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Abstract; The combined process of hydrolysis acidification/anaerobic/anoxic/oxic/membrane
bioreactor/ozone oxidation/UV disinfection was used to expand and upgrade the wastewater treatment
plant in an industrial park in Tianjin. The designed capacity of the project was 10 000 m’/d. The
operation results of 9 consecutive months indicated that when the influent SS, COD, NH,” =N, TP and

TN concentrations were 28 — 84, 75 =335, 17 =38.4, 2.7 -=5.2 and 17 - 48 mg/L, the average
removal rates of them were up t0 92% , 87% , 96% , 95% , and 78% respectively. The effluent quality
reached level A criteria in Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant( DB
12/599 -2015) in Tianjin. The project has the characteristics of moderate operating costs, high degree
of automation and low pollution.
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2 ARG AL T A AR A LA R AR A
245 ML 55 7700 ok E W28 G bl X . i
XA A I ATE 15 7K S B ARG 0, V5 7KK B B
N A4k, OB 1 25175 KA Bk b PR RE T, H AL
ROR TG IR BV HEOhRE o $ T o b 7 HETe b
HEREER , T A T4 48 A bm el .
1 3B

bl X BRI AR 2 R 7.5 km® . H AT E B ALIE K
AT — 5 KA FRAE S0 5 000 m’/d. KI5 K
ALER) I L AL B + B4R + fefia AL + Ut
TE + 2 Bl g + Ak AL + SR uEh +
ER AT + B0 AR, SO K K BB SR GA B T
TRALIRT 15 e HEChR HE) (GB 18918—2002) fY—
KA NRUE, (HEELPRis TR, JF2m " 20 i
A 8 + A AL + BEEIE T + BT E +
R VR AL T 2R A L, 7KK TR g ih A

HRAE B A XAl 35 K HE = ST, 1 X5
KEEHE 8 000 m*/d, #id A 5K AL HAE
Fo REETH CHRAETE K AL B )35 e 40 HE bR o)
(DB 12/599—2015) FiaE : 415 it Ab BRI =10 000
m’/d B, BAT A BRifE o ST X5 7K B A
15 KT HEBCER R 5 1) 2 UL B, e e el [X 95 7K
T AbERfE 25 10 000 m’/d H 245 & K
BTG KA BT 5 G P HE bR #E) (DB 12/599—
2015) 1) A bR
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G AU ER LA FR Tl el XAl R 7K e A T
19K E, W X 2 A e ll, KA ok . BRI
DX AL A B B TS5 KA SR, AEAT A ER A0
BRI K IEATG AR A W, kT ik AR PR 5 AR
& 12 A H IS a1 5 115K BT 3K
KT Bl L A FA R B

Bt K S AOK BT AR 1,

F1 &k FH KK
Tab.1 Design influent and effluent quality mg - L~
m H COD BOD, SS NH, -N TN TP
bii ) @ 95} 345 ~ 428 72 ~117 63 ~105 9.5~18.4 12.5~25.0 1.00 ~3.68
HEBchifE 30 6 5 1.5(3.0) 10 0.3
TE: AR LT HERAE3 31 H AT I HECRAE
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B/ C J& FIri5 7K AT A AP 0 S B A, — A
4 B/C>0.45 A Ak Ay, B/C > 0.3 Al Az 4k,
B/C <0.3 XA, B/C <0.25 NG44k, RiETH
JKALFR) HEK K i geit, B/C 5 0.19 ~0.29, J& T
BOMEAACIE K o A T 4G K A Ak, TS
Ui R K S IR AL T2 R T BAL 3, X SR A Kb R T2
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Fig. 1  Original wastewater treatment process
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Fig.2  Flow chart of wastewater treatment after upgrading

J 7K 838 1 L 4 A K s 7E A K i BR ARt , 7K
R A vT L3R g 75 7K A Al AR AR, DT 920 B i
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i E MBR S AY BE A, SE BT K 9 A5 2o
B o [RINEIZ T B PAC, 3 5 1 I 14T ) 358 5 1
W BERAE T 442 e 1 At 2 i 1 R T 5 Wi e, TP 3k i 7
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MBR 3l 1 7K ATS B — &8 53 M A= 00 % A 1 T 5 1
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(AR RN SR T 24 A 1/ - B TR N | DT 68 1 7K
£ 5 R

Bl IS, T 7K v R TR E 55 Ak 1) BRETF  3G
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ToAb 35 % A A AL B A T Ve A HE 2 T TR vk 4
AT AL AL 3
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@ AN, 2, BATRRE A5, B R
B 8 400 m® {5 B EFIA] Ry 21 h,

@  Flc, 2 JE, FETIREE A5, B A
PR 3150 m*  f= B a2 7.7 h,

@ IKfEmRfbH . 4 M, WARE L 45, BA
MASFIR 6 051.5 m* {E=FE a2 14.52 h,

@ A0 i, Btk 10 000 m’/d, KKy
12 °C, 155 0.081 kgBOD,/ (kgMLSS - d)

P& 4 8, AT R Rl 810 m* 45 B Hif ]
7 1.94 h,MLSS 3} 3 333 mg/L,DO {4 0.2 mg/L,

B4R 4 PR, A AR 3 600 m® {5 B A
[E] % 8. 64 h,MLSS 3} 5 000 mg/L,DO {i*} 0.5 mg/L,
il S 2 DR AR 1R B R 200%

UF4E - 4 PR, A R RUN 7 962 m® {5 Y
4] 19. 16 h, BES & K 63. 50 Nm’/min, MLSS %
6 667 mg/L, -4 2 Bk A [0 Y LG 2 300% , DO
4 2.3 mg/L 4748 1 =20 d,

G MBR jth, 20 A, B if R F: L x B x
H=5.6mx3.0mx3.5 m, A Eu 12 FE, kK
M4 B AL IE VK 4 88, BRI IS Ao i E 1l 15
L/(m® « h), H B3yt 21.6 h, H 231 R ykhd
7] 0.48 h, L yil it Ky 25 L/(m® - h), H Rt ik
JKEEH 10 445.8 m’ | H BT kK Bk 386.8 m?,
H 234807 K &8 10 059 m’, MLSS 4 8 000
mg/ L, 3t 28 4743t 151 38 B R 500% , DO {4 2.0
mg/ L, F A T15R 5 805 kg/d,

© IHledcdE. 1, MR, B, 1A
Bk 254.3 m’,

@ RSP, 2, BAMAERN 162 m®,
R BRI 7 2, A AW EE S 60 kg/h, B4R
IR 25 HA% 2 40 ~50 Nm*/h,N =5.5 kW,2 £ (1
M1,
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Fig.3  Flow chart of biofilter bed for odour removal
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Fig.4 Removal effect of SS by upgrading treatment process
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Fig.5 Removal effect of COD by upgrading treatment
process
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Fig.6  Removal effect of NH,” —= N by upgrading treatment
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Fig. 7 Removal effect of TP by upgrading treatment process
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Fig.8 Removal effect of TN by upgrading treatment process
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