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Treatment of landfill leachate from incineration power plant

by UASB—MBR—NF/RO process
ZHANG Wanxi, PAN Qiaohui, LI Zhong,ZHAN Guangfeng, LIANG Huimin, HE Lijun, KONG Chenggong
( Guangzhou Shiran Environmental Engineering Technology Co., Ltd., Guangzhou 511493, China )

Abstract: For the characteristics of landfill leachate from a waste incineration power plant, the combined upflow an-
aerobic sludge bed (UASB) —external membrane bioreactor (MBR) —nanofiltration/reverse osmosis (NF/RO) process
was used for zero discharge treatment, with a design scale of 300 m*/d. The results showed that the UASB—MBR—
NF/RO combined process has 99.98%, 99.97% and 95.36% removal rate of COD, NH;-N and conductivity, respec-
tively. The effluent quality of COD<13.9 mg/L., NH;-N<0.69 mg/L. and CI'<175.19 mg/L., met the requirements of
the Reuse of Urban Recycling Water-Water Quality Standard for Industrial Uses (GB/T 19923—2005) for make-up
water of open circulating cooling water system. In UASB — MBR — NF/RO process, the COD removal rate was
89.70% in the UASB stage, the NH,-N removal rate was 98.64% in the MBR stage, and the conductivity removal
rate was 92.69% in the NF/RO stage. The data showed that in combined process, COD was mainly removed in
UASB, MBR mainly removed NH;-N, and NF/RO system mainly desalinated the effluent and further removed ions.
The process was stable and had high pollutant removal rate. The clear liquid is reused in circulating cooling water
system, and the concentrated liquid is reused in lime slurry preparation, which realizes zero discharge of leachate
from waste incineration power plants and has good development prospects.
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Table 1  Design inlet and outlet water quality

5 H k7K ik
COD/(mg-L7") <65 000 <60
BOD,/(mg-L™") <40 000 <10

NH,-N /(mg-L™") <2500 <10
SS /(mg-L™") <20 000
Cl'/(mg-L7") <250
pH 5~7 6.5~8.5
Vo it SR A/ (mg - L7) <1000
A2/ (mg-L7") <l

12 IEZR?E
T H AR R BIEW T A SIRE ALY
EIF YR NH,-N. F Ak B R P 02LE A% HlF + 40 0 s +
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Fig. 1 Process flow of waste leachate treatment
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Table 2 Changes of ammonia nitrogen in UASB
o [] /d 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
’ﬂ;%?{ 1088 1073 1117 1088 1088 1073 1110 1112 1014 999 999 995 963 999 1036 1021 1007 1043 1036
(ﬁ;];%;_}fﬁ)/ 1099 1143 1132 1176 1132 1235 1183 1217 1275 1264 1253 1228 1294 1261 1272 1323 1338 1275 1356
Ao (] /d 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
LH;@L?)’ 1007 977 948 889 838 867 874 O9I1 815 845 838 779 801 698 639 690 639 676
iﬂ;};%ﬂﬁ)/ 1422 1297 1364 1301 1224 1308 1386 1253 1268 1194 1268 1301 1279 1183 1084 1132 1114 1136
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Table 3 Changes of conductivity in MBR
fif ] /d 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
J%ILJ(%EE(’:?%/ 38.0 39.75 40.2 40  39.65 37.5 385 3345 3755 37.75 38 35.8 36 35,5 36.45 38.1 37.25
T;J(Stﬁéi%;/ 19.92 19.86 19.58 19.94 1998 21.32 21.62 21.76 27.45 25.35 24.8 2225 2445 253 27 259 26.15
I [ /d 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
ﬂ};f;%ff%):/ 40.2 38 394 379 38 37.5  35.1 34.05 365 38 39 40.6 39.0 38.0 37.7 36
ik i S/ 26.35 266 26.1 225 258 235 273 232 266 247 257 248 2425 238 2255 22.1

(mS-cm™)
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Fig. 5 Changes of COD in membrane advanced treatment
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Fig. 7 Changes of conductivity in membrane advanced treatment
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