H &5
BN Bz R R 42%

ML 1o, 9 R AR AR IR B
3.4 PRA-IFAAU I 1) AR AR AR AL

DRAA ISR AN R B BEB AR P RISA B CIEL 100 1]
DUt DRAIE ST AR I 45 45 550D TlAE ) ) S8 AH
XD s B A DRARR I AT 4% I W36 2, Tl )
ARG 2 . )™ W e e 22 16, RISA &5 47 4 45 W]
B, 2O 4 MEBERE BN IR S, )
KIGAR AT R T 5 IXAS 257 I %A — 26 P2 4% IR
AR IS BG4 58 3 M FEEAWE 3 5 E
St AR ], AR W] T — LU e v B R e AT I R AR
O it R Z SO PR N R A S ) KT S S R
IRAT W] REAELF S8 B B R 22 VR A
3.5 BIEWAEEAWM

KT L S8 X AR [ R AR B B DR
I, B VB IR T B s B R T VB TR AR
[ E J A7 A B 5 4 28 ORI 2 B B S . S5 oD
BOD~ NH,-N ¥ & 32 K Wi 61l 9k, pH AEL 5 s B ( &
2) Y I S AR I 2 20 h 5 BRI E] 32 mg/L,
W2 ] 3k 80% .



896 wooos B 284
s w8 I DAL U B A T2 7 e
02k 0315k (4L 25 DE R A B LG
it 2 By Bt 5 ¥ J > COD BOD~ NH, -N ¥ 5 259 K 11
8> e PP 2 U R R T TE 80% . PRAA- I 48 N 2%
Il PO O Wl
SE K-
[ 1] Wang Hao, Xing Kai> Anthony Adzomani. Bioreactor Landfill [J].
Geosci. Res. NE Asia, 2004, 7C1): 85~91.
[2] Pohland F G. Landfill bioreactors: Fundamentals and Practice [J].
Water Quality International, 1996, 9C10): 18 ~22.
[ 3] Reinhart, Debra R, McCreanor, et al. The bioreactor landfill: Tts
Status and Future [J]. Waste Management and Research, 2002, 20
(2): 172 ~ 186.
[ 4] Mostafa Warith. Bioreactor landfills: experimental and field results
10 FRGZMAREN L RISA ER [J]. Waste Management,2002,22(1): 7 ~17.
Fig. 10 RISA fingerprints of microbial communities [5]1 Phaneuf R J. Landfill Bioreactor Design and Operation: A New York
in different landfill periods State Regulatory Perspective [ A]. In: Landfill Bioreactor Design
and Operation [ CJ]. Washington: Seminar Publication, 1995.185 ~
F2 BRBRKREK 193.
Table 2 Variation of leachate quality [ 6] Pacey] G. Landfill Gas Enhancement Management [ A]. In :
A COoD BOD NH;-N o Landfill Bioreactor Design and Operation [ C]. Washington: Seminar
fmgrL=" mgel7h Jmgel”! ’ Publication, 1995.175 ~ 184.
WAL /K Jt 48 120 11132 304 5.88 [7] Pohland F G. Landfill Bioreactor: Historical Perspective
HH KA 3008 381 32 8.24 Fundamental Principle; and New Horizons [ A]. In: Landfill
B A</ 90 4 9 89 _ Bioreactor Design and Operation [ CJ. Washington: Seminar
DpH AR5 K A Publication, 1995.9 ~24.
L8] GBIT 14675, =/ ——M LI IIE ) = i B L 4%k
4 it

CO R B A7 58 € A6 0] L2y 5l R B 98
pH. COD ¥ & J2 BODs/COD 98 /0> 3 SIS 1 B0k
7R SRR AR A S T . 45 RV AL I A e i A A
Ay DRAEU T B2 R I 48 b, DR ALY BL &5 RS 1508
VAN EL 20k 45230 3ok [ P At

(WA BOBE A 9 d(90 h) Ja I K R L 3%,
X 14 dC140 b Ji e R A8CR 3% . 58 U S b B
T EARBREAN A b T R BB PRAR
TR 4 & T

OREM B2 A 4 MEHABRE, b ek TE

Lsl.

Lol RARTE s, xiZzis AR R AE DA BEERI M. Jb 5T 4k
F Tl L 2003303 ~ 304.

L10] KBl sl A TR AL R B OM ] R B K 24 R
#t52000.

[11] Zhou]J Z> Bruns M A, Tiedie ] M. DNA recovery from soils of
diverse composition[ J1. Appl. Environ. Microbial., 1996,62: 316
~322.

[12]  H5E. H RISA ¥ VRN R 7K 40 18 1 % 45 0 22 3 R Ak
LIL A 24K, 2004, 5(44): 676 ~ 678.

[13]  GB 14554-93, & 5Li5 Qe HE AR HEL S ]

L14]  FBMEHN, 8% b4 A2 7 I JECHTL 37 5 Joz 30 ok A e 2 75 1)
LI FRAEBERATSL, 2004, 5: 11 ~ 15.





