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Application of Two-stage AO, Built-in Ultrafiltration and Two-stage
Nanofiltration Process for the Treatment of Landfill Leachate
MA Dong-bing',  YUE Zheng’,  DING Xi-ming’, TANG Meng-meng’,  SUN Yue-chi’,
ZHANG Shu-ling’
(1. Tianjin Branch, Hubei Urban Construction Design Institute Co. Ltd., Tianjin 300202, China;
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Abstract: A process consisting of two-stage AO, built-in ultrafiltration and two-stage
nanofiltration was designed to treat leachate from a landfill in Tianjin, and its treatment scale was 700 m*/d.
A two-stage Fenton advanced oxidation process was employed to treat the primary nanofiltration
concentrate, its treatment scale was 218 m?/d, and the effluent was returned to the equalization tank. The
secondary nanofiltration concentrate was returned directly to the ultrafiltration outlet tank. The
biochemical sludge produced by the biochemical system and the chemical sludge produced by the
concentrate treatment system were dehydrated by concentration and pressure filtration to reduce the water
content to 60%. The biochemical sludge dewatering filtrate was returned to the equalization tank, the
chemical sludge dewatering filtrate was returned to the primary Fenton reaction tank, and the sludge cake
was transported to a landfill for landfill disposal. Since the completion of the system, the effluent quality
met the table 2 limit specified in Standard for Pollution Conirol on the Landfill Site of Municipal Solid
Waste (GB 16889-2008), and the removal efficiencies of COD, NH,—N, TN and TP reached 99.3%,
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99.9%, 99.0% and 92.3%, respectively. The process had a good treatment performance, stable operation

and high degree of automation. The implementation of the project has solved the problem of insufficient

leachate treatment capacity of the original project, and has good environmental and social benefits.

Key words: landfill leachate;
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Tab.1 Design influlent and effluent quality

mg- L™

i H COD | BOD, | TN |[NH,-N| SS | TP

KK | 12500 | 5000 | 3000 | 2500 | 800 | 20

KK B 100 30 40 25 | 30 3
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Fig.1 Flow chart of leachate treatment process
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BB 54—, EECE SRR N R
B HIKIE BB H I 28 AR ES A e 5 1 4
WRSE: — A SR 6 75, Q=560 m’/h \H=130
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Tab.2 Size of biochemical combination tank

S BARERSE | AR |BOR | EAR | BRI Y B
(mxmxm) |K&/m| # | FHm’ | B
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AR ke | 7 | 2 | 201 |PEV B
fitifk 3t 28
— 2Rl 18 3 37

- 16X25%9 7 2 | 5600 rom gt
—I 7.8X7%9 7 2 | 7644 L5 kW3
fitifk M2 &
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Tab.3 Size of Fenton combination tank
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MH bRzt R, i TR ERB IR RN 2, T
HAR G PR K COD 2 A S ZE 1K , 3 1 %
TR IR 2 R4 25 C/N L, R G845 10 KK i ¥ Bk
W ha g kbR, & H SLPRALFRYE K 5 H A 704
m’, COD,NH,-N.TN K TP & 2 & & 7 5l ik 5]
99.3%.99. 9% .99. 0% .92. 3% , 4% T B 5 b b BR %
RWHE 4,
F4 STBRIRLEHR

Tab.4 Actual treatment effect of each section

i H COD |NH,-N| TN TP
#EK(mg-L7") | 7810 | 1850 | 2360 | 22
MBR | H7K/Amg-L") | 520 10 57 4
FLBRRI% 93.3 | 995 | 97.6 | 81.8
Kimg-L™") | 104 2 36 25
NE H7K/(mg- L)
LBERI% 80 80 36.8 | 375
H1K A(mg- L™ 58 1.1 23 1.7
Y NF Klmg-1.7)
EI5ZE% 442 45 36 32
HEFR G (mg - L) 100 25 40 3

5 2%k

AP TR B U8 AL B AR R 700 m/d, T 7%
Al 5 570. 05 m?, B S HIFL 3 868. 5 m*, T H2 &
w9 471.68 Fyon, i+ TR 3 694.75 71
IC , 15 45 42 %5 B 4 316. 26 T3 IC 5 B 4b B AR 2
117.23 Jo/m’, i 2% 29 40.35 Jo/m’, 7K 2% 4
0. 64 Jo/m’ 245 2 £ 58. 7 J0/m’,
6 %15

AR TR AP A0+ B IE+ g8 e T
A I B IR, R s RE, A sk
FEBE R KK 2 AR 35 7 3 S A 7 e 4 o]
FrifE) (GB 16889—2008) 1 3¢ 2 [ HE =Kk , Hirp
COD ., NH,-N, TN & TP & 2= B 3 4 51~ 99. 3%,
99.9%.99. 0% .92. 3%, K FH 5 = 9 A Ak T 2 Ak
PRYNE A A5 W, A [R) IS0 e 4 W P Ak " AL T
2%, 7RI H ff e Tz B R R 5 D8 TR AL P AR
TIASJE )8, A R PR BT 88 At 23825 -
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