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Wastewater Treatment Project of a Waste Vegetable Disposal Plant in
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of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China)

Abstract; The wastewater from waste vegetable disposal including crushing and digestion is
characterized by high pollutant concentration and low C/N ratio. To enhance the removal efficiency of
nitrogen and ensure the discharge standard of total nitrogen, the A*0” (' secondary O tank is MBR)
process is adopted to treat wastewater from a waste vegetable leaf disposal plant in Yunnan Province. The
start-up characteristics, operation effect and the treatment cost of the A*O° process were analyzed. In the
start-up stage, the COD removal efficiency was above 70% , the ammonia nitrogen removal efficiency was
above 99.5% after nitrification, and TN can achieve a high removal rate after adding a certain amount of
carbon sources. After stable operation, the effluent COD, ammonia nitrogen, total nitrogen and total
phosphorous were below 300, 10, 45 and 5 mg/L respectively, which met level C criteria in Wastewater
Quality Standards for Discharge to Municipal Sewers( GB/T 31962 —2015). According to calculation, the
wastewater treatment cost was 27. 564 yuan/m’.
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SERLIR T X T2 A7 AE TN L BR B MAL .
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ZHE TR FSE AR FHR R + R4
A+ PRIK A B B AL HL R 37 3R Ab B A 2 500
v/d, =K 2 000 m’/d, SR A’O® g FERE T

CAbFRER AR K, TEARTE COD b B RG 5R f [R] if, 56
XA BERR o 15 U Ak FHR FH S SR B K AL, th 7k K
J s J2 75 7K HE A B KB K BT AR ) (GB/T
31962—2015) C Zehnife . iR /K AR B 5 b i R
6 000 m*, F 2019 4F K@ B 58 ATt A B 1T, A
%h 3 800 1T,
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Tab.1 Design influent and effluent quality
COD/ BOD,/ NH, - N/ TN/ TP/ SS/
i H - . ’ - : . H {8
(mg-L™") (mg - L") (mg - L") (mg-L7") (mg- L") (mg-L7") P
#K <6 300 <3 000 <1 300 <1 800 <50 <8 000 7.5~9.0
HK <300 <150 <25 <45 <5 <250 6.5~9.5
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Fig. 1
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2.1 A0’ + MBR & 4418

UF A AR O A AR, A% 0% iR 2 5 R
A1 14 506 m*, o —2% A A AR 2 778 m’,
—F O AR 878 m’, "% A A A
1101 m*, — 4% O i ( MBR Jiith) A %A 749 m’,
BTG (MLSS) 2y 8 000 mg/L, 5 I 17 fif

Flow chart of wastewater treatment process

0.14 kgCOD/ (kgMLSS - d) ., JRAWEIFH LK 8 ~
10, ARG ENRA 2 61 11 45) , G Bl AE
Q=800 m’/h H =90 kPa N =37 kW,

— G A M TG A W KR, o
— R A WA, — P At 1 A2 & R EHR
320 mm, #5538 740 v/min, T 2.2 kW; —Z% A i 2
A0 & M HA 620 mm, 55 3E 480 r/min, TR
10 kW — 2% A W23k 2 &, 48 E 4 620 mm, 53
480 r/min, 5 kW,

— 4% O W B T R A R B AR Y
25% IS5 404 m’/min, [FRHRIES KL 4 ¢ 1 3
PRSP AER A . BARHLEES &, Hd 1 & 0 =86
m’/min P =58.8 kPa N =132 kW, B4 4 5 (3 F 1
#)0 =106 m’/min P =58.8 kPa N =160 kW ,4 &
2 5 XL A AR A R AL, e P AR A s

TEZ2% O b 42 ]y B X MBR B, A4 52
PVDF, }ik% 25 m® x0.4 pm,360 F 43 h 6 &, i
60 F, i e KB THE R 0.22 m*/(m? - d), &
B3 EMNN,2 F 14, G Q=27 m"/min P =
58.8 kPa N=45 kW, 2 5 HWZE (1 i1 &%) 1EH
HKEE G Q=115 m*/h H =150 kPa N =11 kW,
2 G IEmAE (L 14, Bl 8 ~ 10, LG5
Q=800 m’/h H=90 kPa N =37 kW, [f]f] H ik
BT T R G SN VR R S
2.2 SiRAE

PO 4 e 220 0. 2 kgMLSS/ (kgCOD - d)
ToAb B K b A AL B Gt  Ue 472 vd (B KRR
9% ) il it V5 e K Ja 7 A E K 2 80% (175 e
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FH3THh H2M

23.6 v/d, HIJCHIR sk Ml ik 2/ N4 oz,

W B — 8 b AR Bt Sy 5 P, A AL AR AR 453
m’ N %% 2 AR RO 1L TS R TR, 4
B2 320 mm, #5£ 740 v/min, I3 0. 75 kW, 58
MW 2 GARFA (L 1 &) MR s Je bRt At ¥ s
TARTH =I5 IRMK AL, B B IEFFE Q =55 m*/h \H =
300 kPa N =11 kW, A §5idhl

HRBACR I 1 & &R BUKHL, FEM A
BE4N 304, 4h TRl 400 ~ 600 kgDS/h, 1548 M3 % 9
KW, Bt Pl R GE, 505 Je s RHE N2 6 &
AES, ROk Sr =63 PAM g3 i 2l
3000 L/h, s BFFE 2 5 (1 1 %), 506 0 =5
m’/h \H =300 kPa N =2.2 kW,
3 ILZLiEBAT

JR 7K AL 3 52 e 145 4 36 58 U A B AN
TR BB B, B Ahis e B o 48 1 7K b 3
T8 Wi K T 4% % TS UE, B K R 2k 81 3%,
MLVSS/MLSS 71% , $:#hik BE 4% 3 000 mg/L it
B RG240 v HEKOR B R 53 R AAH
5 48 BT 53 B8 J5 WK JE SRl g i O it COD 4%
il fE1 000 mg/L LA, SR F A€ 2 (8] 8l K , 18 20 42
15 RS AL FRAA AT

AO” A~ 5l 4L BE DO #57il 7E 0. 5 mg/L 22
W, & M AEBAERI DO 1.0 ~2.5 mg/L, #K5
— 25 O AR i Y R TR G e =2 O it (JBE ) 1Y
BTG TR IR A G #E A —2 A 3, AR 55 TN (1B R A
AR DO FEA IR A W [ it i 4 i, 003 b 4
1E8 ~10, #4ls COD NH,” - N 1 TN {1 £ fa i 5% ,
TG Ve R b RN HE e 4R At MLSS 3 ~8
g/L it Ay 8 ~10 g/L, x5 el i & MR K &
G G IME AL E 5T K3 81% ~83% ,

4 HR5E
41 RRAWTURSRRE LS

Bl 2 fr7s R R GEIE Bl B v 2 B iy Bl S (] 1)
TAKFR . BHTFashpIEk NH - N kB 5,
D BE KA AR GERY NH, - N, i) koK & o
300 m’/d, 24 NH,” - N ¥ [ 5 0E % YL 1L, Bt B
PETF R G0 0 Ak B & V5 U 1 ey 5 4] #E 0. 05 ~
0.15 kgCOD/ (kgMLSS - d) .0. 02 ~0. 04 keNH, -
N/ (kgMLSS - d) .0.04 ~0. 13 keTN/ (kgMLSS - d),
Zat 40 Z K AR AT E AT BB HA
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Fig.2  Variation of system volume load with time
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Fig.3 Sludge concentration control at different inflow volume
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FIRES HEAI TG U8 i M 22 , AN T PR AR A 5 e AE T
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Fig.4 Foam and scum in the early stage of operation
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Fig.5 Variation of COD concentration in influent and effluent
and COD removal rate

TEBITHI (55 1 ~26 X) , &Gtk COD Jy
3900 ~7 400 mg/L, 7K COD } 160 ~ 430 mg/L,
COD £ BEFEH 90% L)L . M 27 KIF4R, Xt
COD LBR#FZ WAL, 7K COD B Ft s, 755
40 K, H7K COD H ik ] 1 000 mg/L L4 I, COD
EBRFFES] T0% o S ATINH RS TPI COD &
R 232 A e AT RE 5 IR A T2 273 IR UK
DA BB TS 8 36 75 Yy G W B PR A R o
Gh, R THESNN NH, - N BRI R R s Ty
i 40 RN ARG K =50 G VTS B COD i
P AF] 0. 03 keg/ (kgMLSS - d) , X FHHAEY)
KB = 8 5, IF 46 PRI, T DL SR 3 R K
COD F4,COD LBRFTRE. ERGEMAR LRFE
T a5 46 RIFURE AL He kK &, IF 480 7 H
B/ R B VR, 75 PR B9 COD i fif 24 3k 3 0. 1
kg/ (kgMLSS - d) . HILMEE 47 KIFhG RSk COD
M) EBRBBLIRE , Xt 25 RAAWETT (5 81
K) X COD [y RBRZIRF] T 94% LA I, Hi7K COD
F% % 300 mg/L LA, RFEIBITHAE o
4.3 XFNH, - N B9EBRFEE

Kl 6 i R Geik K NH — N R BEFI 25 BR
FREEN . ATLE H, REGEMFEK NHS - N ik
JEARAE R (930 ~ 1 300 mg/L) , 78R GLBATIHI
15 RN, 7K NHS - N &8 B G T PR &
K 7 740 mg/L, NH, - N EERFEAL, F5 04
40% Fiti o AT RIB AT I T R GRS I 4L
R A AL T AT B A, 3 TR A 18, 52 ma T i Ak

JBERBEAT o BEAT, K AR X A AIG  pH (B (2

8.3) W2 (FA) T R & AE — 2 R _E 4 ] A
TEBETEPES o 55 38 KA, H/K NH, - N FF 4G i
BRI S, 2t 7 KALREAT, K NH -N
GRS mg/L LUR ,NH) - N LERRZEH LT
FREALE 99% LA L, fe ik 2] 99. 8% , RGLAHALHCR
KA

=ik o ik - ERERE
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Fig. 6  Variation of NH,” — N concentration in influent and
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Fig.7 Variation of TN concentration in influent and effluent
and TN removal rate

TERGASI (55 5 ~41 KX) , d T s
s, B LARER 70 NHY - N SO ¥ b h iR £k, &
A BCR W AR B2, R T RGNS TN [ 2%
FRAEAR, K TN IR S . BEE RGN AL rE
R meE ,NH, - N Ll o i s, it
AT RIE 1A, BRIAES 48 ~61 K, HiK
TN JT46 BN T e a3, R0t TN /YRR
AR R o A 42 o (HAER 59 ~ 78 K, A Bl K
TN F8/E1E 200 mg/L 7oty , KERREARTE b
INRE A B DO 4 R A W R A KRR
FOAr 5o R 3 R B il 1~ A Befiy DO < 0.5
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mg/ L 38 2% i K [l i b R0 8 n A A e U A5
Jiti, N5 78 KIFAR, 7K TN & 45 M 200 mg/L 7245
R 6 me/L, KFRF R mih#E Lt 99.5%
4.5 3F TP HEBRME

o FIREEDTIE A IR AL FLIS FE X TP A 5 3 1Y
EEREOR, T LA A YA B R SE ) TP Wk B2 KA
5 ~10 mg/L, Z3d AW Ab BS K 1) TP 4EF57E 2 ~
Smg/L, i1 T3 A4 Y4B R 58 COD/TP ik 3|
400, % & fx U5 3 n J5 R 41y COD/TP &5 ik
600 ~ 800, flf LA RGE LI MG I e K18 . %
TRJ7 58 BOMBEIR — Z N/ 53 5, RSk
FRGAT Tl | 23t — BB TR] A2 AT, it P9 R 7 s
A IR 0] BB A TH R o
5 iEATH A

JEKAL B R Ge s AT 2% ] £ 2R 2550 2
e KB N LB AR Z 402 HiS 2 e 4t
B2 5, O 2 PAC MR 2 Ju/kg, fih
1.94 kg/m’, #% iy 3. 88 J&/m’; PAM B {3y 28
Jt/kg, 4 0. 06 kg/m’, # 10 1. 68 J6/m’ ; 14
) B4 Ry 3 Je/kg, FH & 0. 08 kg/m’, 3% 1y
0.24 Jo/m’ ;LB 2477 3¢ A 4 400 5T/ H , #r4 0. 073
J6/m® (AhFEK A 2 000 m*/d ) 5 Bk I8 () B
#k 3.5 Jo/kg, IE R 2.1 kg/m’, 3R 7. 35
Jo/m’, QELFE AN 0.85 0/ (kW - h) | &N
23 500 kW - h/d, 2%} 9.99 55/m’, @K% i
#rk 3.5 Jo/m’, Ik 35 m'/d, %% ] 0. 061
Jo/m’ s AT T8 1 A EET 9 A LR T 1
N, EH 8000 o/, Ha A5t 5 500 5o/ H L, T &
111 Jo/m’ ;. ®ZFCAEL W 9% :235 000 Ji/a,
£0.33 Jo/m’, @HFG:2.7 Ju/m’ . DG
#%.300 50/d, 3745 0. 15 75/m’ . LAtk 27. 564
Ju/m’,
6 it
@ KA A’0® T2 A B K 5732 1 R A A HE
AKX COD [ Bk 5 90% LA I, H 7K COD <
300 mg/L;%f NH,;” — N (LR EH 9% L), H
7K NH; =N <10 mg/L; %} TN [#) LRk F] 97% L)
I, 7K TN <45 mg/L; X TP £ BR 2R K 590 % LA

B K TP <5 mg/L, REGUatThE
@ IR KK R FIAK BTk A AR A, T A L
HERYEN MLSS, GRUERLAE Y 14 T for 765 BEVL LN
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