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Treatment of landfill leachate membrane concentrate by electrochemical
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Abstract: The combination of pretreatment, biochemical method and membrane treatment is the
mainstream process of domestic landfill leachate treatment. Although it can quickly and stably reduce
various pollutants in the leachate, the produced leachate membrane concentrate contains high
concentrations of refractory organics, salts and other inorganics. The removal of refractory organic matter
is a problem for the treatment of leachate concentrate. The landfill leachate membrane concentrate from a

landfill sitein Shenzhen was treated bythree-dimensional electrochemical oxidation, UV-Fenton and
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electrochemical oxidation-UV/Fenton-electrocatalytic oxidation combination process. The removal
efficiency of COD, ammonia nitrogen, and total nitrogen were 97. 6%, 98. 8%, and 93. 5%
followingelectrochemical oxidation for 2 h, UV/Fenton treatment for 1. 5 h, and electrocatalytic oxidation
for 2 h, respectively. The effluent met the direct discharge requirements of the pollution control standard

of the domestic landfill (GB16889-2008). The operational cost of landfill leachate membrane concentrate by

such process treatment is 93. 2RMB/m?®.

Keywords: electrochemical oxidation; UV-Fenton; landfill leachate;membrane concentrate
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Fig. 1 Device schematic diagram of electrochemical oxidation
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Fig. 2 Device schematic diagram of UV-Fenton
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Fig. 3 Effect of time on removal of COD
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Fig. 5 Effect of energy consumption on removal of COD

2.2 UV/Fenton A IB R 457K

S BOE RS R R 0. 5.1.1. 5.2.3 h I iy K BE
M COD., 2 5% ) b7 st ] % vk 45 9 COD 2B A 5210
M 6 AT LLE ), UV/Fenton £ COD %% & 78
J 1.0 h i, COD ZBRF K 76. 700 fE/R Y 3 h
ff, COD BR300 81. 6%, Rl 28 AN G HE B[] () 34
Jn, COD L BRF R, A #AE L%, UV 5
Fenton PrFEMEHI A s A ALMERY « OH R HAB A AL
Y AR 4 b B R A AL A5 2 g COD
FRARARC R . Bl NI R, R4 Fe (D H54
S Fe(llD), R4 UV REE#E4L Fe (D iR 7K Fe

00 05 1.0 1.5 20 25 3.0 33'0
S R7IN ) /h
¥ :—— UV/Fenton COD{E ——Fenton COD{H
—— UV/Fenton CODZPE% —— Fenton CODZERZEK

B 6 [RzREX COD 2 kR E &0

Fig. 6 Effect of reaction time on removal of COD
2.3 ZHABSW-UV/Fenton-FE X S EHEG T2

e A W K 28 = 4 B S AL A B R . COD
2 180.5 mg/L, M A K 213. 9 mg/L. AN 84. 9
mg/L,TDS # 13 800 mg/L,pH{H N 7.9, =4k
Ak b B K BE £T Fenton-Hi i b & fk 8 UV/
Fenton-Hifi 1k S A0 A B, 43500 1 7 58— —ARER.
M 7 Af LA L UV /Fenton- LA B4 & T2
H1, UV/Fenton AJ DL & BR R H 431 COD, Z:Br %35
) 80. 2%,

- 2 180.5 2 180.5

TED g R
baty | HAbEE kK mmUV-Fenton 7K
A S A K

B7 HAEITZX COD XBRRIFT
Fig. 7 Effect of combination device on removal of COD

=4 A k 2 h, UV-Fenton & 1. 5 h, H{f#
AL 2 hy KSR 1 fron. W3R 1 LU
H L, =4k 4k UV/Fenton —H L EALAH & T2
A3 45 W, K COD /NF 90 mg/L, AN
1.5 mg/L, ME K 33. 8 mg/L, COD, & A MA M
LRSI 97. 626,98 86 F1 93, 500, FEAH 2
FARHR BRI ZOR . BB IR B/ £
FHRAMAIE. BEHEAVD AL AR
SR IR T AR ) U IRORE R AR AL O A LA



176 AR5 ®REE £ FROP E D % 42 %
x1 WHAKKERF
Table 1 Water quality of effluent
iH COD/(mg +« L™1) A/ (mg+ L7 MA/(mg e+ L) TDS/(mg+ L™1) pH i
[EE R YVIS 3715.0 135.6 519.0 16 880 7.0
=Yk ALK 1225.0 54.9 213.9 13 800 7.9
UV/Fenton &4k 7k 359.0 112.3 263.9 18 600 6.5
HLAEAL AL T K 89 L5 33.8 22 500 8.0
HEBRAE 100 25 40 7.0~9.0
ZRE/ Y 97.6 98.8 93.5
2.4 BARSH R, =4 %4k 2 h, UV-Fenton 4bBH 1.5 h, HL 4

WIS EAE R, =4Eg %1k 2 h, UV/Fenton
KW 1.5 hy AR AL 2 h, HiZK COD i 2 1 3 HE
TR BRAEEE SR, g f e 48 W 119 Ab B R AS S 93, 2 JG, B
BTZAWANIE 8 s, ME 8 Al LIE i, &
BR T2 & T B b BRSOAS 7 He R B/ MR IR R -
UV/Fenton, B i {648 1k . WAk 2% 484k 98 5 pH.,
Ry, S S T2 B IR AR
16. 090 ASKAR . H Ak 2% S Al Ak BV 4 W, Ak B
RO 5 AT ] | A 7K o | LA D) 3R AR R 3R T LA
T A AR A B AR B e R AT Y A B K
S8/ UV/Fenton F1HL A A 401 T B i1 &b 2
15 IR AN HR IR T 2 A A B SAS | 3K B AR AT 1)
S PR

%3
S
1

N
=)
T

37.4

KB A (Tt )
8 s

>
-

O BHAESUE UV-Fenton HipH  AMEAUE
ﬁ%ﬂ:z
(a) ZHoTALB R AR

11.59%

32.19%

40.13%

16.09%

7E: mififb4E4k  mUV-Fenton
55 ipH L LR S %=via

(b) HITEPT LA
8 SLIEESTAMER ARSI

Fig. 8 Cost analysis of process unit

3 &g

1R =4k %5 fk— UV/Fenton — 4L 48 1k
HAE T AR B B W 45 . eI A E 2%

L% fk 2 h, COD, & A & & W 25 B &5 5 8
97.6%.98. 826 F1 93. 5%, H 7K JE AT & L $ HE ik
FRAEZEK .

2) Bl 5% UV-Fenton Ab 3 b7 35 ¥ 1 W B vk
AR, LB COD Ry, TESCI R & T, 551
JEHR 1 h, COD ZFR%3k 76. 7% .

WG T ERBRHR SR, 7K COD il /2 B HEHE
TR RRAE 5K, A 0k 4 W 1 A PR AR A A 93. 2 T,
UV-Fenton T B¢ 4b B A 35 5 5 A T A AR
40. 13%.,

Sk

C1 XI5, Xiei. 22, 4. A/OMBRHNF ARG TZ

T RSP TR P EZKHEK, 2017,
33(14) . 77-81.
LIUY, LIU X J, JIANG A P, et al. Application of
combined processes of A/O-MBR + NF in landfill
leachate treatment project [ J]. China Water &
Wastewater, 2017, 33(14): 77-81. (in Chinese)

L2 JMER, KT, PIRRA+MBR+NF+RO T.24

BB IR TR P E % KHK, 2017, 33
(24) . 74-77.
XIE Z D, ZHU Y L. Project design of leachate
treatment station with medium temperature anaerobic—+
MBR + NF + RO process [ J]. China Water &
Wastewater, 2017, 33(24): 74-77. (in Chinese)

(3] Edl, RiEFH, ZKE, 5 ISR T 205
Ko AR AT [T, bt Tl K224, 2018, 44
(D: 1-12.
WANG K, WUDJ, PENG Y Z, et al. Critical review
of landfill leachate treatment technologies [J]. Journal
of Beijing University of Technology, 2018, 44(1); 1-
12. (in Chinese)

[ 4 ] AT BRI 5 et fildn . GB 16889—2008 [S1. It



% 6 A

AR, 5 B AR IR LA A T Y AL B 5 IR R R R 4 R AT R 177

e PEEBREERR AL, 2008.
Standard for pollution control of domestic waste landfill
sites:  GB  16889-2008 [ S .
Environmental Science Press, 2008. (in Chinese)

(5 ] PNRTE . B2, RIB IR IR 15 35 TR 4 WA B R 25
W7 IPEESA, 2013, 39(11): 194-196.
SUN'Y Q, ZHAO ]J. Study on processing technology

Beijing:  China

in concentrating of landfill leachate reverse osmosis
[J]. Shanxi Architecture, 2013, 39(11); 194-196. (in
Chinese)

[61FER, R, B A4 Fenton A B4 I 5 B

MBR-NF ¥ 4 i [J]. PR3 T2 4. 2014, 8(9):
3711-3717.
XU Y D, FAN L X, HUANG Y F. Treatment of
MBR-NF concentrate of landfill leachate by Fenton
process [ J ]. Chinese Journal of Environmental
Engineering, 2014, 8(9): 3711-3717. (in Chinese)

[ 7] #ert, /Eilse, Fill, 5. UV-Fenton T.Z: % bk %

TRV AN U T A W A BASOR S R R R [T ], 345
TR AR, 2013, 3(1D): 65-70.
XU S S, WANG C W, WANG D, et al. Study on UV-
Fenton treatment of concentrated water from
nanofiltration of bio-treated landfill leachate [ ] .
Journal of Environmental Engineering Technology,
2013, 3(1): 65-70. (in Chinese)

[ 8 ] TALALAJ I A, BIEDKA P. Impact of concentrated
leachate recirculation on effectiveness of leachate
treatment by reverse osmosis [ J |. Ecological
Engineering, 2015, 85: 185-192.

[ AR, B, g, 55 REMAB L T2 A0 Fivk
BRI PEgKHK, 2005, 21(7): 71-73.
YUE D B, XU Y D, HE L, et al. Submerged

combustion evaporation process for treatment of

concentrated leachate [J]. China Water & Wastewaters
2005, 21(7): 71-73. (in Chinese)

[10] GIANNAKIS S, GAMARRA VIVES F A, GRANDJEAN
D, et al. Effect of advanced oxidation processes on the
micropollutants and the effluent organic matter contained in
municipal wastewater previously treated by three different
secondary methods [ ]J]. Water Research, 2015, 84
295-306.

[11] PANIZZA M. Electrochemical treatment of wastewater
containing polyaromatic organic pollutants [J]. Water
Research, 2000, 34(9): 2601-2605.

[12] WANLY, LIXY, QU ZP, et al. Facile synthesis of
Zn0/Zn; TiO, core/shell nanowires for photocatalytic
oxidation of acetone [ J]. Journal of Hazardous
Materials, 2010, 184(1/2/3): 864-868.

[13] CHELME-AYALA P, EL-DINM G, SMITHD W, et
al. Oxidation kinetics of two pesticides in natural
waters by ozonation and ozone combined with hydrogen
peroxide [ ]J]. Water Research, 2011, 45 (8):
2517-2526.

[14] ASAITHAMBI P, GOVINDARAJAN R, YESUF M
B, et al. Removal of color, COD and determination of
power consumption from landfill leachate wastewater
using an electrochemical advanced oxidation processes
[J]. Separation and Purification Technology, 2020,
233: 115935, Doi: 10. 1016/j. seppur. 2019. 115935.

[15] PARK H, VECITIS C D, HOFFMANN M R.
Electrochemical water splitting coupled with organic
compound oxidation: the role of active chlorine species

[J]. The Journal of Physical Chemistry C, 2009, 113
(18): 7935-7945.

(it 3%



