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Abstract: The effluent quality of a wastewater treatment plant with capacity of 13x10* m’/d in
Henan Province, will be raised from the first level A criteria in the Discharge Standard of Pollutants for
Municipal Wastewater Treatment Plant (GB 18918-2002) to the quasi-IV criteria in the Environmental
Quality Standards for Surface Water (GB 3838-2002). Based on replacing the dilapidated equipment and
excavating the potential of the existing system, a high-efficiency magnetic coagulation tank was built to
replace the treatment facility of phase II, and a denitrification filter and an activated carbon contact tank
were installed to enhance the removal of organic matter and TN. Because of land use restrictions, new
buildings are arranged intensively to improve the construction space. The operation of combined process
can effectively cope with the fluctuation of influent quality caused by industrial wastewater and ensure the
effluent quality stably superior to level quasi-IV standard of surface water. Comparing with the traditional
advanced treatment process, the upgrading project saves the electricity consumption and chemical

consumption cost, and solves the problems of land shortage and poor anti-impact load capacity of the plant.
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Fig.1 Flow chart of existing sewage treatment process

PR AAE BT S5

@O —WEA A

— W T2 R 5 2R R A R B <
MBI I3, AR 48 440 m’, 578
W 4 /L, ¥5 Y 5 A iy 0. 104~0. 075 kgBOD/
(kgMLSS-d) , 7K J15 BA B[] 14. 53 h, S5 i

13 do R A JE A 00w, 3k 2 i | g A% 48
m, F I G 1. 20 m¥/(m?+h) (R )
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AT ek B RV R F i AR ML
AR 2, AU 37 200 m?, 15 TR E 4 oL,
15 {6 a7 A 0. 086 kgBOD,/(kgMLSS-d) , /K 715 #2
Bk 17.9 b, S5 U0 18 do SR A a#E Ji 1 —
i, 3L 2 W5 A B4R 40 m, F R T MM 1. 08 mY/
(m?+h) (R IR .
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Tab.1 Analysis results of existing influent quality
It H COD |NH,-N| TN | TP
Bt Bt/ A 365 | 365 | 365 | 365
B AH/ (mg- L) 392 | 40.8 | 480 | 7.0
e/ ME/(mg- L) 9 | 83 | 229 | 1.8
FEIE/ (mg- 1) 178 | 273 | 336 | 3.4
85% RS IME/ (mg- L") | 225 | 36 39 | 4.6
90% {2 SN/ (mg- L") | 240 | 38 42 5
95% R RS/ (mg- 1) | 250 | 40 | 46 | 55
PR KK/ (mg- L) | 500 | 40 50 5

128 1 0500, 75 85% . 90% K 95% 14 3|, 52
Fr itk 7K NH,—N TN TP 348 , 1] COD A8 Ak i il 3¢
KL RG] BEAFFEOR IR AS J 11 ) L, S U A Ak
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Tab.2 Analysis results of existing effluent quality

Wi COD |[NH,-N| TN | TP

B ER A 365 | 365 | 365 | 365

e KA/ (mg- L) 423 | 2.8 |13.96 | 0.35
F/ME/ (mg- L) 10.8 | 0.19 | 4.15 | 0.01
S/ (mg- L) 256 | 096 | 88 | 0.19
85% AR SLMNE/(mg- L) | 36 | 1.5 | 12.5 | 0.27
90% 1B SMAE/(mg- 1) | 37.5 | 1.75 | 13.5 | 0.28
95% PR EEERITME/ (mg- 1) | 39 2 14 | 03
—H AbRAE/ (mg- L) 50 5 15 | 05
WEV IR fE/ (mg-17") 30 | 1.5 10 | 03
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Tab.3 Design influent and effluent quality after

upgrading
(Y TN [ER i FD
5H ﬁ19TEL7Jf7KJﬁ/ ﬁﬁiﬁ:ﬁﬂfﬂ(lﬁ/ R
(mg'Ll) (mg-Ll)
COD 350 <30 >91.43
BOD;, 150 <6 =96
NH,-N 40 <1.5 =296.25
TN 50 <10 =80
TP 6 <0.3 =95
2.2 BEAHE

L5 X HE KK B 0 B BB TR AT

IZ PR bR O TR ) FE X AR T I E MERE A% COD A
TN B)EBR. BT HAerE A ) X Nkt T, 752
PRI BUIRAL S 0 25 Hi | LUB A o /N
A FEAR S A SR, H IR S DK B ]

5T, % RO BRI R R 2 A A AT
B IS PR I A S AL T . BT D iR
A, AR AL 78 B 4 DX 1) B A AL VS RE R BB, 0% IR
P SRR TE B SR XA I TR A2 1 SR Al gk AR L R Ak
J

it — Al R G R RE T W S S BR TN
PITREE AR B T2 . H AU W Fh =30 T 200
il 7 40 0 sl A S A AR TR IR U b o e R R Ak
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Fig.2 Plan arrangement before and after upgrading
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A AR A W 0 it 5 T K B R 13X 10" m/d, XUHE
g, 3k oM, B AR 92. 88 m?, JERESE 3 m,
JK S35 BRI 1E] K 17. 64 min, /K 7155 K 10. 20 m¥/
(m*-h), AL s 4 0. 39 kgNO, =N/(m?-d) , %1t
U4 10. 20 m/h, SR BE A 12,28 m/h. R FHEK
T2 fLFg R gk RiAe R 3~5 mm. JEFRFH S35 K 2
BEE R, 75 AT R vk . AOKIBRG S v e 72
[ 7K Bz 56 2 min—S Bk 4 min—S K EEA bk 6 min—
K10 ming PP ol BE A 75 m¥/(m?+h) (K
PSR IE A 18 m*/(m?+h) , S Wk JE 3k 12~24 he

F T BRI A0 AR P 0 b 1) 2E K R AR K ik

VEAS I, T B> s AR I8 ( LR AN KR kb 1
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RF3.35 mx3. 4 me @R EEDTVE HUIR A B ] 1.7
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FIAVE A Rl ¥ e U 3o A8 T T A5 R At

WAy B 4w 2 6, 00 7K #E , Q=20 m’/h, N=
2.2 kW, B>500 mT; — 240G B¢ 4 5 ,DN150, B>
800 mT; BT VI 4% 2 /5, =@ 2L, 0=20 m%/h, N=
0.75 kW358 4 5,2 2 % , TR ZE , 0=80 m*/h,
H=100 kPa,N=7.5 kW; Fl {5k 26,11 1
#5755, 0=40 m*/h, H=100 kPa, N=2.2 kW. i
FEHLR I REIREE L 2, AR N 1. 75~3. 15 m,

T P o 2 ot 5 A TR s 0T A, T K
S 13%10* m¥/d, H1 12 8x10* m*/d #1244 2. 5%10* m¥/d
H . AR K 2. 5x10* m/d fY &b B BA ST A RK I
5.15 m, 530 4 4%, BEAE K T3 45 B B R 3. 13 min,
SV BB TE] > 10 min, 36 P PRAT BRI E R 5 /L
WA WA 78 R 30~50 mg/LL.

WE 160 m B, Bl ERR S 25 RS
A FERS T L B A #E 8 m’, BLE N P45 2
£ ZIRTEAFIILL 6, 458 50~150 kg/h, N=0. 75
kW SR BER 6 AL 1 & , 2% & 500 kg/h, N=2.2 kW ;
A 255 5 4, 0=0~1 000 L/h, H=400 kPa, N=
0.75 kW,

@ ZERENINZn

W1 RO, 0 2 4% o BRVRFINR A 4 15 1
Pt A, 2 FH 24, B Q=600 L/h, H=0. 3 MPa, P=
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@ PAM iz

P HLAL S 13x10* m¥/d, ¥ PAM Bt i % & 2
£, wH4EGH L&) BT Z TR, 3
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Fig.3 Flow chart of design wastewater treatment process
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Tab.4 System working conditions under different

water intake conditions
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3.3 IBITHAE

G KA BT P AR ek 1 58 LS, T 2021 4F 10
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Fig.4 Concentration variation of COD, NH,—-N, TP and
TN for influent and effluent after upgrading
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