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FRNRFFERABILBN R G, AR S AEGEBA IS KRN, BB FK) HAKKRR
AR, RAMLRAR A K Mg I, K TN Fe R4 A1& T 8.0 mg/L F= 1.5 mg/L,COD #& 2 A& T
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XEBW: SHHEFR; ZEFARE; RAEKE; BHREHEREZE; Bardenpho; &
% AL

RESYEE: TU992.3 XEkERIAL: B XEHE. 1000 —4602(2021)08 —0083 —06

Design of a Wastewater Treatment Plant Upgrading Project with High
Salinity Influent and High Discharge Standard in Tianjin
SUN Qing-hua', ZHANG Xiao-xia®, ZHAO Yi-hua’, TAO Jun’, ZHOU Jia-zhong',
MEN Yan-hui', WU Di'

(1. Qingdao Spring Water Treatment Co. Lid., Qingdao 266555, China; 2. North China Municipal
Engineering Design & Research Institute Co. Lid., Tianjin 300381, China; 3. Tianjin Eco-City Water
Investment and Construction Co. Ltd., Tianjin 300457, China)

Abstract: The treatment capacity of a coastal wastewater treatment plant ( WWTP) in Tianjin is
10 x 10* m’/d, and the influent contains high salinity. In 2017, upgrading and reconstruction of the
WWTP was carried out, and the effluent water quality was required to meet level A limitations of Tianjin
local Discharge Standard of Pollutants for Municipal Wastewater Treatment Plant ( DB 12/599 -2015).
The WWTP faced with problems as follows: high influent total salinity inhibiting biological system, poor
denitrification capacity of biochemical tanks with limited footprint, low influent water temperature
inhibiting nitrification, high content of refractory organic matter and difficulty in meeting COD discharge
limitation. The modified Bardenpho-MBBR process was selected to upgrade the biochemical tank in situ

to strengthen the denitrification performance of the system and improve the impact resistance of the

ESTE: EZKESMEH SAEREEA SR 20172X07106005) ; 5 FEMEME 8 EHFEAET(2019 -20)
BIEEE: ARS E — mail ; zhoujiazhong@ qdspr. com

.83 .



%37k %8

T OE % K H oK

www. cnww1985. com

biochemical section to high salinity wastewater. A new ozone catalytic oxidation system was selected to

improve the removal ability of refractory organic matter. After the reconstruction, all the control indexes

reached the discharge limitations stably, and the denitrification capacity of the system was greatly

improved. TN and ammonia nitrogen in the effluent were less than 8. 0 mg/L and 1.5 mg/L,

respectively, and COD was always less than 30 mg/L, indicating that good removal performance was

obtained.
Key words: high salinity wastewater;
MBBR; Bardenpho; advanced oxidation
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1K) B AL B > 1.0 x 10° m’/d B, T AT A
PR, 2017 4F, KRR T5 /K AL 31 ) AT 4R 2L
i, (HE K i m EAE YRR ALY &
K, HICHHE I 4 [n) 8, 2 75 K AL B R G T
i R v e RO AR DR fR A LY AR BEBE T, S
248 A6 Py vt b Ak 3L RE T B AR AR R B
S i

XTI K T B3R AR s, 17 T ekl T
PEBE G R OR B, T IRER TGS JE s TRk
R, DA [R5 K T e s e i S 2%
1 IR A L
1.1 HESE

FHEREI 1635 7K A BT B84 ML 4 10 x 10°
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Tab.1 Design influent and effluent quality
mg - L™
=] COD |BOD;| SS |NH;S -N| TN | TP
itk | 200 | 60 | 220 37 41 | 4.5
Btk 30 6 5 11.5(3) ] 10 | 0.3
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TR B

1.2 HEERSITZiERF
@©  TokethE e, AV R G 5 A

high discharge standard;

upgrading and reconstruction ;

SR ,  HJE TR, [R] X R
TG KA BT 5 7K 3k 77 4 E6 B R 0 R, TR
(AU R T K AL 3 R L T s s K AL B 48 ik K 4
EREITE 10 000 mg/L 247, %5k WHAA
FALR AR B O , K 4 Eh iRy 3 090 ~ 13 061
mg/L, BRI mh e SR AMANG B
TN A ER 36 SO Y SR S 5, AR AN i P T
P, R RS A Py A 1 s 25 5 DR AT M Ak
SISEUG | X G A 20 7 A BV A, R T R
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TR EART 5% I, 34 7K R B2 R0 4 1Y) 38 3 o 2 ol
Rz it

] N AP R R TS K AL BRI S o, O T AR P R
WREL 7 Es " R SR R 7%
( Moving bed biofilm reactor, MBBR ) A {2 & Ab T &
BRI K, XA A R BRI 90% . B A
T R ST R W, YEh I <20 o/L i, A Ak Ak I
B o] L3R 8l #h > 20 o/ L i, SR AR ER
FEUIME 05 2l SO s , B FE— > H 22 40 3R A5 iU Y
A A el L ARAH v 1 T e £ i BB o T
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RS WS, T X B A A i A vk R TG B 52
XL KAL B AT B i 45 R R B, R 1 MBBR
TE AR T EIKE 12 /L i}, K COD A
TN #8535 BUKTF 30.1.0 110 mg/L™ iyt o]
A AEPIO E #h OK B Rt bl iE ) o
A YA bR i T AR, 25 P A W 0 %o v 56
AR IR SE Y bt

@ AL AR RE A 2 B it i 2 R
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4 - OH 1 CL™, CL™ XA HLYI R fige 400 4 FH AN
M R AL PR 1 mg/L ) COD %23 ~ 4
mg/ L i L4, T R A AL A AL AR AL 2 0.75 ~
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Fig. 1 Process flow chart after transformation
2 A
2.1 HiEEYit

ekl 4 JEAAAIATE R AEYRh . YA AL
KR 4.5 m, BihZE N 89 100 m’, 25 (35 A28, T
BRI W3 9 R ) B X BRI B AAOAO T2, 3F
TERT F A X R SPR_ AU 7 84, T ms ik
fifa; =0.11 kgN/(m’ + d)

U4 MBBR [XCR I 4 3t 2l it Y, AR 9 22 vk
JEFE DO 7E 2 ~ 4 mg/L 2Z [a], VR A IR 7 [ 4 vk
J& MLSS i 4 500 mg/L, £/ & B4 X FG B S
DX I s Y5 A% I A5, ARl i K TN 5 6 B4R 0
2.2 HERESRELELRS

©  RAHm
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TR, ST = AR R B A . RS 33,3 mox
28.6 mx11.6 m, &Il E N 1.50 m’/s, /KI5 88
BFA] A 1 b He i BAE A A AEL 1k SO B[] 2y 55 miin,
SRR S min,

FEREA =R E RS E 16 E,N=0.50
KW, B4 5T AN 9 904 5 BRI E AL S i 4 4 &, N =
12 kW, Zh5e 1 i ANE5 4K 304

Q@ HWmEE

A — RS AR D, AT LA 5 S K R AR
A RSFRH28.6 mx6.8 mx9.5 m, BLEMSESF
BB LIE 9 G(8 1 4),0 =560 m*/h, H =240
kPa, Ny =55 kW,

@ B ]

i — AR L AU S ), 67 T B AR A T, R
SFR28.6 mx12 mx6.0 m, Fl&AEAER?2
£,0=86.5 kg/h,N =857 kW, Jif &R k2% .
WGP IR SMIEFR KL R AR i R
IR AL A4S o

@ [BERG%

WESEHE2 &,V =50 m’ JRASIE 1 £,
2.3 HEBZHEARE

B AR T A Py, iRy 1,50
m’/s, FLEEKIMERE4 GG M1 &, Hdh 1 &4
#i),Q =502 1/s,H =30 kPa,N,, =30 kW, #i4E
KoK A7, B PLC B 3h¥% 6, K36 07 e Eis 1T,
[F] i Bl T sh 45

HE—JERST 4 18 m x 10 m x 6 m [R5 IEA N
), FEA SR 2 &,V =0.75 kW it i~
2 4,0=35m’/h,H=90 kPa,N =1.50 kW ; [ il
A6 (4 2 %), &AM, 0 =0~3 000
L/h,H =400 kPa,N =1.50 kW,

3 EATRR
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T, SEPritt KK BN 2 fis o

K2 BRI HKKER
Tab.2 Actual influent and effluent quality mg - L~
BgE] COD BOD; SS NH, -N TN TP L
K 179.42 £16.01 | 71.13 £6.74 | 171.67 £7.97 | 26.39 +2.14 | 37.78 +7.05 | 3.51 £0.44 | 6573 +1 078
AEALBLIK | 45.44 £3.62 3.87 £0.46 14.55+2.76 | 1.05+0.06 | 6.35+1.21 | 0.72+0.13 | 6 548 =1 046
B K 23.21 +£2.89 3.57£0.54 4.12+0.35| 1.04+0.07 | 6.10+£1.06 | 0.26 £0.03 | 6 538 +971

22 vl I, &332 B Bardenpho + MBBR T.7;
U A A BRI i R AU A AR B A 3 T 2 i 4
PRBGE 5, 157K ) 25 45 il 46 Fr 24 A8 18 31 K HE i 4
T bR (IR AR 15 7K A 31 T 5 G4 W HE i bR #E) (DB
12/599—2015) Hr A i, Zeid A= b BeJsifii MBBR
o A RCR R 4P, KA < 1.5 mg/L, TN <

8.0 mg/L, BB TP V-3 L FRFIKH] 79. 5% . &
i REMAL AL T2, AL B it 7k COD #E— 25 %
I%, B AT 30 mg/L, AJ UL % i ¥ 45, MBBR
T MR A E A T AR Re % & X brAE L, &
X b A R T Y5 K ) T I MR, R B T K K
T bR
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AT H 0 7K B EE A 0. 501 kW + h/m’, #
24% (1) LR ENAVE s, H Y4l & 46. 32 vd, %
BOD, Y+ 0. 78 115, #ir & 4 Jim BOD; ¥ &
110.78 mg/L, i IR G #& AL (PAC) VE N ER i 24
I, H B0 R 39.39 vd, PTH AL AR vk B R
0.98 mmol/L, ¥REAI R AF =K 8. 80 mg/L,
4 #ib

B SR8 T s HE bR TS K T SR PR
15K K el ) Bardenpho + MBBR X 3L A £ )
AT D7 AR R I AT, I A TR A P B o L
AL E AL TR BE 17K COD kR, Bl fg ik
T bR 1K B R i i by HE bR M B T 7K Ak 3
15 e HE O RE) (DB 12/599—2015) Hr A #rif
P B Bardenpho + MBBR T. 219 W FH 42 i T A=k Ak
HAGRRAR ST, T B E I T REWPUE TR
diPERE, KA TN 73 5% 1.5 mg/L il
8.0 mg/L LI'F . WREEANFRIG IR E ML E L T2,
fii s K HoxfE AR MR A ML 5 4 R, 17K COD
FEART 30 mg/L, W HIBCR R%F

Sk
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