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a*réi EH, wNEAEERERL B MR IR E R E R TR HOARE AR, ;d‘_)‘eq
LB E A U 5 0 R, B R R R AL B AL 300 m/d, KA RSN E IR R BB B B
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20 % MBR % %, S8 1R 4F 4o 5 Bh A MLt A= % 5., MBR K52 NF A= RO 422 )5 | 4% 9E 5 5 KRR
KA, BATE R AW, % T % aF COD NH, - N. TN Fo TP &4 %tk & 5 51 4 99. 99% .99. 98% .
99.24% F= 99.98% , K AR I AR ] 4 4.6.0.24 12,4 F2 0. 014 mg/L, ¥4 T s - X Ab 3R 437
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Treatment of Leachate from Waste Incineration Plant by a Combined Process

of IOC, A/0O, and UF/NF/RO
SUN Ai-hua', CHEN Bo’, LIU Shen'
(1. Changzhou Key Laboratory of Eco-Textile Technology, Changzhou Vocational Institute of Textile
and Garment, Changzhou 213164, China; 2. FEverbright Changzhou Hi-Tech Environmental Energy
< Changzhou > Co. Lid., Changzhou 213000, China)

Abstract; In a certain domestic waste incineration power plant in Changzhou, the collected urban
domestic wastes are fermented and decomposed to improve the calorific value, during which leachate
containing high concentration of organic matter is produced. The leachate was treated by a combined
process of inner and outer cycling anaerobic reactor (I0C), A/0, and UF/NF/RO with designed
treatment capacity of 300 m’/d, and the effluent quality follows the standard of supplementary water
quality for open type circulating cooling water system in The Reuse of Urban Recycling Water—Water
Qualiry Standard for Industrial Uses( GB/T 19923 —2005). The self-developed 10C can better adapt to
the treatment of high concentration leachate through the combination of inner and outer circulation
systems. The MBR system constituted with the external tubular UF and the biological treatment A/O
system can remove organics and total nitrogen well. Then the MBR effluent is treated by nanofiltration
and reverse osmosis to better ensure that the final effluent quality can better meet the standard
requirements. It is found that the removal rates of COD, NH; =N, TN and TP are 99.99% , 99.98% ,
99.24% and 99.98% , respectively, and the corresponding effluent values are 4.6, 0.24, 12.4 and
0.014 mg/L, respectively. These results are superior to the standard of the open type circulating cooling
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water quality, thereby the effluent can be reused for supplementary.

Key words: leachate; anaerobic reactor;
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HMETR FHERCER 72 AL B + A=y kb B L R
AbHR, G YE (UF) (4008 (NF) 228 (RO) 5, &
WM T 2487,
1 TR
1.1 R ERKRKERHRE

HOMGH AL R R R AR B T H %
HUR R 300 m*/d, P53 WA HE 2R 4 1k 7K K R BROK
Fe 22N BETH B, H K K R AT T 75 7K R
FIF Tl K K B ) (GB/T 19923—2005 ) H i -
G ENK RGN TR bR E . Btk B
KK R W 1,
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Tab. 1 Design influent and effluent quality
5iH oH fi COD/_I BODS/_] NH, - N]/ TN(LA N ?Jlr)/ TP(LL P ij)/ Ss/ |
(mg-L™") (mg-L7") (mg - L") (mg - L7") (mg-L7) | (mg-TL7")
HEK K B 6~9 60 000 35 000 2 300 2 500 150 15 000
HKKE | 6.5~8.5 60 10 10 40 1.0 —
H: TN SR E BRI T e dilbniE) (GB 16889—2008 ) $447 .
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Fig. 1 Flow chart of leachate treatment process
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d, R R 7. 39 kgCOD/ (m® - d) . RHIH
TR L2 IH AR IR BE 7R 35 °C, I Be ™ <
#.0.395 m’/kgCOD , 4 w725 5 6 098 m’/d, 4
s — A TR B s, T AP b S 2 70%
WA A 8 711 m/d, B 363 m*/h, Jit & {63
H24,0=200 m'/h,H=90 kPa,N =11 kW ;&
14,0=20m’/h,H=140 kPa,N=4.0 kW; 5—
TR R R B A B R 1000 m/h,
2.2 AO RS

R 2 AR T SRR b s e s il bR i) (GB
16889—2008 ) it i U HERL A BESR ), — W1 it
PG A0 RS, L hrits 175 18 21 3 Hh B i) J— A
A/0 RGBSR ANAE— A/0 RGN T =K
fififbit , i —2P 4 COD KFR%,

— QA 1 e B TR R A, A RSUK TR

H 8.5 m, RN 967 m® (RN 3.2 d, X
ik % A 0. 07 kgNO; — N/ (kgMLVSS - d) , #it
RAEAL R R 50% , 5 e vk B (VSS) #5464 7 000
mg/ L, F S B P R i 13 e A 30 = 1 (TR EVA
PR I DA U4 HIFE O ¢+ 1) 5 —Zhif Akt 1,
R PSR EE + 450 , A ROKIR N 8.5 m, RS
F1 047.5 m® R K 3.5 d, 15 ik 0. 13
kgCOD,/ (kgVSS - d), COD Z [k 70% , VSS 3
Til7E 7 000 mg/L; — e fifbith 1 &, 5N A TR € + 45
P, BBOKIEN 8.5 m, HELAERUA 671.5 m’, (574
mHE R 2.2 d, 75 R A 0. 25 kgCOD,/ (kgVSS -
d) ,COD F:[5:%H 80% , VSS ¥:3HI7E 7 000 mg/L, 5
Jer=m 2y 500 kg/d, —4, —Haifbit BT A m ik
THEHR 1900 keg/d, e K4 SRR 1450 m'/h,
A/O R FEEM B MAGRILER 2,

Fx2 NORFEEEZERIE

Tab.2 Main equipment and instruments of A/O process

W i s

— IR (Q =250 m’/h,H =150 kPa,N =18.5 kW 2 &
TR Q =150 m*/h,H =150 kPa,N =18.5 kW 24
TR (RMAE LA Q=100 m*/h,H =150 kPa,N =11 kW 14
VK ZE (RN AR ) (Q =300 m’/h,H =150 kPa,N =18.5 kW 14
A (BP0 ) Q =300 m’/h,H =150 kPa,N =15 kW 1=
St A =250 m’ 14

— R AR R A Q=100 m’/h,H =150 kPa,N=7.5 kW 18
A K BEREAL N=5kW 24
— 2% O WKL N=2.5kW 1 &
T8RO K FEAL N=2.5kW 14
B HREAHL Q=25 m’/min,H =70 kPa,N=35 kW(2 1 %) 34

— IR A 8 BRIR A 4E
RS IRBEA 10 BEE S ds 2E

2.3 UF &%

ShEAE X UF 54 A0 & St 241 il
MBR 24 (BAEW O Nids) , Hdt A0 RE LA
HLI AN, UF LB 0k A A

UF i3 & 2 45, B PVDF #1 T, 4h5c -l FRP
B A EAR A BE 439718 20. 32 em(8 in) 3 m,
A B AR 8 mm, BTN R 27.2 m®, R 5 4
m/s, Wi R 67.4 L/(m? « h), K& R 15
m’/h,

2.4 NF &%

NF 3 AP A1, 18 RO RS T4k
B RBRATE T2 KRR L FRAY COD F1 kK1Y
Ji R EA RO RGEK AT & K K REER .

NF 258 1 £, BN 37. 2 m® I3 &
10.65 L/(m?® « h), [A KK 85% , ik k& K 15
m’/h (3 ey 110% 3817 .

2.5 RO &%

KB, RS irh, & F K C/N HARE
W 2B B R ER , AMInaR IR @i RO R4
AJPRAIEH 7K TN COD (85 75548 hrak B 2K, SEbR
s 7HF, RO RIS ZAE 55 A AT .

RO % & 1 £, 4 ER A 405 Ry 17.78
em(7 in) \1 016 mm, B EZH (R R RN 37.2 m* 4
SORSE A AR 6 S, KR R 12 m/h,
BTSN 3 MPa, 5™ 54 193. 75 m*/d, [l
R T5% HFrbri 3N 99.7%
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P M TR A 2018 4 6 st — 4
AT EARIEATEET, LA W U8 7= A A 5
LB T2 B0, HERR DR R S5 0, 35043 Bt 391G e
B L, LA A5 0 2 F8 b ST (B R R £
X F 7K pH B . BOD; Fi1 SS #5475, £ RO & 7K B,
pH i} 6.6 ~7.0 .BOD, 7£ 0.9 mg/L LN .SS 2} 0
mg/L, BT 4 A HKEK,
3.1 % COD W%k

REWRAERET e e 7= A 1 18 U VS AT IR A
J& , H COD FEZAL P 7E 45 000 me/L Fff 3T, 3% 5l B
P FREK TR (RPN P SR R — A
DR A AE HR 5 X = vk BE COD 1 B
E0[ ik 95.0% ", 4pE X MBR + NF + RO i & %0
Xt COD Z:Bfaik 93.3% 2, AT H iz 174 [l 4
it COD F14¢ 3 B 850 COD E£RR R WK 2, kK
COD 2} 35 000 ~ 64 000 mg/L, V-4 {7 49 449
mg/L, M R E N 99.99% , H 7k COD K 2 ~ 8
mg/L,-H{H 2 4.6 mg/L, W8 A% Tk 225K (60
mg/L) , ZEWAL B T2 % COD ik 338 o 1k 58, i b
i, KK B e , AL BSR4
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Fig.2  COD of leachate influent and COD removal rates of

the main units

M 2 FTLAE H RO X A 38 3 P dwe /), TRAR
WEL5 NF XS B A3 8l 1k 4%, MBR 28 48 X0 1 110 5
PERROR o PRAAS e B2 Wi PR 2R 32 28 TR L pHL L
AR AL VB SR I A A FE YRS, B IS WO
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TS B EA TR E N, B R i
ok X S AL B B, I AL A U R i 30 ~
35 CHImAEIEE, FF A ESPFIIE <15 CHf, X3

=2

IR AR B 5 ) 5 R, O R T DR AR R T I R
10C PR g5 P AL BB U8R COD 5, 2Bk i
N 95.6% PRI ABRFE N 92. 1% , 75 L BRIk 5))
MAFIES, 7K COD {5, 3 154k A/0 R4
IALEE T . MBR RGF-1LERFE R 90.3% , A1l
P 2B F2AE A0 BR800, Rl g RS is Tk
NG, R TRE ., RO XHEKER K, —
HE7k COD A 50 me/L AL, NF 7k COD ¥{H
9 56. 1 mg/L, FoALF4 RO JEEK K REER , B,
HEBRFB SR

3.2 3t NH, - N gy£%

A W i ARt R o S i Ak 0 A AR A S
B, B — DA T 1 A 1 R e D 58 B A Ak e
Rt . SRAPIZ UASB - A/0 R4 4bFiLi5 ik
W, NH, =N A 1 100 ~2 000 mg/L s} il F2 55 % Ky
99.0% ,TN 2%k 80% ~92% ", RH A/0 T.
KA MBR XHB B NH, - N Al TP (1) £FRF 0] 5
99.2% M192.2% ' . BATHIN] AW NH, - N
& ELEPIT LRI 3, # K NH, - N 2 800 ~
2400 mg/L, EH{EH 1 528.5 mg/L, LR N
99.98% , H,7k NH, — N 3/ 0.001 ~0. 850 mg/L, V-3
{4 0.24 mg/L, W AR T 7K NHy - N ZE3R (1) 10
mg/L,

— ¥ i NH,-N >« MBR HINH:-N £B%
- NF HJNH,-N 2BR#% o RO FINH,-N L%

260043 100

2 400 PR o Rece o § 800
bpzzoo k% E‘MV‘"F' i) ‘f? A""".‘ -80 §
£2000f 0 ek Ul .; B
> 1800f i ". 70 &
L 1600} 160
= 1200 123
Z 1000 | H ;‘g z
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Fig.3 NH; — N of leachate influent and NH; — N removal

rates of the main units

H & 3 AT LA 7 b NH, - N BE 35 P
Wesh B, T s iy NH, - N {5, MBR R4EH
7K NH; - N 48 XHEAAAER S , (A LB SA0E , it
FRYGe b B WA Ak T AN S Ak R e R 25
W, %k 99.3% ~99. 8% , 7k NH, - N K
3.3 ~10.9 mg/L,#{H M 6.6 mg/L, NF Fl RO B4
RERFD A 77.2% F184. 4% , B30 1+ 1, 54 i
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RORA WL o 78 50 AR LB, S A PR fLR
AR WK . NH; - N LUiF 52 (FA,NH, ) Filgk
WEF (NH, ) BAMIE XA TP, FAKRE S
NH, — Nk B2 pH i AR B 22 A0 G, 0 A A =
Ji FA 2358 20 I @ 1 F0 s g ki A0, NHy - N
FEE LT MBR R4 A0 F85r 58 L £ Bk, UF &
53 NH; - N LBR#FAE , MBR R4 17K NH, - N 44
XHEA B8, BER NF RO [ 7K NHy - N {EAH X F2
A HH L BRRPE SR

SHE 1 10C 4L R48 it NH, - N TN
HOR & B, 385 3 v NH, - NLTN 4953 31
1528.5.1 738. 5 mg/L, i 10C JK % J2 i 2% v
NH, - N . TN #{E 45 %124 1 824. 1.1 971. 8 mg/L,
NH, — N TN 435 7} &5 19. 34% F113.42% , 55 &
W Y TR 0 W 1) R L /K S B REAE D A A5 N I 4
PR e R R E
3.3 %t TN W%

RINFAL LAl AH L FI R g fk , 10C R
A A JCRE AR S R IR, R, TN /) R
B A0 RGEI . AR H 247 A E I TN B
A FEHITHY TN LERZEILIE 4, #E7K TN 2R 990 ~
3100 mg/L, EX{E M 1 738.5 me/L, 4 L ER%E N
99.24% 17K TN % 9.5 ~ 15 mg/L, (i 12. 4
mg/L, B i L F /KR 1 40 mg/ L,

— {9 TN =< MBR # TN 2%
- NF ) TN KBR%E < RO 9 TN XBr%

3300 S STOORGER o O 1100 b\g
22800 80 g
20 it
22300} P
Z =
S 1800 , i M Ja0 R
2"l a2
= 1300 )BT ‘ HH '- j20 &

17 13 19 25 31 37 43 49 55 61 67
JE#u A
4 BiRik#AKk INEREEZAT TN XE

Fig.4 TN of leachate influent and TN removal rates of the
main units

Hil&l 4 DL, 3R i e TN 52 B 2 1 1k
Mcsh. MBR RGEx; TN i) LBk H B — & 3,
{HH NH, - N ZERFAL, TN £EBRFEN 79. 3% ~
94.0% , 7K TN 24 90. 1 ~367 mg/L, ¥){H 4y 243. 3
mg/L, AT RET 2 DO 25 0.2 ~0.5 meg/L ik
SAIREE AL IS 1 [T 7K BEARAIE DO 7E 2. 0 mg/L

Phb AHZE 10C PR v aedb BRFS #EA A/O BLi) Ik
7K COD ¥3{E 4 3 937 mg/L, iR A5, DO #I4L
P, B4R B T IR RS, R AL R BTS2
NF F1 RO [ TN B2 5H 33.2% M1 92. 1% , 5
AIIIRES ALEA K,
3.4 Xt TP WX

B8 1) 23 B 32 G b 2 BR ol A AR Bl , A< T H
R AR, A B BSOS B, —
10C PR B Be A= 9 56 1 B B AR MO 5 o)
—E A0 BB b R IR s B B A K
M HSCRBAE AF - A B SR W8 T i R ALl o s A B [T
it TP {EFN4 F 2T TP LBRFILE S, K TP Jy
48 ~ 182 mg/L, E-3{E Hy 97. 2 mg/L, i 5% Ky
99.98% , Hi 7K TP 7 0.001 ~0. 036 mg/L, F-HI{EH N
0.014 mg/L, BIRAL T H/KZSK AT 1.0 mg/L,

— P TP DRAURERY TP RBR %

> MBR 1) TP £FE3  » NF i) TP ZFR3
RO ) TP LBRF

200 s acoosocooogesn] 100
o 180¢ i 7’“’5 ' o R0l 90 E
160t A lg0 &
£ 140f ) 0
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& 1201 60 o
= 100} B
= 80} N
= sl AU %

40| | H|| || Ll 30 &
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Fig.5 TP of leachate influent and TP removal rates of the

main units

HI Tl 5 W DA H, 77 b TP e 8 B 21 1
shElE, H5 NHy - N f1 TN 3 sh Al . Bl
e — T R = i E MU E T C 2 P Ry
100 : 1, JRAAGEPERAEY TR C 2 P 200 : 1, M4
Y1 H BODs/TP Ay 292, B 70 2 AHXS ik =, 45 ) 4
BT T R R AT, ROoT R M2, T 5 B o0 R
Z AR, R Z AR . MBR NF RO
TP LB AH0 97.9% 77. 4% F1 86.4% , 58k K
Vs R PR IR AR SR IR Ko
4 AT RASHT

TR I A BB R R AL B H BT
37 500 JiC, Wik AERR T B IE W L bR is 1T A
28.08 Jo/m’, HiFHE %% 19. 23 Jo/m’, 257 2% 4. 20
Jo/m’  AEE R 1,81 oo/ m® (R A &) L A
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TRz B, % 10C—A/0—UF/NF/RO

HET LRI B AR T B Us W, 1 /K K BTl 2
(I i5 K BA A A Tk KK iT) (GB/T
19923—2005 ) , ;A #b Fe K PR 2R . % T 2R
TR K SR B IR B R s 1 A
PLY LS A FEEAE MBR &G LBR, K& NF
1 RO 4b38 )5, COD NH, — N, TN F1 TP 43 5|3k 5|
4.6.0.24 12.4 F10.014 mg/L, Z T 2454 T 4E4k
QPR RGN AL B R G5, 1B DR WAL B Ay 28. 08
Jo/m’,

Xk
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