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Treatment of kitchen wastewater by process of pretreatment-

AOAO-UF-Fenton-coagulation sedimentation
CAO Meng
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Abstract: Kitchen wastewater is characterized by high concentration of pollutants, complex composition, high oil
content, high concentration of organic matter and ammonia nitrogen, and is difficult to treat. Taking a kitchen waste
treatment plant in southwest China as an example, the water quality characteristics of anaerobic digestion dewater-
ing filtrate of the plant were analyzed and a suitable treatment process was selected. The wastewater treatment sta-
tion mainly treated biogas slurry and other production wastewater after anaerobic digestion dewatering, and the
treatment scale is 60 t/d. Oil separation+air flotation+regulating tank+hydrolysis acidification+AOAO+external UF
system+Fenton advanced oxidation+coagulation and sedimentation process was used for treatment. The main design
parameters of the system were introduced and the project operation and cost were analyzed. The results show that ef-
fluent COD,,, BOD,, SS, TN, NH,-N, TP, animal and vegetable oil were 260 mg/L., 95 mg/L, 20 mg/L., 67 mg/L,
19 mg/L., 2 mg/L., and 70 mg/L. on average, respectively, after the treatment of the kitchen wastewater. And the
effluent quality of the system could stably meet the requirements of the pipeline and agreement standard with the
downstream wastewater plant. The operating cost of the project is RMB 41.70/t. High cost of carbon source, high
cost of ultrafiltration membrane replacement and small project scale were the main reasons for its higher operating
cost than the conventional kitchen treatment project.
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H AR K BT (T 7K 25 HERCER #E ) (GB 8978—1996)
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Table 1  Design influent and effluent quality mg/L

JiH coDp. BOD S$ NH,-N TN TP il
#k <15000 <8000 <8000 <3000 <5000 <500 <1500
K <300 <250 <200 <25 <70 <4 <100

1.2 KRR

(DA SR . IR L] LA, gEk b g
151500 mg/L 26 A7, MR 4 S ht 00 H 20 06 K ys ), 48
Jif 7 3 T4k B BRI RCR B AF B SRR IR AT A
TR 7K I TR R I Bl R T BE — RS 23 i 1000
mg/Lo MIZITH FF b sk & 5B, HAR R s 3
Hh i B e A G RN 5%~T% , 5 T A
W (3% A7), L AKIMBR 8 R o R T RRAIR R &2
A=Al A B 67 , 007 T A B T2 B e B T 1 A 5% S
15 e o

(2) B TR A WL R BRMERE R . 28R
HAT A R Y B TE R R T 3 T2 L
LB HEA ARG E . WA, ZTRA R
GiJa A R D C 2 03 ik 25 R R 4y B B fi A AL
Y, R R B A A BT 200 LA 2 B M R i A B
e Bk F SR AL A Wy Ab B T 2 AR9E SS /AL .COD,, %%
) 2B

(3) BB . AJK B IK 500 mg/L, H 7K 25k <
4 mg/L, 25 B 1K 99.2% , B 5E A 4 B B 0 9 AR IE
BRI, DR Al B A 2 B A e

(4) & Fhidm o MR DA 52 R 52 o 19 PAH Ak
W AE bR, 5 1K 20 000 wS/em, FEF Y . T 2%
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o AR 2 R AT RO AR AR FE L S K A A
RAERET Z L 985 U (BI BOD,) £ B AR ¥ (= AhHEK
BT bR 1E) (GB 50014—2021) H“¥5 Kk v iy 1o H 4
YA mS YR AZ E KT 4, Bl A b5k
L% B Bk IR A R A Ak 48 T A S JERR E K
m(BOD;) : m(TN)=1.60, 53 # I fif 1k Bt 2 Pr 75 4 Bl
fie 7™ 5 R, N R AN I AT LAk JR DA AR IE B
1.3 ITEREHIEE

AR IR K 8 T e v BE A HLE K IR AT AT
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RERS UL AT A A R Bl , 76 T2 B A ity 388 152 VR 968 U7 U Ak
PEAL S Y, 3 1 R I PAC+PAM fb 27 B W 265 71, o
S R BR
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FEAE R XE R A ALY, S DRk K B2 E 3845, REE
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fit COD Y 22 Bk .
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Fig. 1 Technological process of wastewater treatment
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2.1 MAERS

oAk P 2R 5 6 4 B dh Tt VR A A
TR b B K A R L b

CU) Bt o B 3 Tth 15 B8 79 2 B il St A R F o
6.5 mx2.5 mx4.0 m, 7 LK% 3 m, K F Ji 3y 2~
4 mm/s,

()RR, TR R IRk & b
PR 5 md/h, BRI 0 B OB 1R L
ASHEIK 24 g 2 0 (R e — A
Gy ) . WA R BA 1A K A
LAHERE B, 1A B U F HE Ve il as 1. A5 W K i
7 Tl KT T — AT R R A s e
AL FMOH W FH o ) ARG V7 TS ) 4 MBI S T A
Heth o B K XA BT Y e Y YR A
TR T K AL RS HUET F K AL BRI . R
oK A FHERL . SR OKIE 20 i SRS M i —
o F R EVE 2 T, S AL AR 1 mm, B B AR A7
TR s

(3) 45t oK R Akt o 98715 3t R SF 2R 6.5 mx
5.3 mx6.0 m, A RIKEES m, 15 4 BFHE] K 2.8 d; 7K i iR
A3t R F 24 8.5 mx3.5 mx6.0 m, A3 &K IR 5 m , 45 B2 )
)R 2.5 do 7K Sifk b P 3 7 O S 4 3 =X, it 18 L
SEARBORE, Ho i AUk 45 m?, L=2.5 m, D=150 mm . 7K
fif TR Ak b = 2R Bl N AT LY o o R R AR A AL
YIRSy ol TR LRSIV T A MR, A AT 5 2k

IR B IR AE T o 3 A BT b & R
A —E AR R, TR A 5 K Ak B 5 9 R 48 R
FH P9 o) 3 389 0 )7 I8 b

22 BIERS

HUE RS (UF) T2 —20 AO ik R is Ak . 2%
AO SRAL A AL B2 A B X 8 AR T = A A .

(1)AOAO M . A Ak 3 7Kt v 2 oK $ T ik A —
G AIO RGE . et A —g ATt (B ) | 78 B4R
AT SR AR T R 15 K 08 A BILRR i TR 6 3 Jit
R R TE LA R R AR T A AL e RN SE TS
SL A AL S B [R) B S 3 A2k TR T Y ) i I o O
Oy A B T TS K T AR A | B T K GE A A U
A2 O (hf 5800 ), 78 4 A1 AR R A AL
Bk — 20 B S, W] s £ DR 3 K i R A
i 1522 6 20 R S0 1 280, 3 ok [l A K A S R Il
ZHTB AT A . TG R WAL R S
A EBRECR B — s RSk R 58, 7 G
A3t v A TR R L DR IE SRS Ak T T B L KR A
TYRE AT R 2 AR UR B . i TR B U % R
2 BE (4B 90% ) , & ok 450.60 kg/ds 2% O
b B KR AN R I R G, RGeS U DA D [l
F— 2 AR G A, T R R R 20 m/h, P JED
e o0 N — 2% O b [9] 3 2 — 2% A3, 2% O 3 [8] 3
G0 A M, B AR R 4300 R 40,20 m/ho

UF & %t fg % 75 V¢ it & v B 45 = 21 8 000~
15 000 mg/L, 5 A 2y A BSR4 = XA L)
HA BAMERSR . RGP E A R
UE— & M5 e MR .

P g% AO A= Ak it 5 T4k BE AL SR A 2, AR Ak Ak PR
4l — R B TR E 0t b AR RSy 22.1 mx
8.5 mx6.0 m, A K 5.0 m, Hirp— 2% A A % 75
300 m*,— % O WA R 2% 425 m®, Y A WA BOb %
80 m’, &% O WA Rt 25 80 m’, A At 25y 885 m’,
SERBTE Y 322 he EEWRIFSECGEITKIRE 25 C.
BT Y5 U I U (LA NO, =N 1) 0.07 kg/(kg-d) LB
775 e fl Ak 7t (L NH, =N 31)0.03 kg/(kg-d) . 5 fir
COD j= I8 Z % (LA SS31)0.16 kg/(kg-d) .75 COD 111
fif ( L COD 1) 0.18 kg/(kg-d) . & A& i 7 0.034
kg/(kgd) JEAMNF L 5~1515% 58 M7 L 8~1014%
-3 MLSS 12 000 mg/L ) 4% 75 U & (A48 V5 08 11)
118 kg/d B 45 BE I [A] 322 h KK EE 313+ 1
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(2)F1E g e B U I A B A A R
TN, FLAE A 30 nm, R4S N U8 3 K 3~4 m/s , I3 IR GE
60 L/(m*h) , BT R AU 46 m*, B 8 5
FE AL B A2 E] P, 4210 b T BUR 12.7 mx8.6 m, 2L
a3 0 IR 28 X B A X A T Uk IX 0
2.3 Fenton B REL

Fenton 5 9% 0 A0 AE S 300 H A9 TR B Ab 3822 {7 45
it , 5 B Xk M A it A AL Ak S TR A AL B A A K R fiE
B bR HER . FERRME RS f  H,0,7E Fe fE 76 4
AR A AL TE R [ 2R (-0 IFBI E e £
PR % PR R, DA SIS BT A AL Y B A . Fenton =) 24 4R
R G F B i Fenton S W 3 RO N 245 2% &
S SN 254 B IR W 24 2 B A A TR B
25 43 3 R FH T it 43 8 CR R Ry 50% 1 4 /R A1 10%
AR

B FESHL: Fenton W 1, RSFR D 2.5 mx
3.5 m, B VAR B B9 A B8 0 JBT, 40k 1 2 R A e
MR BRI 2525 B 45 1 2 08 1 248,
PEPERAL, 25 5 R R 22, 0=20 L/h, H=10 m;
i AL UM 2 AL 3 m N2 A, A B R R b,
I 2 22 K B B %2, 0=2 000 L/h, H=10 m ; B 2 11
BRINZGHE EAL S 1 m? 2S4S, B3R AL, 2l 22
K FH B 522, 0=200 L/h, H=50 m
2.4 REIUE

TREEUTTE b 27K A B T2 25 B SS Ak 27 B 14
FEAL P T 2, ) Fenton i 2L B ALY 4H A0 . TR
U5 3 38 A 1) K BN 2470 GEL R SR TR BE 3R PAC K )
BEF PAM) , f 7K rhoifE AT UE ) J0RE B A 2R A 1% A
JEEAA , I 55 7K AA i A T 4 A T I R I SR A, 2
T A A AL R W A2k 77 420 , 35 T AL A 50 70 4 T R fie e
Py o SRR T8 A W B, AR R R 0T .

Z T AR B R IR A M2 8 A4 A&
RSE R 1.8 mx4.1 mx4 m, HorfjR £ b 122 5 St 43 51
BB LA FEAL, SN 2557 S PAC+PAM, # 25 %4 &
SF- 24 JE B A 300 s IR A ] N 110 s, 225k b
ZEEI[A] 2 20 mino JTVE WL R FH RS T TE M, RS
4 1.80 mx1.85 mx6 m, b Jh i ¥ # il £ 6~10 mm/s.
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(D) PIZRR I+ IF M A T 20 Tl g r %
W o3 OB, 70 Tab B i b R AT RE 4R i IR 2
R 2, B ARG 2275 7K A B rh il i 25 B 6
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(2) ME U8 2 G b A B R i K T R R
B2 T8 Ve R 5 b 5E | Qb BRI B A, FETE R K
Qb BRI A R 8 AN A P R
PRl M SR A8 AT AR A 1 TR v o BB 1

(3)Z 9 AO i AU B v, B U5 B3 45 K, 1
FEARIBAT ARG I, 25 18 B0 4% ot 47 3 T B S FLaEE A
R ZR G i 10 TR RE 3 T — 3 A M A SRR, 25 K
KIEARZATIA . BT it 8 76 [ P9 A 310488 J6T dsr 35 Ak
BT RE N, ROR B — 25 0E , DA 2 2 75 (A5
IR

(4) VR K W 5 Fh s B v, 0 T A A 1 b A 22
SR b DX, 7 AR R DR AE , R A T K B A Ab
FRESR AR K AL BEA A T2 R RN A Y
Vi, 7 E A5 BB T b 5T

(5) Fenton /& 2 8k 3R 40 £ 2 0y 806 5 821 %
A FRR i, 24 DR SR A B S 1) VA BOK TR AT 29
AO— I Ab P 2 4t — ML B 08 1 R 1 UK oK, b B
Fenton 5 2 E AL R G0 il UEAT B, 748 1B 17T AR .

(6) BN RGN 18— 14 it , DLORTEEE
U L i HE B0 TR 0 I, T R A B AR 4 1 Ak
HEAE 1 ne R ok
4 BITHREBESH
4.1 ELEREBITHR

LG 242 i iEal, KoK B e ik
ik, 3z A7 0 )2 7K K B L2 2.

Fz2 HHKKR

Table 2 Influent and effluent quality mg/L
NE| COD, BOD, SS TN NH,-N TP %:’H

SR K 13950 7631 6120 5090 3750 277 1280
AL BESE R K 12552 7220 3200 4850 3030 39 70
BRIk 273 96 28 67 19 15 —
mZSEHHK 260 95 20 67 19 2 —

K b 1 <300 <250 <200 <70 <25 <4 <100

42 TRERAESH

2% TR TR WAL B 4 B Bt 470 T3 g, Horh T2
WG R 350 1 0., LM EAR A5 K i 2.19 T7 ¢,
E A E N 91.33 J7 0t , 257 A o L3 3

A R A B S a AR 1K, IR
160 000 7T, FT& 7K Ab 3L 2% FH R 1.46 T8/t B RIKHE 2.9 70/
T, R 0.15 77 ta, P& 7K AL BESE FH R 0.20 J6/t; HL
4 0.57 76/(kW -h) i1, ffi I 4t 68.33 77 kW -h/a, T &
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AR . T AL B —AOAO—UF—Fenton— i % T, U 4L B2 A& J&F )& K
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Table 3 Cost analysis

. R T T T T e
B BE(mg-L) (et Gech  Geerh)

A
(90%) 7 510.00 1500 164.47 11.27
iz (50% ) 52.97 360 1.16 0.02
AL AN
(10%) 170.00 1300 3.72 0.22
SIFHI PAC 70.00 800 1.53 0.06
STEF PAM 10.00 10 000 0.22 0.10
IREEA PAC 260.00 800 5.69 0.21
TR PAM 10.00 10 000 0.22 0.10
15 U8 i K
PAM 25.60 10 000 0.56 0.26
FriE IR
(99% ) 100.00 4300 2.19 0.43
KA TR
(10%) 10.00 1200 0.22 0.01

IKALEEEE R 17.79 0/ NI 3 N B N T84 7 5
JClatt, Y& /KA SR R 9.59 JT/. Atk Ab B
AR 41.70 7T,

DL b 08 A A A 6T ) A 3 2 AR
A s, J PR A A G R

(1) PEK K Fi# 2%, #E/K TN 534 5 000 mg/L, TP K
500 mg/L, BOD; & 8 000 mg/L, g &k 1500 mg/L, X
TS ARIE ™ AN, T SN R R BRI, BRBEER I PAC
B BUE KT o 2, 5 BUAS I = 5

(2) &1 U8 A7 AR DR 35 4 3 JH 3T SR A Oy
1.46 TG/t , BUAS T HAW R FH N B IR R Ak BT 201
i 7K AR

(3) B Tz TR B AR /N AN B B 52 2%
i, S BOMK HL AR R R .

5 &ig

K H AL FE—AOAO—4 B UF—Fenton /= 2% 4
b —IREEUUE T. 25 b B4 VR W K, oK e i
FNT5 K 254 HERO bR ME) (GB 8978—1996) HT [ = 4%
s v B 5 P USURR o R, X T P R X R (] S K R A
PER B FHER AL BB A —E S H A
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