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Application of MBR/RO/MVPC Process in Renovation of Landfill Leachate

Treatment Project

LIU Li
( China Railway First Survey and Design Institute Group Co. Lid., Xi’ an 710043, China)

Abstract; In view of the problems of blockage of subsequent filtration system, serious aging of RO
membrane and failure to meet discharge standards due to bad operation of SBR in Jieyang
Dongjingwaicaodi landfill leachate treatment station, the original SBR tank was transformed into MBR
tank and MVPC process. The pretreatment/UASB/MBR/RO/MVPC process was used to treat landfill
leachate. The combined process had advanced technology, high water yield and moderate operation cost.
When the influent concentration of COD, BOD;, ammonia nitrogen, TN, TP and SS were respectively
7 280 mg/L, 1 540 mg/L, 2 940 mg/L, 3 370 mg/L, 12 mg/L and 950 mg/L, the relevant effluent
index were 28.0 mg/L, 8.0 mg/L, 4.0 mg/L, 6.9 mg/L, 0.7 mg/L and 1.2 mg/L, respectively, and
the total removal rate of each index was basically above 95% , the effluent quality was better than the
discharge standard of Standard for Pollution Control on the Landfill Site of Municipal Solid Waste ( GB
16889 —2008). The direct operation cost of this renovation project was 26. 64 yuan/m’.
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Fig. 1 The original treatment process of landfill leachate
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Tab. 1 Design influent and effluent quality of renovation
project mg - L7
iH | BOD; COD SS NH, -N | TN TP
Pk | 6500 | 15000 | 650 1000 |1400| 12
H K 30 100 30 25 40 3

2.3 ITZ&EBSH

FIHT B2 D8 3 AP T2 mT 70 g = R
KR AL+ SR FE TS B DTRO T
MVPC ( Mechanical Vapor Purification Compression ) Z&

REAR, =M TR 2,

R2 TIZHRRR

Tab.2  Comparison of process schemes
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Fig.2  Flow chart of landfill leachate renovation project
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2.5.1 PG I

A PR 90 m x 35 m x6 m, Bit
ARAERN 17 600 m®, B3R ) 7] 88 d, % R
W B U WOR T, ERWTERAE 2 (1 1
#),0=10 m’/h,H =100 kPa,N =1.1 kW ; i
PP 1A H,,, =8 m MR £3 mm,

Xof IR R 1S R AR R4, R T HDPE JEE T
FEFE A, INsE mAk 3 150 m®, 2R il RS
PR 6 322 m/d, R A OCIRTTAL F A R
6 500 m’/h, FCEBINE LKL L G,0 =6 500
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m3/h,$}£j’§l 1 700 Pa,%%3# K 2 280 1/min, KK
7.5 kW — Kb RAEE 1| £ 5k —ERR
B ARG PR MR 4t I Ve B /K 4 [R] AT MBR th ™ A=
RS, A A R 1500 m/h,
2.5.2 MBR ekt it

AT H JEA SBR b 1A, 4 K, B RT3k
15 m x8 mx6 m, HHEAMEZK WA SBR b
2 I A% A0 Ay R ATt AT MBR it 7] Bk 7 S5 4t T
MBR jth |5 8 R AWUE R G A A K
PEFEAF 4 &, 2 HE N 400 mm, 7 3 R 740
r/min, JF0h 1.5 kW B U 45 0 2he B L R 45 in 2
51 £, [ EGETT s MBR 22 R85 X e A S5 i g
SR8 B, WM 4820 12 mm, AMWEWE 042k 25
mm, 4 (D /Dy, ) =80/100; FHmBEIEHR A 2 &
(1 F14),0=500 m’/h,H =160 kPa; =M= T %
RAL2 & (1 1 &) %2 TERBLGE, Q =3 000
m’/h,P =78.4 kPa,N =44.1 kW ;%% MBR &
W2 &, R MiE17 9 min 45 1 min (977 X817, 5
1 h ¥ 1 min, & KIS FHFE] N 21.24 h, litf5 MBR
Bk 3 (2 1 45),0=9.6 m’/h, H =138
kPa,P =0.75 kW; MBR R rhve % 2 (1 i 1
#),0=18 m*/h,H =177 kPa,P =1.5 kW; {i5 1@
E2E,1 GR%E,1 G4, 0 =10 m’/h, H =200
kPa,N=2.2 kW;MBR =/kK/K4i 1 &,V =60 m’;
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7,10 SLHIEE, PR KRR T m’/hy 4% RO RS
LFC3 -7,8 S HilK, = /K& 5.6 m’/h, RO AR
Gk AURIAAT I 5%, 15 KK %8 38% , Rk K 240
m’/d, 7K 77K 90 m*/d, RO Bk 150 m’/d.,
2.5.4 MVPC 28k 25K

78w A 18]ty B SBR PG U] P A A 32k T o
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A SBR LN 6 m %5 [i], bR AR AR AN 45
MRS m) , ERFE m N 11 m, 4 RO &
GEALPE IS BB B MR TR 2E A MVPC 3 7K v ) 7K
Frim It BIE VR g RS AL SS sy AR, Rk
A MVPC ZE R RGE

@®  MVPC oK Hra] K i it

Mt SBRH K i At 2 MVPC ik 7K i a] 7K
RoFH24.4 mx4 mx4.2 m, FHROKEHN 3. 15 m,
ARAFRN 307 m', Bl MVPC E%E 2 (1 %
1D
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JE4 30 wm, R A ShTELG B AT R vk, 2
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MVPC 7% ¢ 22 48 F S0 3 IRE I icke B 28 &
PEE RV E A BT, AR B
15, R 6 mx3 m x5 m, £ 4574 BE K FAHE [ i
(1 41) W2 BEmAARE I (2 2H) R ATIRE [l i (2
M), ERFEE G, KFEXLM, b 316L
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— 5 AR B R IROK ISR AR 1 B T
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WANBL A RGEEA A 1 &, H =150 kPa, Q =50
m’/h; 7€Mk % 1 &, H =600 kPa, i &R 5 m’/h,
ZRIRIEHHEE 1 2, R5H 6 mx3 mx8 m, 4L
FH 10,5 kW, | TR EB 0 0 5. toh
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B IIREEK . MAE A KE2 501 A1
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J AT 35 U TR AL 38 2R G K ] i, 3 ok
WA UESE S st K PR i g A R P K (RO R GE
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SR 5 e B K A Ta] U 15 e vk i it T
K25 ~30 m*/d, PR LB KA 8 32 A Tk
b, [ S BE B RS AL P SR FH PR SR 3 AT/ D S AB b
I B I8 R VRl R SRR R VOB B A G
FEREE 1 &, N =3 kW, 53y 81 v/min; ST 1 i
PhEERE 2 6 (1 1 45),0=4.5 m’/h, H =500
kPa,N=7.5 kW,
3 EBATRR S

BB IR E TR T 2016 4% 5 H IE 4% ™
fEH, B2 IEE T 5 BB I8, T A A4
2, BRI YR, it T Al F1, RO RGEAE

R B2 AT R Al KRR 43 5 8 A TS e ) 2
L0 MVPC BRGS0 E RO RG oy HE , H
X} COD .BODy 24 A . TN . SS 1y 23 R F#2k 100%
BATES  BUEMAL G HE K pH IR A 4 HE7E
6 ~9 A HIEAERFAE 170 ~230 m’/d, FHILb R
190 m’/d, RYE 2K RYEFFAE 93% L) b #3845
M EBR Y FEARYE R AE 95% DL |, KK AL T
CHETR Sy ST 3 37 35 e 755 il A 1fE) (GB 16889—
2008 ) HHERARE -

2016 425 H—2018 4 12 H s r4daank 3
FTR o

®3 REEBMRLGEHR

Tab.3 Treatment effect of each stage of the system mg - L™

Ti H J | UASB ik | MBR 7K | RO 7K | RO ¥R (MVPC i#E/K) | MVPC oK | IRE K | HEicheiE
COD 7 280 2 965 680 36.0 1 066 23.0 28.0 100
BOD;, 1 540 950 245 12.0 385 6.0 8.0 30
NH, -N 2 940 2 940 58 6.2 89.1 2.5 4.0 25
TN 3370 3370 84 8.5 129 5.8 6.9 40
TP 12 12 7 1.2 10.5 0.3 0.7 3
SS 950 720 52 0.26 83.1 1.83 1.2 30
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AT H SAE N 1 458. 37 T, ¥ R4
Yo HAP SR TR N 17. 11 TG, B4 1 B 3%
R 1172.90 J1 0, %% TR I 69. 41 T3,
HAth 3% A 52.50 J5JG, FEA T 4% 2% 0 126.22 7
JG, B4k 20.23 oG, e TRRET TG Ab
B UG S EAS AT 98 9% (23, 84 Ji/m’) |
2550 B (2. 80 Ju/m®) My, HH B8 17 A K
26.64 JT/m’
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FEME, A4 A T AABSCR A B2 R, 7
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