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Process of UASB + A/O + MBR + Two-stage RO for the Treatment of Leachate

from Waste Incineration Power Plant
GAO Bo, ZHANG Lei, GUO Xiu-zhi
( North China Municipal Engineering Design & Research Institute Co. Ltd., Tianjin 300074, China)

Abstract: The leachate produced by the waste incineration power plant has the characteristics of
complex pollutant composition, large fluctuations in water quality and quantity, high concentration of
organic matter and ammonia nitrogen, difficult to treat. This paper takes a 450 m’/d leachate treatment
project of the domestic waste incineration power plant as example. According to the characteristics of
leachate from waste incineration power plants, UASB + A/O + MBR + two-stage RO combined treatment
process was adopted to ensure that the effluent after treatment reached the Standard for Pollution Control
on the Landfill Site of Municipal Solid Waste (GB 16889 —2008). The amount of RO concentrate was
treated by high-pressure space tube RO ( STRO) reduction treatment and then re-injected incinerator.
The engineering operation results in the past two years have shown that the combined process had the
advantages of strong impact load resistance, qualification and stability of effluent, and space saving. The
average removal rates of COD, BODs, NH, — N, and TN were 99.8% , 99.9% , 99.0% and 98. 7%
respectively. The operating cost of the leachate treatment system was 47.05 yuan/m’.
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T 4 R EAREIER T 2414 2% . UASB + 4 & =
MBR + NF/RO T4 A, AT - BC W54 +
BRSO + SR EAAL + BT T ARG, K
Wi+ A/0/0 A4kt + Py &=L MBR + NF T 2552k 41
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1.1 ZigHE

BUEAL B 2R G2 BT O 0 7K 5 R [ B
YO BB W, M AME A S % EUR KT AT L A
DA Hi TG P o R K B o 2 30 s 3R 08 T YR Ak B
AN (RISN—TG 023—2016) #LaE , B 6™ A=
R IR R 15% ~35% 118, 454N
MR TRIBITER, A TR LN 1 500
vd, 3B IR A T IR 375 m’/d it (A b
WAL PR 1 25% ) o BLAh, AT0 H {7 b7 3% H R
KT HAF 0 8 o e B K S 2900 75 m’/d,
I, 15 BB VAL T 2R 5 A 2 48 450 m’/d Ao
1.2 33 HokKEK

AR TFEB U BT KWL 3R 1, 5 K HE i
(AT 17 3% 301 3 7 g 2 il AR ) (GB 16889—

2008) 7 2 FRifEAAT
&1 &t HAkKER
Tab.1 Design influent and effluent quality
mg - L™
iH COD | BOD, | SS |NH,-N| TN |TP
PeitiEK |60 000 | 30 000 {10 000| 2 000 |2 500 | 15
HEbR 100 30 30 25 40| 3

2 Tt

AT H B IER AL PR F UASB + A/0 + MBR +
W ROHAETZ(WE 1), EoEHEsT UASB &5t
DRARC S 0 R e Ji 3 v %) s vk B2 COD Fi BOD, , ¢
COD &3 15 000 mg/L 747 M F 58 T2 AL,
SRIGHE T A/0 + MBR 75 S0l & R 22 BRA ALY,
REEALHR AP RO 125, L BRMERE it A MLy A1
TN %, B PR KR bR . A~ RS0 HA T npk 67 107 BE

Ty KR H AU SRR AT | KA A5 | o
B, 2 AT E N BB TA FIR T 2.
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Fig. 1 Flow chart of leachate treatment process
2.1 FHit

17 5 U W U AR R AR R 1, R )
23 2R b 2 SR, E VA Y i DA S 908 U TR
T TEE BN, KBTS AR SIS IR
FUEE, PR M i K B8 7 # IR 10 d B A R B A
TRUE L 450, R AL 4 536 m* , UK 7 m; it
4 UASB #/Kk %3 4,0 =14 m’/h ,H =250 kPa,N =
2.2 kW, [H #2481 ,B =600 mm,b =10 mm,
N=1.1kW; WKL 4 &,V =11 kW,

2.2 UASB &%

UASB i Ay 5 757 VR 5k 1= 4549, A 345 1 3 214
m’ G ROKE 9 mo PR iR 35 °C L, pH {5
HlJEE 2 6. 8 ~7.2,COD A MBI H 7.0
kg/(m’ « d), MK S AfGFH0.42 m*/(m® - h),
Wit COD LBRFEN 75% ~80% , RAIHS " HN
FEFEAR 1 kg COD 72242 0.35 m® (VRS IS ke &
ok 65% BRI 486.5 m'/h,

PR AR AR IR AR E B R B A Ak A
B, 2o WOAR Ak P 5 38 3k TR AR B 2 0] 56 e
Pkt MERAAE BREER2 5,0=15
m’/h, 1+ EFLAE 1 mm; UASB % 3 4,0 =80
m>/h,H =200 kPa,N =11 kW, []i}, B8 W 2805
KA1 25,0 =500 m’/h {3 B AL P AR 4 1
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B EAAE 1D JREKRE 1D ERIL2 &,

WAk, BT DR AR RN AL D R ARUE A RIR
SRR IE R 1817, R BB 1A BRAE TR IR
SR AR AT . TERZEVRIRE R 200 °C R
7125 0.6 MPa Y254 T, i 22154 900 kg/h,
2.3 SMERMBR ELEY K FSE

© AR

A AR RN B B At AR At , BP A0 T
2 FEIBEE A LA P . AR SO
TG VRIS R 26 d, B EL A 30,750 EE R 15 /L,
Wi 2K 0. 058 kgNO; — N/ (kgMLSS - d) A%
FERRA 25% 5 A= Ak 2 v il AT K COD 2 &
A3 BIREZ 600 mg/L Fl 10 mg/L, £ 534551k 95%
F199.5%

SRS AR A P TR 5 1 2540 , U RN 1 475
m’ G RHOKGET. 0 m WALtk B A TR 5 2540, A
A2 970 m* ,HRUKIE 6.8 m, FLEB %K
Bl 4 & N =3.7 kW ifRER i 4 5,0 =80
m’/h,H =250 kPa,N =11 kW; {511 4 4,0 =35
m’>/h,H =250 kPa,N =5.5 kW ; % zUHE 28 550 1>,
7?65 mm x 1 000 mm; B R NHL 2 &,0 =52.3
m’/min, P =85 kPa,Z8JiiHE L 110 kW, K4,

AN, A AR R A B T PR BE v, A Ak
2] A TR 55 ML R S0fe A= At P 7K R 3 e, AN
BV 7R 2R T AR A e 1y kA T
Wi, FLERHITGKE 1 4,0 =110 m*/h,H =160
kPa,N =11 kW, 2HI5K%E 1 4,0 =100 m’/h H =
160 kPa,N =11 kW ; X4 8428 1 25,898 kW ;1541
18,0 =100 m’/h,N =4 kW,

@ HhEAXEE

KA E A AR, 1 IE L2 0. 03 pum,
R U8 FR G0 R F R v A B 1 7 =X, A P oK
JIRHEGAE] 3 ~5 m/s, Al H R 175 G TR,
I R % P XU , A At P 1 o

IR 2 22, AR 250 m'/d, AL
8 L, W 65 L/(m? - h) ;KA 4 F,
Q=125 m’/h, H =200 kPa; fEH % 4 &, 0 =275
m>/h,H =490 kPa; 3515 2 4,0 =52.5 m’/h,H =
400 kPa;iEVERE V=5 m’,

2.4 RO &%

MBR 7Kz AdR bR C 5 A KR, (A A

S MERERE COD ANRE L BR, A HLY A R B/ A

fE 100% iAbR AN A TIREEAL ], RO RGEIN F 8L
VEFH B ER B ER % >99.9% | %} COD & A K A
)R BRFRW AT IEE] 95% D |,

RO Ab3 R 50 % HIB I8 & A STRO BREZH 14, H:
K R PR IR 2544, A A R TR 35 L B 5 PR
STRO R4, 4% 2 &, — P AL R 250 m’/d, —
AL TR 200 m/d, B4 60 S, BT )
3~6.5 MPa, —Z¢ RO WRIE#FE AW LT R 58, —
g% RO VR B0 25 —4% RO RSk, Wigk RO S A [m] i
ok 80% N7 HE 20% WRAR I

TEH 7K R IR VR AR N 2 B T 5 pH
B FHYR R 2535 B T b7 1k TCHLE5 35 7= A i
ERRBOMEMBAYG R4, &£ 2 5,0=7.2 L/h,
IR s 800 kPa, RO ZR G815 MR iE A TH 7K 51 13t
JEIBARIME T8 7K (8]T3R P A i TR B - 45 ), A A%
RKRL202 m’  H K4 m,
2.5 IRBAERL

RO F G0 W AW R b 3 22 98 00 47 i it
AALFR TR A 5 0 R U AT 7K 1R 3 , e [
Bl kbe . WP R G R 1 £ A M
[23%i% (STRO) $5 '8  AbFEHE 100 m’/d, BEiHRE 25
C, F 40% |, g i 50 S, #EE 1 7.0 ~9.0
MPa; i 7KZE Q =20 m’/h, H =300 kPa; FAIE #4245
% 0=7.2 L/h, f K% 800 kPa,
2.6 SRAGERS

TSI R 48 E 945k B UASB th it MBR
W5 e, Horp UASB {57 4 70 t/d,MBR
A5l R 120 Vd, 150 S KR 9T % o 151
ZT5 Ve AR MG 5 KR 2 95% , vk 4 15 e il i 15
VEIRAT AT 1 A0 KB, R B rh 53
Y 2R LA SR e O B RUOR ke A i B TR R
B WK ISR HE A SRR I, AT A 53, 75
W IKFRREZE 80% LIF iz BAELE AE e b B

TG IRH AR A R 279 m* (F10 m x4.7 m)
AROKER 1.5 my BRI RABA5 m* A ROKIE3
m, BB HERE 3 4,0 =30 m*/h, H = 200
kPa; B2 /K H4EFE 2 &,0 =50 m’/h, H =200 kPa;
EDHIE AT 1 5,0 =25 m’/h, H =200 kPa;
HLESEIENL L & ,0.75 kW, i #4304 44 )5 5
BLDBEKAL T 2,15 m*/h,55 kW B0 LR 3¢ 2
£,0=15 m’/h,H =400 kPa; .00 mzh s 1 &,
SR VS TR 4 AR 7 1 500 L/h, 3R Q =1 500
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L/h,0.3 MPa; 1875763 1 E,V=10 m’,
2.7 REKE

P S A T et A ST A R DABR
XML N3N I, 8 5 48 B WOR 5 4R ik AN R B
S E LA 3, DL AR R B Ak P TR A AR A
FUSAL R F B w B R UE e B R R S8,
R ) AR R ARG R s R S AL T2
J& , MIEIRIGHR B A B 28 U8 IR, 8 A0 8 2 B %
YIBNSAREE RS K - UENR G (EWZ) &
W2 A AE DR B A2 P i I FH T B 53 1% -

RSP RN 5 426 m’/h B 5L W g b b
FHBE 74 6 000 m’/h; [ E XA Q =94.96 m’/min,
P =2 kPa,
3 IBATHR
3.1 KEHH

ZWH T 2018 4F 3 H IER ™, AEZ s tT
Z5REW], RGEVERERRE , KK BT R, & TR AR
YR Tt hrdE . SCPriat TR WL 2,

T2 HAKRKIE

Tab.2  Monitoring data of influent and effluent quality

mg - L™
5OH 2018 4| 2018 4F 2019 4| 2019 4
K K K K

SEHE | 36 500 55 34 300 50
COD |HAAf| 52700 91 50 500 89
B/ME| 24 600 30 25 100 33
SEHE | 17 500 15 16 300 14
BOD; |#:Aft| 26 100 23 25 200 23
B/ME| 11 600 10 12 100 11
SEHE| 1780 15 1 610 15
NH, - N|#:ffli| 2210 23 2 020 20
B/AME| 1450 10 1 420 11
SEHE| 2 060 25 1 950 23
TN |gKMH| 2550 36 2 500 35
B/AME| 1800 21 1 850 21

i H BT AR, BEF A2 8l AR B 8l , B
TR U KRG AR, A FA L
P BE B s W i 0 1 L Z e B K o, (L K
KR RERG E kbR, COD,BOD; (NH; - N TN -
£ 99. 8% 99.9% 99.0% 98.7% ., #%
AT LRSS thi G BE F15i , KA AR 2 355 o
3.2 BFFMALSH

MR SEFRZ AT, 1 m® B UERAL AR Ay

2% 28.06 G . 2457 9% 8. 16 J6 . /K 2% 0. 17 JT | B 5
PR 3.06 JC I 4Ed 2% 2. 31 JU. 787K 78 0. 28
JC A A RS 4,62 JT s I 9% 0. 39 JT, Bt
47.05 J5/m’

4 #ib

O WHEBERE KRBT BRI EH R
UASB + A/0 + MBR + Fj%% RO 414 1.7, RGtiatT
e , 7KK BT 2 e R HEACEOR o 8 B AL 1K,
AH 47.05 T5/m’

@ REEALERR AP RO T2 # Tr5K
I P& RO IR U — L4 | 3L
— BRI RS, A HiH,

@ RO W45 WK F i T STRO T 25 ik A7 0
AL B, E— 2l T e A
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