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Abstract

and inorganic matter. In this study, the operating parameters and removal efficiency for COD and ammonia nitro-

Landfill leachate is a high-strength wastewater that may contain high concentrations of organic

gen (NH, -N) were compared for two different treatment chains and operating parameters at the Liulitun landfill
leachate system during 2007 and 2010. In 2007, before improvement, the removal of COD and NH, -N in the
treatment chain of a mesophilic UASB + A/O + flocculation were 62% ~97% and 18% ~74% , respectively.
The process was changed by reducing the hydraulic retention time by 1/3, adjustment of A/O aeration method,
optimization of operating parameters such as pH and DO, and by replacing the flocculant used by MBR. Over a
period of 1 year, these changes resulted in a COD removal of 81% ~99% , and NH, -N removal of 99.5% . The
effluent content of NH,” -N was less than 10 mg/L. These results indicate that optimization of UASB + A/O +
MBR processes can have a profound effect on system performance allowing shorter treatment periods and easy
management while substantially reducing COD and NH, -N.

Key words leachate; COD; ammonia nitrogen; removal rate
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Fig. 1 Flow and process parameters of leachate treatment

design before and after reformation
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Table 1 COD and ammonia nitrogen of raw leachate before and after reformation (mg/L)
A
1 2 3 4 5 6 7 8 9 10 11 12

COD 2007 4 5920 6110 6 810 6 120 30 300 33 850 11 630 9 290 7 870 9 990 13 700 10 030

2010 4 8500 8 500 25200 20 750 30250 21400 9 575 5210 4 000 2 145 4215 9110

P 2007 4 3 035 2 880 3143 3292 2 530 2 436 1791 1133 1189 1554 2162 2793

A 2010 4 2 085 2 410 1913 2117 2 115 2139 1 688 2110 1812 1118 1581 2 043

1 2.2 BSAAIMER COD MERMHM
sof & A A/O T B 00 A/ SR A P 52
Zg: A oA BIG K PR R ERR I, BT S5 e
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o iy BE A7 1 TR 1/ SRS A (SND ) PR FH o ¥ Mk 48 2 B
20 W) iFS A/ 2 i A A 0 3 e 1 D B PR 1, S T) £ B
'g , K J5 3 HE 4R RE 0 A7 AR AR 22 031, 2 52 W 35 7K v i i
b2t s H}ﬁ A S B OCHE . TS B A BERY DO BT
0.4 mg/L, HiEATIGKT O Biga—HMT 1.5
B2 oK B B A UASB B2 2Bk COD 9 R0 # .

Fig.2  Effect of HRT on COD removal in UASB
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PLEAE D S A WVE T oAb o SR . BB T2
A BT T R AE SR A B A S ] UASB
PRAEH 7 AR ¥ R AR B A e L e AR £ 98
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B 07 2R S by 2 B COD 1Y 3 R 25 B, B0
Jo B SUOCR AR, B B IB W COD X R RS 4
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S B O7=C(01) FEAARE 1 B, 25 K iy
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Fig.4 COD and NH, -N removal
of flocculation and MBR
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Fig.5

Removal rate of COD and ammonia nitrogen

before and after reformation

2010 4E i 25 L B, ol J5 19 UASB-A/0-
MBR & T 2% COD (42 L BRFE N 94.3% ,
AW LB REERERFAE 99.5% VL b, HiZHAET
KK TR Ra e s K A9 COD 3 E 78 700 mg/L
DT, HEEKE 250 mg/L; A AFaELE 9. 92 meg/L
VIR ,BODs —EH 4E+54E 30 mg/L LR ERK T J5 22
Qb 3R GERE AL (TR A SR T, RIS T s AT A IR AL T
HOKK B . 3k R BR 40t S 81k i) UASB-A/
O-MBR ZH & T 20 Al £ 2 ey R0 b 25 5% 37 31098 8 W v
() COD 5% & ;1M izl & T. 2485 K kb ¥ & 48 L
A B B PUGE v 2 A R AR R E G L A A
W3RN EAETE,

3 &

17 P8 8 WA PR OTORE 932 47 SE R AT LR B, o
49 + UASB(HRT %y 4 d) + A/0 (&% KB <, HRT
910 d) + MBR + g8/ R B8 R IE G TREBTT
AR B A R R T 2 G, Z4A A8 T
LHABRN I E h AR E AL BRRE S, R R
S N R KR AR T B AR 0% 3 T N AL 3 g

JI3H0M A/0 T2 O B i A & i, IR iF R 50
b/ RO A B B 2647 . 38 xBTS 5 E 5
T2, R 46 58 FR S8 K J7 45 B I TR] L e HE n b B
B (475 K A BREE T, A B T4 R R G KoK B .
i 5 1 UASB + A0 + MBR T.Z % COD 1§ 4 F
YIRBRF R 94.3% , A AV LBRHE N 99.5%
A J5 B b P U W AL BN AR e R AL G T A M
BAT S T 20 HGE G b BROK BT sh B R
91 B b7 B IR

& £ X

[1] LiH. S., Zhou S.Q., Sun Y. B., et al. Advanced treat-
ment of landfill leachate by a new combination process in a
full-scale plant. Journal of Hazardous Materials, 2009 ,172
(1) :408-415

Oscar P., Ana R., Marfa J. R., et al. An integrated
process, Fenton reaction-ultrafiltration, for the treatment of

landfill leachate: Pilot plant operation and analysis. Ind.

Eng. Chem. Res., 2008, 47(3) :946-952

—
W
[

Spagni A. , Marsili-Libelli S. , Lavagnolo M. C. Optimisa-
tion of sanitary landfill leachate treatment in a sequencing
batch reactor. Water Science & Technology, 2008 ,58 (2) :
337-343

TR W RRB IR AR . PREE AR, 2009, 27
(HEF]) . 166-168

[4

[

LiJ. Y. Treatment of leachate from urban refuse. Environ-
mental Engineering, 2009, 27 ( supplement ) ;: 166-168 ( in
Chinese)
[5] Soraya M., Hamidi A. A., Mohamed H. 1., et al. Statis-
tical optimization of process parameters for landfill leachate
treatment using electro-Fenton technique. Journal of Haz-
ardous Materials, 2010, 176(1-3) :749-758
Nooten T. V., Diels L.,

—
=)}
[}

Bastiaens L. Design of amulti-
functional permeable reactive barrier for the treatment of
landfill leachate contamination: Laboratory column evalua-
tion. Environ. Sci. Technol. , 2008, 42(23) . 8890-8895
Visvanathan C. , Choudhary M. K., Monthalbo M. T. | et

—
~
[

al. Landfill leachate treatment using thermophilic mem-

brance bioreactor. Desalination, 2007, 204 (1-3) :8-16
[8] Aktas O., Cecen F. Addition of activated carbon to batch
activated sludge reactors in the treatment of landfill leachate
and domestic wastewater. Journal of Chemical Technology
and Biotechnology, 2001,76(8) :793-802
Renou S., Givaudan J. G., Poulain S., et al. Landfill
Journal of

leachate treatment; Review and opportunity.

Hazardous Materials, 2008 ,150(3) :468-493



3498 OB T R % %6 %
[10] #h2dp, #c%s. ENRBIERAAB T 28k 54  [15] Suik D. P. B. T. B. , Domnanovich A. M., Holubar P. A

[11]

[13]

[14]

REV. mrfb T, 2010,37(4) :40-43

Sun X. L., Jiang W. J. Discussion of domestic landfill
leachate treatment and technology. Yunnan Chemical
Technology, 2010, 37(4) : 40-43 (in Chinese)

Young H. , Ahn. Sustainable nitrogen elimination biotech-
nologies: A review. Process Biochem. , 2006, 41 (8):
1709-1721

HFE2 8 B, B, S W R 08 IR A A R
BEWF5E. HEERE S H A, 2000, (3) :26-29

Xia S. L., Zhou Y., Cao L. S., et al. A study on am-
monia nitrogen desorption from landfill leachate. Environ-
mental Science and Technology, 2000, (3): 26-29 (in
Chinese)

WA TSN, B CE, . AETIEE ER IS
IERCH B AR I I DT I AR L B A 4, 2003, 23
(1):89-92

Pan Z. S., Tang J. H., Zhao W. Y.

et al. Ammonia

nitrogen removing in landfill leachates by chemical precip-
itation. Journal of Guilin Institute of Technology, 2003 ,23
(1):89-92( in Chinese)

SROCHE, NS, HEAT, AF. RN BB U B b
B, FRFB RGBS B4, 2006, 7(2) : 112-
115

Wu W. J. , Sun Y. B. , Feng J. W., et al. Study on
the treatment of metaphase landfill leachate. Techniques
Environmental Pollution Control,

and Equipment for

2006,7(2) :112-115( in Chinese)

[16]

[18]

[19]

[20]

pH-based control of ammonia in biogas during anaerobic
digestion of artificial pig manure and maize silage. Process
Biochem. , 2006, 41(6) . 1235-1238

BRI, XM, AR, 5. R E AR KR AL
AP A ER. hEG KK, 2001,17(5) : 24-28
Zhao Z. S., Liu H. L., Li B. W. | et al. Efficient bio-
logical means of high concentration ammonia nitrogen
wastewater. China Water & Wastewater, 2001, 17(5) .
24-28 (in Chinese)

Li H. S., Zhou S. Q., Sun Y. B.,et al. Advanced
treatment of landfill leachate by a new combination process
in a full-scale plant. Journal of Hazardous Materials,
2009, 172(1) . 408-415

Yilmaz T. , Apaydin S. , Berktay A. Coagulation-floccula-
tion and air stripping as a pretreatment of young landfill
leachate. The Open Environmental Engineering Journal,
2010,3; 42-48

KR, XIRB. S MBR B ARG R BT R, B
Bl2=24%, 2005, 25(10) . 1325-1329

Zheng X. , Liu J. X. Nitrogen removal in APO and SND
processes using MBR. Acta Scientiae Circumstantiae,
2005, 25(10) : 1325-1329(in Chinese)

FARDE. A E S RB WAL B T AR 15 BB IR
A, 2010,23(3) .7-10

Wang P. Y. Discussion on landfill leachate treatment
process of domestic garbage. Pollution Control Technolo-

gy, 2010,23(3) :7-10(in Chinese)



