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Evolution of Leachate Quantity and Quality in the Anaerobic-semiaerobic

Bioreactor Landfill

HAN Zhi-yong' , LIU Dan’, LI Qi-bin*, CHEN Xin’

(1. Biogas Institute of Ministry of Agriculture, Chengdu 610041, China; 2. Faculty of Geosciences and Environmental Engineering,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The Anaerobic-semiaerobic Bioreactor Landfill ( AN-SABL) has been devised combining an Anaerobic Bioreactor Landfill
(ANBL) with a Semi-aerobic Aged Refuse Biofilter (SAARB) for reducing the investment and the running expense. It was a novel
bioreactor landfill which could accelerate the stabilization of waste obviously. The evolution of leachate quantity and quality for the AN-
SABL was studied in order to provide a theoretical basis for the management and treatment of leachate. The results indicated that the
quantitative reduction of leachate in the AN-SABL was obvious and the highest reduction could reach by 771 g-kg™'. Moreover, the
quality of leachate varied in phases. The concentration of nitrate including nitrite and ammonium was influenced markedly by Eh and
pH. At the end of the experiment, the removal rates of COD for the AN-SABL2 and the AN-SABL3 reached by 98. 49% and 97. 98%
and the concentrations of COD were only 14. 5% and 21. 1% of that in leachate from the ANBLI respectively. Therefore, the organic
matter could be degraded completely with the AN-SABL. Besides, the AN-SABL could remove the nitrogen pollutant effectively as
well. The concentrations of ammonium in leachate from the AN-SABL2 and the AN-SABL3 decreased obviously from the maximum of
1452 mg-L™" and 1409 mg-L™" to 525 mg-L~" and 459 mg-L ™" respectively which only were 36. 5% and 31. 9% of that in leachate
from the ANBL1. For the SAARB unit, the TOC and TC ratio played a vital influence on the removal efficiency of the organic matter
and nitrogen pollutant. After the TOC and TC ratio declined to about 0.2, the removal rate of COD and TN for SAARB decreased from
over 95% and over 93% to 35.25% -69. 56% and 64.53% -77.45% respectively.

Key words : hybrid bioreactor landfill (HBL) ; anaerobic bioreactor landfill ( ANBL) ; semi-aerobic aged refuse biofilter (SAARB) ;
leachate ; water balance; water quality
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Table 1~ Physical and chemical characteristics of stuff
. GkE  aAGE)  KAEGE) DM IR 2% AR WA
/% /% /% /% /g kg ™! /g-kg™! /mg-kg ! /mg-kg ™!
B k3% 31. 84 13.74 54.42 11.08 72.84 5.380 22.40 1062
EXGERI 73.37 18.89 7.74 68. 82 389. 46 9. 856 44. 80 1954

1.3 LRkt
1.3.1 Zusm IRt

SLIRTEENWE T 14 ANBL B HELHAE S
HR BE T 2 > AN-SABL BEABLRE | AR 4 0l P41 1
AUISEEG AT 5 , RN R A [l 5 =X, 55 ANBL #5841

FEHATRT L5, BAR St 7 2 W3R 2. SE50 A 3l
J& ,SAARB A 7E IR (12 ~24°C) Fisfr2 A
Ja KRBT PRIRTEE , b5 R 4R AR 30°C 224
ANSZEGIIIA] , ANBL AEHUUE 476 %3 (8. 9 ~ 28.5°C)
TiBfT.

F2 MEMEREEERT

Table 2 Experimental design of recirculation frequency and volume

Hom PRACAVE W) 0 45 UL

DR S - AR 2 AR ) I 0 4 UL

ANBL1 5 AN-SABL2 & AN-SABL3 %
mIFEATR/d - ]! 3 3 1
[l /L 1.6 ~15.7 1.0~17.0 0.5~23.6
[ 2 5 [¥1] / min 10 ~90 ANBL 155,10 ~90; SAARB H.7¢.5
AR AL IE A
I )y £ 2 ANBL BT 1 /K #4326 SAARB BT Ak B S F: 0] 39 3k A

SAARB HICH SR YILE B

(2009-09-19 ~2009-10-09) [I#ENH, -NVEJE :149 ~995 mg-L~!

SAARB HITE M T AL LA FE B B

(2009-10-10 ~2010-04-07)

SAARB HLUCHE Al T2 17 B Bt
(2010-04-08 ~2011-12-21)

[FIVE COD ¢ :35 963 ~62 947 mg-

[Bl7# COD #¢J¥ .50 304 ~81 672 mg-
FIHENH, -NVRJE 1197 ~1 326 mg-L ™!

Bl COD #¢J¥E .4 292 ~78 400 mg-1.~!
FIHENH, -NVEJE ;1156 ~1 696 mg-L ™!

ANBL H50, F TR B HE REHEA ANBL Hi5C

SAARB HITYIMLR IR & B R ik, ki 1.0 L, 2K
JEII9 12 b B UEWCS A TG TS K IR S AR L4 (2:8) |
(4:6),(6:4),(8:2) A (10:0) B, HAETHEK

L-!
COD #J 445 mg-L~' /NH," -N #] 30 mg-L~'; B IE¥ COD
fF23327 ~71 712 mg-L~' 2Z[8] ,NH,; -N/+F 232 ~1 170
mg- L~ ZIA] WL SCHR[ 18 ]

L1 SAARB HLICHAR TSR HIEACH: iK1 ~2 L,

PR FEWIN 1 ~3 d, k7K COD 2430 000 ~ 50 000 mg-L~",
T SCHR[ 17 ]

SAARB SICSC IR 77 UGB AT, Bk & 2 L, #EK IR %
SR G AR AR, 2K COD #eE 4 F 987 ~ 56 640
mg-L "' Z[A],NH; -NA~TF 459 ~ 1259 mg-L -1 Z ]

1.3.2 BRI

SR sh)E A A R LLUS#AR 2000 ~ 2008 4F H
SP- YT A X DR AR A 0 s I i T3 3 S i A 4L
M. ABRBURIEB DR A T8 BUE A
F0.1~0.3 Z ], Hi & o KM, 2 2= U/
. BUUREN AR 3 FR.
1.3.3 W7k

SO W D A M0 R R W Ty vk L 3R 4
B,

HRE55K
2.1 BUEBOK A4

ANBLI 2. AN-SABI2 = Fl AN-SABI3 =
2009 4£9 A ~2010 4F 12 A B/K = A0 W3 5

FIi7w.
MFE 5 7], AN-SABL2 515 UE W 7= A & i

2

x3 ZHREMERE

Table 3 Experimental design of simulated rainfall

Hy 3R it/ mm LU RR it/ L
1 10.5 1.5
2 9.4 1.2
3 24.0 0.8
4 46.0 5
5 82.1 5
6 109. 0 10
7 176.4 10
8 194.2 8
9 90.3 8

10 47.7 4

11 14.8 2.3

12 5.4 0.9

K, 435 ANBLL 5 AN-SABL3 538 I ™ /4 fit
F) 1. 84 A5 A0 2. 21 4. BCTEZK AR R AL B B, 10l 8 3t
#0 3 d/WH) AN-SABL SEA I T B3 K A, wl 7=
EZHB IR
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Table 4  Experimental design of monitoring
ARUUEER 7 W A A Wi
A2 U (COD) 1~2 1K AR EREIIE (CI/T 3018. 12-1993)
SR (TC) / A HLER (TOC) 1~2JF 1K B be AL @ BLET SN I (HT/T 71-2001)
MEA(TN) 1~2 1% P B R VA il 22 A0 OB (GB 11894-1989)
HA(NH, -N) 1~2 1% FEM-h AR E 5 (CI/T 3018. 6-1993 ) 4N [GIRXF 4366 BE 115 (HJ 535-2009)
WAKERER A (NOS -N) 1~2 1k 43 IGEE T (GB 7493-87)
BB EE 2 (NO; -N) 1~2 1% AN (HI-T 346-2007)
BRI 1 R1IK PR
x5 AEEEFHKPE(BER/ TE) /g kg™
Table 5 Analysis of water balance in different kinds of landfills/g+kg ="'
T AR ANBLI & AN-SABI2 & AN-SABIL3 &
HSLADL 8 Y A 650 647 658
bii Y/ 6 s HAo#h e i 0 131 227
[ R A1 2k i 79 72 137
ik it 115 49 10
1k £t SAARB &% &t 0 531 634
HoAtbdtt e 154 185 161
IR PR & K & 399 120 24
WIS IF R & K& 668 223 -32
AR B OB IR A i 97 179 81

1) HAb b ST 1A% SAARB A (I8 A6 S2 B0 IR LK AR F SRK LK IR A I D AR IDUAE 5 A B8 DEIRE; U A2 2 0 4% SE B R AR

TR B TR A

FESEBRIBAT Y ANFEAE AR 70 1 A K o e
R Al DLZ RS, 2 R — 1 S AT B IE ik
B AN-SABL3 5 (1) 12 U8 Y I ook 2 B K, =ik 771
g-kg ™', 410l J& ANBL1 5 F1 AN-SABI2 519 9.76
RN 1. 28 5. XS24 AN-SABL3 5 [ JE 4 % 5
KAz R AR s i e 0 2 R A TR
(RHIIREE T, AT A RO B IR R A B AL T 2 KA
BRI AL HE 2 . (A2 A SC I R IO A8
FEU /N BB TR S L S PR B D | e S PRI
W PP A NSRS S K.

2z FJFiR , AN-SABL [t ANBL B K15 g
THIIREE 77, A BN Reinhart 2510 %6k 4= 49 52 i
A U ST T USRS 21 i B 25 05 U8 R HE AR R [l
TR ARSI [ A 438 0, 8 B o B 2 38 i 7Y
4. AHIC, 4278 AN-SABL (195 16 0] 4515 | Bk
%Mk SAARB HLOTZE & W 2 0B IR R, 15 i 5 %
MEGRLEINE S
2.2 FEIGYYI AT
2.2.1 EHRYIR

(1) ANBLs H12 U8 %) COD ¥k B

ANBLs [1) COD ¥ A= ka3 (& 2 .

ANBLs MR E it B Se 5 42 01 1 W i ) 4

O ANBLI1 OI:I ANBL2HJE A ANBL3MG

CODk i X 10Ymg-L™!

0 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 110 120
118
B2 ANBLs HZiEMRA) COD iRETLEHE

Fig. 2 Variation of COD concentration in leachate from ANBLs

TAREBTEL(0 ~6 J&) | SR B (7 ~10 J&) | BRAKKY
B(11 ~90 Jil) . WVt R WEB Be (91 ~ 105 Jil ) ik
B EL(105 LS.

TEWI IR PR HE B B, S AR RUEE TS R4 T
JRZN A A AL BN, R HE A HLYI B 43 i, 9T LA ANBLSs
) COD e i MIEIE A 923 317 ~35963 mg-L~', 4
6 ~7 JEJ5 P [T B8 73 704 ~ 81 672 mg-L™'
Z 18], B o A 1 3 U B

TEMLIT B, B SR AR, S i 1 2 252
M) , 5 By 352 88 i e B 2 i/, COD e Ji U I .

MEE 10 Ji I in , i ARRALRY B, T A 03 i
N T8 R FEVR 442, COD W AR fbifa 2% , pH {E 4
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FiTE 5.5 /247, T4 ANBL BUUH: O BRA4E AR, 1 oE A B B R, COD & JiE 43 ) B4 5E 7
COD Ve i 78k 22 S i 3. Jorb ANBLL 59 8105, 1177, 1714 mg-L™' /5. ZESEEIHIE], COD
CODWEHZ T E BN R, 4160700  AYEBRRTINIAE] T 90.41% . 98.49% , 97.98% .
mg-L ™' 2247, T ANBL2 BAJCHI ANBL3 HIG A £ Bk iy 4347 AT 41, 5 ANBL AH Ht, AN-SABL A &
T SAARB T, A ML BB, COD MR BEM HBK T SAARB, RILI AR ) A HLY) L BRiET1; A
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