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A treatment project case of organic food wastewater with high
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Abstract: A project case and its process characteristics on treating one organic food wastewater with high nitrogen and phosphorus
load in a food company in Shandong Province was introduced. According to the characteristics of the raw wastewater , the main treat-
ment process was chosen as primary settling tank with flocculation—UASB—jet aeration tank —final settling tank with flocculation.
The main treatment facilities were designed with longer hydraulic retention time and lower volume load : HRT of 108 h and COD
volume load of 2.05 kg/ (m’+d) for UASB, total residence time of 62.4 h for A/O system, lower surface loads of 0.43 m”(m’+h)
and 0.525 m*’(m’+h) for primary and final settling tanks , respectively. A branch of the raw wastewater at a flow rate of 200 m*h
was introduced as additional carbon source for denitrification in the anoxic tank. The practical run of the system performed efficient
treatment , and the total removal rates of COD , BOD,, SS, NH,—N, TN, TP were 99.5% , 99.5% , 98.0% ,99.4% , 93.1% ,99.2% ,
respectively. The effluent concentrations of COD, BODs, SS, NH;—N, TN, TP were 48, 15,61, 1.0, 18, 0.8 mg/L, respectively,
which met the requirements of “ Water Pollution Discharge Standard of Shandong Province Along the South—to—North Water Trans-
fer Project” (DB 37/599—2006) in general conservation areas. The capital cost of the treatment was 2.88 yuan/m”.
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Table 1  Design influent and effluent quality
K B b pH COD BOD, SS TP NH,-N TN*

B HEKKE  6~9 10000 3000 3000 100 160 260
HE R 6~9 <100 <20 <70 <10 <I5 <20

B pH Ab, H A K T R AR A me/L; #: 2020 4F 1 A 1 H R AT
(DB 37/599 — 2006 ) 45 Il i BE 47 o

2 BEARNMBIZRITREZMHFMIIZE
ZH

2.1 EKSEIZiZiT
JR K b R B “UASB+A/O+ 2L BE U0 18 7 I BE b
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Fig. 1 Flow chart of waste water treatment process
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(DA, FEINRERIE A6 4 BN
JEARFEIATEETY o MISAN 1A T SR 2544, S
JSF LXWxH=11.0 mx5.0 mx4.3 m, ik V,,=110 m®,
V,,=236.5 m’; HRT Jy 2.6 h; % B £ 7H 5 ( Ll HL R,
80WQ/D261-3.0)2 5,1 H 1 % , i it Q=45 m’/h, %
B H=13m,

()#P0H . KRR B, EEIRE R LR
JE K T R R PR R ) A ORI 6 2 UASB X
b1 ) S S O i 7 B W B eV 5 e v
ek AR RS LxWxH=24.4 mx4.0 mx9.0 m, 25 1
V=480 m*,V =878 m*®, F 1 775 4 0.43 m*/(m*-h),
A KM 5.0 m, HRT=17.8 h; fic & 2 & PAC I
PAM ffil # K i & 4% & 48 (PE # it ) , PAC Fil PAM
BB R 1.0 kg/t 1 0.002 kg/t; % 1 ¥5 I8 3} 5 7 HE
U8, B 4 E RIS RHECA IRA W PN-1H )
FHER RS (PVC-U M B HER R % .

()X LA T . FEETIRE I A K BRI
PSR 1 e b b R 25, AR RS LxWx H=
24.4 mx5.0 mx9.0 m; HRT=24 h, & v, =1 000 m’,
Ve=1098 m’; il B2 TH 2 & (L IgHLR , WL2155-
250), 1 145, i Q=45 m*/h, %2 H=13 m.

(4)UASB M. F=ZE T RE S FI) IR Sk Ak W B
AU ISP R 1B APt b SRR 2, A R
P LXWxH=12.0 mx9.0 mx11.0 m, ik V., =4 536 m’,
V=4 752 m*; COD & B faf A 2.05 kg/(m*-d) , HRT
J34.5 dCED 108 h) s Bl & 8 £ 4 X} s 4ii /K 2% (SUS304



Tolk kAL FE 2022-01,42(1)

IEE, T Em A ANA &R KA E TA LA AT

MEBT) , B 50 A K Bj 1k 1 € 5 4 45 SXF- | =440 &
5 (SUS304 B i , MU 4 mm) ;4 = PN- T HER £ 55 ;
K F 2% (SUS304 M 5T, )R 4 mm) 1 £, R~F DxH=
600 mmx1 500 mm 7K I 78 <, By 1k 7] ¢ 5 1 25 0 i B
(SUS304 #1 /& ) , N5t DXH=600 mmx1 500 mm ; ff $4
P 1B KK E T E) 35~38 C.
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BRI . RS R 1A e H b SRR 2548, b A R
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760 m’*, V., =400 m’; YL IE W] 7]y 9.6 h; 1 671 fif Ky
0.53 m*/(m’+h) ; Bt & 2 F5 PR 48075 U Inl 3t 2% (- ifg L AR
L2155-251), 1 1 1 %, i & Q=45 m*/h , 2 H=13 m.,
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FE J2 422 Wi 1m] 0 1) A A, 56 S S AR I R, F B
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2= BS-1 5 % 5 A K 8% (SUS304 41 5t ) o 448 =28
Ty g 2 A it o9 16 TS e i — 2D BE R A WL . AR
Yok 18 2 4% 2 b SRS 25 4 L B AR RSE LxWxH=
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B AR 0.26 kg/(m’-d) s K 1501, AL &
SL— I SF Ui B A FH WG 24 3¢, %80F FH 48 30% , 3t
ME 46 EEYLR,LW2260-429) , = i % %% 57 X
ML2 & (P EIE, GRB-125A) , Wi fL ik Bk 42 2 &
( F#YLR , LW2260-429)

(7) =00 . FE 2R DOVE & S 7K Hh iy
Y. RSN R A R S5 R AR R
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Bt & 14 PBX-4.0 47 22 20 W e AL, 4728 3 R 1.0
m/min; 2 15 4 5075 U6 3 2R (L ELE , 80WQ/
D261-3.0), 1 1 & .
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W, B 255700 S R A E AR (PAC) R 2R & B IR 4k
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JE b 1 SRR 2548t AR R SF LXWxH=20.0 mx4.0 mx
7.0 m, V=512 m’, V=560 m’, KK 6.4 m; &
I 407 4 0.525 m*/(m’+h) ,HRT=12 h; it £ 2 £ B
RN R G 18 PBX-4.0 {7 2 X B e AL .2 & HE
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Hhic pb BRI A . B E 2 6 &85 T B K AL (LU AR i
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Table 2 The project’s treatment effects mg/L
Ak B BT COD BOD,  SS TP NH-N TN
K 9985 2998 2991 100 160 260
LR T+ 7853 — 159 96 — —
UASBiI+R ] UTyEts 448 326  — 85 — 208
A/O+ Wi 196 15 68 77 1.0 18
LR AT 48 15 61 0.8 1.0 18
BB % 99.5 995 98.0 99.2 994 93.1

MABATRORE % TR E R 5 A L
FS/I\:

(DRI 5T 22 e T vE it , I8 18 1 it
ZHT. W T REAKEA @R B4 /NE Y, T
#E A UASB Z | #4758 43 K B, LAk 31 J5 22 UASB (1)
HEAKEER, R, 72 00Tt Ak 3 22358 77 (PAC .PAM)
PR, SS B HE R 94.7% ., WURWHTHLE T8
T D R L PR A B A P A B, LA B 1R R
IR R BE SS R AEUURR IXRE S I 22 3y J1 I AR, W]
DA T w2 iR T RS RE T

(2) UASB i 388 K 7K J7 45 B B[], SR A X6
KRG, AV LBRECE R . A ICHRT K45,
fi K ¥ 2] s 41 Fa 2, COD Al BOD, 2 8 3R 43 51 35 %)
94.3% £ 89.1% .,

(3) At Ot ¥ 1K HRT, 20 518 14.4 h #l
48 h, B HRT 4 62.4 h, i % #hHEK B3+ L3 (2016)
HEXE A/O ZGE M HRT M 8~16 h, Hidh At 4 0.5~3 h;
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U 0T R S R S, B T HT A ST UASB A B
B A B 25 B 2 IR i R Al S A 1 R e T
R BT B R DA 200 m UK K #E A A AE
AR FE A R, AR G Wl g R T g RS R TR) A T
K I B B R 0.53 m*/(m?-h) , 1 2 AR HEK B 11 R0
6 (2016) 2 W IE M5 WL J5 % EH — B b 1.0~1.5
m*/(m?-h) , i FEF X EAAOK s TR T 2 S
e, I i% 800 BOD, Ml NH,-N £ BR RE 5, 79k
] 95.4% £1199.4% .,

(4) =Pt Z 5 et 7 R BE A D0, SE TP ik
B, TP 22BR3N 99.0% , [R] AT AR UE HY 7K SS R A2 ik

(5)T5 WK 75 R H B 1815 Y K AL, 457
A8, b BB K, [RGB KR — R TE 80% A2 AT, A
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32 BERSERA

TR YN 938.35 J1 o0, Horp - HEER A FE B
603.94 J1 TG, T. 0% # Jo 2 TR YTl 334.41 05
JCo BEK AL RLA HL 2% Ry 1.23 J0/m®, A Bt T.%¢ 0.4
Jo/m®, 25570 3% 1.25 50/m’°, AL FE A K 2.88 J6/m’
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