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Zero Discharge and Resource Recovery in Leachate Treatment from a Domestic

Waste Incineration Power Plant
LIU Zhuang-quan
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Abstract: This paper presents the zero discharge and resource recovery practices at the Nanjing
Jiangbei domestic wasle incineration power plant, which processes 800 m’/d leachate. The treatment
system integrates multiple technologies, including pretreatment, upflow anaerobic sludge blanket filter
reactor (UBF), two-stage A/O—MBR, nanofiltration(NF), and reverse osmosis(RO). The NF concentrate is
treated using membrane reduction followed by back-spray incineration, while the RO concentrate
undergoes softening, STRO reduction, and lime slurry treatment. Additionally, pretreated biogas is
sprayed into the incinerator for co-combustion to generate electricity. The system operates stably with a
recovery rate of over 83.0%. The treated effluent is reused for cooling water supplementation, and the
electricity generated from biogas co-combustion meets the power demands of the leachate treatment
system. This project demonstrates a successful implementation of zero discharge leachate treatment,

achieving full resource recovery and wastewater reuse.
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Tab.1 Design influent and effluent quality
B COD/ | NH,—-N/ TN/ SS/
fRbr -1 ) -1 -1 -1 pH
(mg-L™") [ (mg-L™") | (mg-L™) | (mg-L™")

itk | 80 000 1 800 2500 5000 5.0~6.0
WK 60 10 40 30 | 6.5~8.5
2 ILEAEL LR
2.1 FIZiR#E

Z B H KT R, & A COD Fk 4y
P B ER , S I H i1 &5 455 T
H A be 5 00 AL B T 204 i, B I AL 3R 1
Ab B+ PR UBF+ M 2% A/O-MBR+NF+RO” T. 75
(WL 1)

K A BT A3 W5 V38 3 7K IR B T 2 0 T
o0 1) PR LA AL , 2 BRREAR>1. 8 mm 1Y [ 44 2%
J& B 3 AR — 2 L BRI AR SS, WL
K Rt AT K R K R A 2 A LA R
ARG IEK S, P38 2 IR AR 7K S 8 7 3 v
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A5 0 M o A O 7= AR TE AR, FL R BRI R T Ak B
JEWEASE R B ke, SEEL T RBVR [Nl R4 H
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B 1R IR K CIN FL 2R, it vh 2 e B 43 2 4%
WAt 8 R D53 5 18 10 Y TR AR I A L
e AT A/O it , DARIE SRS A BT 7 SRR IR, M
TR3F A0 R Z N RAFHALR S pH IR E . AJOR
BORA WGE 1 A B D AT UK 43 85 UEVE TR
28 MR E 5 K BT J5 MR A NF FTRO R G dE 17T
FEARBE RO BRI R385 99% L) b, XA LY 2
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Fig.1 Process flow of leachate treatment and water

balance
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XN 7K 345 BRI R] 300 R 6. 6,126 h F2 A
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B AR IRAE N INAAIR . B ;4 R T 2 1
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PR B8 4 K D3 A2 o K 1 oo G o FE R
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[ COD 7EJRAA SN T 8K g iR Ak , A Al T 5 28 MBR
Ab B

KA R G % 580 % 2 i UBF, B 4b P
400 m*/d kK COD A 75 /L iz FTHE A 32~35 °C,
pH 2k 6. 8~7. 8, 7M1}y 8 kgCOD/(m’-d) ,COD %
B3R 4% 75% it (%5 J8 5 5 MBR RS AR T i B &L
SEAfT), FTRAER 0. 8 m/h, P EE N 0. 45 m'/kgCOD,
KRR BTN 7 do F2 B 4%« 2 R A DR S 1
28, R SF 915, 2 mx17. 6 m, A AL 2 800 m;
TEFRIE 3 4 ,0=150 m’/h, N=15 kW; HERZE 2 &5, 0=
15 m*h,N=3 kW .
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B, AR SRR TH BRI K R H SR
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HA 821750 m'/h, B 5 65%~T75% ., %5
WA BUBEAE AR 188, RS AT A 78 B 400 m? s TH AT
L35 A 1 £, AbPEBE 7 800 m'/h; IH AR BE R
34,0=250 m’/h, KIGKE 1.2 m, W AT L 1:5,
2.5 TWZR/AO-MBR BE%

2B ) 0T 4 T P 4% AO i FTAL B = UF R 42
2R, 8 L AR AL RS AL SRR R BRK Th A AL
Y EZAABAD, A LR RIEH 99. 5%, BA
BroRiA ) 95%. HME I UF RG85¢ MK 7 8 fiys
TR IR1R , A i B2 B A B 2R G i 1E W is AT B s A
FISEAT o SR 70 A R0 oy 1Y) S U e e R RE 1Y
25 RV ML 5 S0, A LU R S, B AR FL R
232%, T HEA RN # A ALY A A E R
i AR AR R A R R, [ B AR S B R
2= A3 2 NGRS T R 21 R G X i N
TR G W AT ) e P LB (R A A R G is 17 i 4%
HITE35 CLLF . PIZR AO RGEIIHTHS 8 b Fi Ny

800 m*/d 5 YR Mk K 15 /L K K 25~35 C B A
AN 0. 05~0. 09 kgNO, —N/(kgMLSS-d) . il§ 1k
FH0.03~0. 05 kgNH,~N/(kgMLSS-d) .5 ¥ i faf
0.07~0. 15 kgCOD/(kgMLSS-d) . J5 7= % 7 0. 15~
0. 30 kgMLSS/kgCOD & [T 3 bRy 25 i K He oy
4:1 BB 10.4 d. UF XTS5 %25
UF, 822 4b 3 4524 400 m*/d, % 1 B 8 67 1/
(m*-h). 8] (13} =2.54 cm)3 m KAF
JE, PFDF #4 i, L4249 30 nm, 10 A4 27. 2 m?, #i¢
RERVEIRIE A 60 °Co FLCE 20 AR A 2B, 5 i
TR 544 m?,

FEARY ) — G A 15 R ST (LxBXH) K
21 mx9.5 mx9 m, {5 B B [H] 2k 1.95 d; — L O 3ih 2
JE , ¥t R SF (LXBXH )} 21 mx16. 5 mx9 m, {5 B4 fif A]
F6.76 d; P At 1), ¥ R SF (LxBXH) 24 9. 4 mx
12 mx7 m, {5 B B [E] 4 0. 85 d; PIZ O3t 1 )3 , 1+ ]
SFCLXBXH) ] 9. 4 mx12 mx7 m, #5835 A] 4 0. 85 d.

F B AL NI HEILS &, N=3 kW ;1%
A 2%, 0=600 m*/h, N=110 kW ; i /i £k [1] 37 4%
143, 0=400 m*/h, H=130 kPa, N=30 kW ; 114 1L /5 #F 5%
24 ,0=100 m*h, H=300 kPa, N=15 kW ; 25 T & 7% K
HL3E,2H 14, 0=135 m*min, H=80 kPa, N=185
kW3 1 e 5% 6 &5, 0=560 m*/h, H=130 kPa, N=37
kW32 B i % 1 65, 0=270 m*/h, H=130 kPa, N=15
kW 16 BT I B < 4F 138 UF KR 2 &, 0=350
m*/h, H=160 kPa, N=22 kW ; XUFR i UF 4E i %% & 2
£,Q=470 m*/d,N=110 kW ; @ IEIFEE NS 1 £,
N=11 kW,
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JECTR B b B AR 40K F NF+RO 414 T2, 3l i st
AR, H R R BRK T R B B A AL L VA S TDS
S5 RO L KO B R OR o Oy A 7 JEE ) 45 3 R g
T H B R RS AR T L T B AR LN R K
R ARG SRR E

RGBS E:NF RO REi 4425, AL bR
TN 400 m¥/d, % JE 10% & AR R 5. NF 3R EE it
15 Li(m®+h) V6 W™ 50 80% , S JEETH AR 2 040
m?; RO BT RO o0 11,5 L/(m?+h) , W W77 R N
75%, S BT AR 2 368 m?, FE K £ NF /KR 3
B2 14),0=20 m*h, H=400 kPa, N=5. 5 kW;RO
HEKFE 3G (2145, 0=20 m*/h, H=300 kPa, N=4
kW 5 2 AL 9 26 B 2 B, — ] — IR, Q=440
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m’/d, N=38 kW; LML B B E 2, — P —
&, 0=400 m*/d ,N=59 kW,
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Y30 W 45 T 24 160 mi/d, K FH R R T E
Frdi s A A B . 38 H I A T e v e 3 & AR A
RGURSAG AR IR, Sy 94 T Il x A Ak R SE Y
SEMA %00 H 45 G R0 10 R sSUOR FH T 58 5 L
FEAE P, B 24120 m¥/d TH WA RS B AR 2L 21, 8
m’/d — 2 T BB dn W (B FE R ) 5 32 m’/d 4%
S MR A8 IR A 5 Il B B AR R AR A B, 2B
WA RYI R R G 1 £, 0=180 m*/d, N=45 kW ;
WearmmImE R 2 5 (1 H 14 ), Q=10 m¥h, H=600
kPa, N=4 kW ; — it & BImE 1 20 4>, Q=1~15 L/min,
M5 %% 15 4£<550 wm.
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FB 3 W 4 W 29 190 m*/d, SR TR BE I 0 + 55
5 T UE M+ 7 SR 5+ 55 R STRO+ 1 MK il 3 41
G L RBBEBWANGE DI N UTTE 2 38 5L
PR AR AL RBREE W 2 S5 2 s R R Y IE H is
1o Ak I U8 J5 19 v K 8 e 98 15 IS A R
STRO Ji& Z Gt it — 2P W 4 ol 12, STRO T ¥ (95 m¥/d)
5RO H/AKIRA G EH, STRO K (95 m/d) 18 i 12
T 2R H T 22 000 A I 25 KRV SR 35 4o A K il S
FhFEHIK

STRO it 24 # 2 Bk it, R EL &
100 m*/d, % 8 10% & 4 Z A0, ot & 8 L/ (h-
m®) VRN 50% , S AL 600 m?.
B — R A BN 5 % BEDTTE D 1 225, Q=20 m’/h; f4 5%
Wit g 4% 1 2, 0=20 m’/h; 2 STRO K H 2 &, 0=5
m’/h, TR 509%, #:4E 15 71 5. 5 MPa, N=25 kW ; %
R PETHE 2 5 (1 145) , 0=10 m*/min, H=1
MPa,N=5.5 kW,
2.9 TiRAMERSL

A A ZR G077 A 1 TR A T YR R 0 B K MLt
K, WK 75 8 24 32 vd (57K R 80%) , 7Kk 5
Y3 i i R A ik ABE LRI AR e b 3, SIS Y Ah B
I ER SR, FERS B OBKIL2 G, Q=
5~12 m*/h, N=(22+5.5) kW; = JF 20— {K 1k 22 3¢ 5
#5281 45,0=5~8 m*/h,N=5 kW,
2.10 BRER%

AE T RARME SR, BT A SR —
TRALAR AT TR E = S5, X R MIEDL B 35 D s R

L AO ML 48 TR AN S U8 K TR] R AT RS
WCHE T Y SLAE A SE be ) B 3 T B R XA R A b
PR — R ABE AP BE B ab B, S RS 4 i
ToEA, 5 AL H B EE R bR R RS
FHEG 2500 B B S AEAR, SO B S XL L AE
FEEA B ONRHL2 5, 0=20 000 m*/h, H=2. 6
kPa, N=30 kW
3 ERFRBATHR

© I H @A s TR, KK T
I 2021 4B IR AL R R G0 T3 33 | KoK B A4
TEBAF B LB 5 L3R 2 FE] 2~4

F2 2021 & HkKEYE

Tab.2 Annual average influent and effluent quality

in 2021
COD/ | NH-N/ | TN/ Ss/
i 3
TH | (g L) | (mgeL™) | (mgeL) | (mg-Ly | PH
K | 69185 | 1778 2169 | 11000 5.5
HK <10 <0.1 <14 <1 6.6
Btk 60 10 40 30 6.5~8.5

% COD NH,-N TN 1SS 1 22 55 353511 4 99.9%
99.9% .99.3% F1199.9% LI I,

I

M 20 LA H, H7K COD<10 mg/L .COD % Bk
#>99.9%; i 7K NH,~N<0. 1 mg/L, NH,-N 2 [} %>
99. 9% ; 7K TN<14 mg/L, £ FE%>99. 3%, H 7KK JF
A8 T (3T ¥ K AR R ol 7K 7K BT ) (GB/T
19923—2005) Hr i 20 248 HIZK R e kb 727K 1)
IR BRI

== -3¢ =K

HK

LBR% 1%

A

67 8 §1.01.1120
A
B2 UBFRESE% COD I EMB MR
Fig.2 COD removal effect by UBF
B 2~4 T] L Y, UBF 2 2% COD 34 4 [
N 74. 1% ,MBR % COD NH,—N . TN [ F- 15 F: [ 3%
I3 91 97. 9% .99. 9% . 96. 1%, [ 2 4 %} COD . TN

B3 22 BR 25351 M 97. 9% .89. 2%
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@ K2.3%&8], 3K TN E T 2 500 mg/L 23
Xof PRAE = A A IAE S5 B0 BEACRFEAIG , MBR X
COD F1 NH,—N [ L BRASCR LR E | AR Z K
COD .NH,—N 3 35400 ; >4 MBR 7K C/N 1531 8~9
fif, MBR Hi 7K TN A fIX F 70 mg/L, 4 C/N fEZE 2 6. 5
A, MBR 7K TN K+ 2 29 120 mg/L.
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) 400 108 R 247 T 1] s % o o AR R AR B G A S R AR
B, 25 B0 5 BE B VR A 191 s g 2 I 7 0. 5~1. 0 t/h,
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[ AR 18. 2 Jo/m®, A48 N T 9% A6 K I 2t | i
3% s AT AR AR 38. 0 JG/m*, AL 4G K 9 HL B L 25
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