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Treatment of leachate from waste incineration plant by IC+

two-stage A/O+UF+NF+RO process
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Abstract: As China gradually enters into the “mainly incinerated, lastly landfill” waste terminal treatment pattern,
cities are actively promoting “zero landfill” for primary domestic waste. Waste incineration plants and their leachate
treatment have become a hot topic of concern in the industry. Compared with landfill leachate, leachate from waste
incineration plant has higher concentration of COD. and SS, which makes treatment more difficult, and relatively
lower ammonia nitrogen content and suitable carbon to nitrogen ratio, which is conducive to denitrogenation treat-
ment. Taking the leachate treatment project of a domestic waste incineration plant as an example, the water quality
characteristics, the important and difficult points of process selection and process system design were elaborated.
The leachate treatment scale was 800 m’/d. The combined treatment process of internal circulation (IC) anaerobic
reactor + two-stage A/O+UF+NF+RO was adopted to ensure that the effluent met the water quality standard of
supplementary water of open circulating cooling water system in The Reuse of Urban Recycling Water: Water Qual-
ity Standard for Industrial Uses (GB/T 19923—2005). The combined treatment process has the advantages of effi-
cient degradation of organic matter and ammonia nitrogen, strong resistance to shock load, stable effluent quality
and low operation cost. The reclaimed water, concentrate, biogas, sludge and odor generated by leachate treatment
system were co-processed by the incineration system, saving project investment, site area, operating costs, and
achieving zero discharge of leachate treatment. Since the project was running, all treatment units had been operat-

ing normally, and the effluent quality had stably met the design requirements. The operating cost of leachate treat-
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ment system was RMB 32.36/m”.

Key words: waste incineration plant;leachate; 1C anaerobic reactor; co-processing
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1.1 THi&it#E

FE] PN R 0 A 35 7 3 A6 e R T I A AR T
W A& B MO N 4 000 t/d, 1500 H — U 4 3 52
Jith, G — H 58 B A 3 4 3% 2 250 vd, Bl & 3x750 v/d
HLAE Y HE D +2x25 MW ¥4 & L ALAL o AR 6 24 M by
e KRG8 BUE A A LI H s 1T 4 R
— W B IR R KRR RN 725 mid. A
JETT X AR TR 5 KL gk I K AR 5 HE K K w91 R K
LR i 1 H B R AL BRI Ry 800 m*/d..
1.2 #EH kKR

A B I BE B A HL T B IR WOk B BB TS
Yk B O 2% R TR E A AL K,
15 YL COD,, NH,-N SS % . L% i5 /K | wh ¥k K
IR AT VR BE R K I A K B B AR K AR i 2 b
At A 18 BE SRR TOK G ek B P AR G TR
Mg 1745, H & ki KoK B & 1 iR o i)
P I 5 A5 5 a5 I 5 it oK GE B O T TS
KA R Tl FH /KK 5 ) (GB/T 19923—2005) H
il - A8 I8 HI K FR GeAb sE KK bR fEJS 1A T
JTIXAG IR H KA K .
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Table 1  Designed influent and effluent water quality

It H K K
pH 6.5~7.5 6.5~8.5
COD,/(mg-L™") 75 000 60
BOD/(mg-L™") 30 000 10
NH,-N/(mg-L™") 2000 10
TN/(mg-L™") 2500
SS/(mg-L™") 10 000
TDS/(mg-L™") 1 000
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2.1 KEHH

R BER T 5 U8 W HH T Y AR B3 AR TS
YW Ay 2 A ALFEA N ALY DL K T 4 R T
A5 R TG T 0 ok 5 T T M A IR AR N S Y SR
BUEW, T B UE W COD, B, SN E & A
70 000 mg/L DL I, {H J& H NH,—N A X 541, o & L
DA AR TR AAL B . B R A K A R
GERFAIY , HA R b2 520E P, AR 5
Tl A= ) TC 1 52 B R B i A B R K K B B SR
K 3 ] KK BT o 1 5 TDS &% 2 b8 i L e
Uiy VR A B TR FH AL B T2 IeAMSEbe ) B g
VO B VF VR B LA R A BT vl 0 201 T
RO GE WEAR T 22 B 2 075 B 1 XU

BUE WK BT K 5 Bl L BR, — M 0B DR TR
7 EE PR K, 5 G ) W S AR AR T B IR
TN 5 Y W AR A o B[R] — b X [
— ZR TR IR Y 7K BT K B B WS By 3 AR Al 25
KA
22 IZ®EESW

(1) = B4R COD, M A M BE 1 . B IR
COD,, i ik 70 000 mg/L, ¥ % HL MBR 3 4t BE 7K
2 WA AL AT, PR T O A e R GRS A L R
COD F¥ % 15000 mg/L 247 . % T bris TP &%
HELR B R 48 COD, 25 BRAOR & IR KK i 85
BOHEAR 325 505 22 2E 1k 2R 48 0 R0 A0 Bk 15 1) 15 L
PRI M T 30 152 T I 25 B — 3 092 U VAR D AR A IR 4
SV g, % BE NS B2 A AR AL R e, I kA
Fb , BRI R U T B R . E K i AR T K
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Fig. 1 Process of leachate treatment
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TR T SR o PRA I 4 K #E A 2 MBR A Ak ik
BERGE, = A BRIl it 2 ) e A e AR A

MBR A4k R 48 2 — S ik . — Zehif b
AL g A R g A AR R,
BEIIRE N = BB A 15 K R RS 4 A LTS e A
fiF Akt P9 A5 2 A, K = AAE 10 mg/L £ 47, COD,
1E 500 mg/L /2 47 .
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XE R fif A DL A TDS, 8 O/ K K Bk e i bR . 4
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FRIK R HE A BB R YL, 77 R A R
AU, BIEEE R d . B3 &R 507 A 093G 7K Bl
TG HIK R GEANFEAK 77 A 0 U 4 WA R B 4%
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10 d, 2 Hi AR AT IR BE L 4548, 3 K/ 24% A A
435124 2 5005 500 m”, 1E 32 17 B A 2 BN ) —
&, 5 — A& AE R 2 S o A o U Tt 7 2 O
4 33.3 m¥h, AR AL R BHE 2.0 5 &, B K
66.7 m*/h, FR 1 7K J7 5 fif K 0.86 m*/(m*+h) , 2K H 2
¥, B A% R F 6.45 mx6.0 mx6.0 m (B ZKIR) .

WX IERS 1A, LB ARS mm; B
PELE 16, AL 0.8 mm REVEKEIA(2H1
#),0=20 m’/h,H=30 m, P=7.5 kW .
32 ICIRERRER

1C R o o = ARIR R v #% , B A s sk
IR S8 A Wy e A VR, DL B A 1 AR R 3R T
S IRGWNIEIR A s IR . ICTR A
SN #i f COD 75 B8 1 2 10 kg/(m?-d) , IR %6
PR 20, BB R S D 12.0 mx25.7 m, B 35
2650 m’. TR i 15 U A% IR A B Lk R ARUIRE TN
JE 73k i, e AN E A AR RS pH TR S
1, S W IR AR R G is 17 R

RE R G 5= R Rk EWAMEEA KRG %
AR AL RS . TH AT 5 830 m/h, o B B AR B
I3 65% o

PR A8 7 i 7K 26 2o U0 3 b IS #E S £2 MBR
R G0, UUTE - ¥ o 33.3 m/h, O K F7 A
1.19 m*/(m*-h) , >R 2 4% , B 46 RST 2 4.0 mx3.5 mx
6.0 m(A ZKTE) -
3.3 MBRAEMKAERS

MBR A= fb i 3222 43 S — S R i Akl . — 2l ik
T, A AT G A A Tt AT A R
541 812.4 000,840,600 m*, 43 4 24~ & 51, I Bk
IBAT o AEAE AR ML B UE W 1) KR A3 HLY) Y RE S
B A7 85 i, TR) B HE — O Ak Tt 2 — 2% R s Ak i i
IR B VR DU A R i TR R AL TR B — U
fif§ At , 78 B R BT vh ol e oy ECHE L AR AL R G R
AR EBRRIEE 99% L b o &1 Xl Ak i 5 U8 e
JEE TR A ROK R 8 m, 1 T AR % 32 45 v 100 S5 i g
S, () I PR AR Al 2R G 0 i AR e AR, il oA KR
L BV H R G A A b e KR A R AT R TR 4
R it . ARG FEBRIFSHC %
Tk A 25 °C L, TG U6 BT R BE R 15.0 /L, ST Ak
Ok 0.128 kg /(kg+d) , &F P 25 d, 15" R
$70.16 kg/kg (2L COD 31 ), A [0l 3 tb 24, IS 4 2R
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163 Nm*/min.,

2 H R A SO B B i JEFLAR O 0.03 pum,
JE#4 [t PVDF, &% 11 B8 2 2 65 L/(m?-h) , 7158 B
MR 512.3 m%,

FERFIE  — R KN4 &, P=
4.0 kW ; — L AH Ak I i B A 8 15, 18 I s — S AL S
WA 44 ,0=600 m/h, H=13 m, P=37 kW ; fiff B2 £k [7 17
#2£,0=200 m*/h,H=13 m, P=15 kW ; 2% S i b i
KIEFEIL 2 65, P=2.5 kW ; AL S RIB A2 4,
8% AL IR 2 &, Q=150 m’/h, H=13 m, P=
11 kW ;HIEFKE 2 4 ,0=200 m*/h,H=25 m,P=22 kW ;
FHHRAL3AE(2H 14 ),0=5000 Nm*/h, H=8 m, P=
160 kW ; i U8 DU PR AR Ui 45 2 68, B 2D I 1
IR S5 S, P=110 kW,

3.4 NF+ROREAIEZRS

RIEA RS R NF+ROA S T2 R RS
A 3 2K 2 (8] T KOK B bR E SR . g R gp it
FECIE HE 15 L/(m?-h) V5 VRS 26 85% , T 54 At i 1T R
1889 m’. XBE RGBT EE & 12 L/(m’-h) 3
WAT 3 80% , T SV AR 2 222 m,

S/ NF VR 48 W 0 it B B b 1 /Kt 18 35 4 )
JE U A2, SR FH PR R 4 2, R 120 m/d (1Y)
NF ¥ 45 08 2 2 40 m*/d, {ff NF 58 4¢ 4 1 3 7m0
IR 95% . YRR A 0T WS NF 77K — e i
ANJGEERO R GE, B O /K6 A2 [l 1K 225K .

35 SiRAERS

1C R4 5 j #% A MBR 2 46 6 4% 15 U 7= 4 43 03l
H36.146.3 m'/d, &% K H4E 98.5% F . K E L
BAKHL2 G ,0=25 m*h,P=37.5kW,1 ] 14,5 KT
FEBF ] 8 ho 5.0 B K ML K J5 A 75 U8 &% K % 2
80% , % Fin BHIR R G B .
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B U WAL P IX B R R TR T L R
Bl At R 26 T VR Tt AN IS YR K ML 5 o K BL
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TV, % . IC+F % AJO+UF+NF+RO T ¥ A B W W I B B &
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Table 2 Influent and effluent water quality during actual operation

Tl [ COD.,  BOD, SS TN NH-N

KT HH 69192 28692 9650 2390 2000
KA RG MK TERME 12432 4962 7821 2786 2510
MBR &G K FHME 482 18 12 109 12
e 4 KOF 2.67 0.5 0 531 032

B R mg/L,

5 BITHRZASH

WH AT A E B AT 9% A R R
R AR U . SN IB AT AR S 32.36 JC/m’,
Hof AT 2% 2.08 J6/m’, HL 9% 22.34 J0/m’, 7% 75 9
2.40 Jo/m’, 25 7 2 (RS UE 1) L PAM | B 7 L9 il
R AR R 55 )5.54 JC/m’
6 BESHEBRESNHTRBGIEEE
6.1 UFFEZR%

UF J5575 e 32 28 i YR /K TR A b i 20 /N BRE 1R LR
I3 FREEA LY AR P A Y A& R T HL Y A
Sl . BETS YL Biin 2R LA 15« (1) 38 FH A4S It
%A O U8R, B S5 R DR PR A R AR A U R
PO R R AR — o A, B R U KR A VR AR A R K
-0 N | =B L R R R N R U T S 1T
TR MRS e (2) 58 WAL 708 Uk Vs /b JE T R B AL N L
TR 25 5 ey, 1R 5 RS o
6.2 NF/ROMEZE%

NF/RO V5 9 F 2 AL A ALY T DR 45
I, AR R AR SE = AR 5 g . B VAT AT« (1) i A
Z R HNER T pH & 6.1~6.5 , I8 /0 ik R 45 45 TE WL 14
DURBRES YR 5 (2) I ABHIR 7 5 (3) 8 WAk 27 3 vk .

7 it

C1) B X A2 16 7 3 BE 8 v |38 98 W TS T ) ke
JE L A BRI SR I TG PR SR A + R

AO+UF+NF+RO 45 T 2 b 3, 8 £t K 3k 30 O it
157K AR Tl 7K 7K B2 ) (GB/T 19923—2005)
e A RV A 7K ZR G 00 #b ST K K BT bR 7

(2) A A T2 RE08 & % B ff COD A& &L, 9t
s B AE R H K RRUE SR bR IR L S AT AR
32.36 JC/m’ .
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