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Design and operation of township domestic and industrial integrated

sewage treatment station reconstruction
WEI Aishu'-?,BA Depeng®, ZHOU Yong*, NIU Xiaojun®, WANG Ruilin'-?
(1. Bejjing Capital ECO-PRO Group Co. , Lid. , Beijing 100144 , China ; 2. Beijing Branch of Shouchuangaihua Tianjin
Municipal & Environment Engineering Co. , Lid. , Beijing 100144 , China ; 3. Beifang Branch of Beijing Capital ECO-
PRO Group Co. , Lid. , Taiyuan 030032, China ; 4. Suqgian Shouchuang Sewage Treatment Co. , Lid. , Sugian 223851,
China ;5. College of Environment and Energy , South China University of Technology , Guangzhou 510006 , China )

Abstract: The reconstruction of township domestic sewage treatment stations in Jiangsu Province to receive industrial
wastewater was introduced. The enterprises in the region were mainly small food processing factories and textile factories,
and COD, TN and NH,-N in wastewater were high. The integrated A O equipment+filter cloth filter process was adopted
for six township domestic sewage treatment stations in the region. Their ability of impact load resistance was week and
operation and maintenance was difficult, while the surplus treatment capacity of the original facilities was rich. Focusing
on utilizing the surplus treatment capacity and enhancing the ability of nitrogen and phosphorus removal, the original
integrated A0 equipment was reconstruction into inverted A*/O process,while MBBR tank, secondary sedimentation
tank , high-efficiency sedimentation tank , blower room and dosing room were newly built. Through the reconstruction,
the surplus treatment capacity of the original facilities was fully utilized for the industrial wastewater acceptance.
Meanwhile, the treatment efficiency and stability of wastewater treatment stations were improved. Within six months of
formal operation, the power consumption, reagent and labor cost of a single station was about 1.40 yuan/m’, and the effluent
stably met the first-class A criteria specified in the Discharge Standard of Pollutants for Municipal Wastewater Treatment

Plant(GB 18918—2002).
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LA S B RE R EERTIEWRT
J B R A R L T K A B () N 4 A 2R
IR Tl R K 1 B8 S i T E R &
BHA I 15 AR B A A A7 A X Tl K BEOK L 1%
B LA G T4 R AE L) K KN BEER
SE TR 0 TR0 il 5 P 3 K Ak B B F) TH 2 2
A7 BBk 2 0 O ETY . ARSI R T UL
M IX. 2 AR 195 95 K A B 3ty s W Tl PR K A 33T H i
HEAE O, LU R R I H A TR SRS %

1 TR

XA 6 2 B AR W TS K Ak B S 3T
AR 1 R 1 000 m*/d, 58 T2 i A%l k& 4R T 5

J + 20 4 A/ 5t + BC K Tt +— AR A O A%+ UE A
DB+ 58 A B L B T K AR oS (TS K b B
75 Y Wy HET5CRR #E ) (GB 18918—2002) — 2% A g i .
BE B U 5 — Ak ALO B A 6 4 B AL B O
200 m’/d f) FER I 3 20 B
1.1 BERETKE

685 £ FRLT5 /K A B A5 2 T /K R 1T AR
i) 48.50%~65.00% , V- 14 i 7K & 24 580.80 m*/d , - F41 4k
FRAE J1AvHEE R 419.20 m/d. A VR AL BE Y &5 5 BEah il
S Tl B K R 164.08 m*/d, it KK 378 m¥/d. %
Jit ALk BB AR A AR, AT R R Y A R R Tk K
1.2 BUS AT H 7K KR

FE1 0 25 0l R s R KK B B

R BUSHETHEH KK RIER

Table 1 Influent and effluent quality before reconstruction

Ui A BiH COD NH,-N TN TP
K/ (mg- L") 59.16~186.80 8.64~36.84 8.95~46.85 0.70~1.96
i1 HiK/(mg-L7") 10.04~30.08 0.84~5.11 6.8~16.00 0.34~0.48
K IR BR 2% 100 90 85 100
#EK/(mg-17") 103~192.20 19.97~43.20 24.30~58.45 0.91~3.29
2 HK/(mg-L7") 19.78~44.03 3.85~10.93 11.7~18.55 0.10~0.48
K R bR 2% 100 70 75 100
PR/ (mg-L™) 39.13~782.24 13.35~32.22 15.25~49.25 0.79~5.29
Hini3 HiK/(mg-L7") 24.08~50.20 1.45~5.98 4.35~16.15 0.36~0.52
H KA bR 2% 98 90 80 85
K/ (mg-17") 118.90~176.30 17.11~41.72 18.95~60.20 1.43~2.51
4 HK/(mg-L7") 18.03~48.16 0.78~8.07 9.15~17.35 0.13~0.30
K IR bR 2% 100 80 80 100
#K/(mg-L7") 101.33~247 15.04~60.55 15.85~67.80 1.41~4.42
i 5 HK/(mg-L7") 16.63~50.45 2.57~14.60 9.25~19.50 0.24~0.49
7K IR R 1% 95 70 85 100
#EK/(mg-17") 112.90~237.80 22.01~38.39 29.10~50.20 1.24~5.69
Wi 6 HK/(mg-L7") 12.31~33.11 2.01~6.54 9.20~15.80 0.15~0.62
K R bR 2% 100 85 95 85

A1 1 AT, NH, =N FITN wfrks 7 far 58 0, 6 JAE il ps
I 55 7K NH,-N 24 32.22~60.55 mg/L, fi & 37 7K TN
46.85~67.80 mg/L, #1t 1 J5 A Ab B S 45 AR I 1 KT
T K F8 bR (NH,-N 53 2E K $8 45 4 35 mg/L, TN 4
45 mg/L) ; NH,=N V-3 1} K3k b5 28 5 80.83% , TN ~F- 1
7K IA bR %R 83.33% , M i Ak HE A it x5 L £ 77 1
) b PR E K AD BRI AN A o TRIEF, 38403 A TP A
KRR 85% , 1t W At iy A 352 it ) AR oF 55 Tl 17
of g 14 o M K AL BRRE T AN o AR A3l a5 I
g kK COD 5% 782.24 mg/L, Ui WA A Ml 335 M0 HE ik
Tl 2 K T B R R

2 3t X 45l a5 s i R KK B 43 M AT SR
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K S35 BB INF ] (HRT) 24 2.49 h, &4 X HRT 4 6.69 h.
Hif 48 DX HRT #2238 B2 H A8 OB T (2~ 10 h) 1 T FR,
RGWARE AR P AU ge A R 7832 PrifE kK
A K2 58.08% (&L R, A138K 3 NH,-N
FUTN H 7K IE bR A 3 A 1

SR T AR IR B, B A YRR RE .
SRTE S B B T PACHIIN 21 AR S BRI AT RUR
2, —HEEATMIEK, RERBERES R L. A,
2 G852 bRas 47 IR K COD B, Bk = B I b 75 2%

50 ) o R

B 5 C B 36 5 T A 200 L/min (R B
R — A A A AR AR R AR R AR TS
Vel At sl o R SERRIE AT b BRSO G b d
R AR N RGBT AR , 113 ek A R A /)
2 IT#Eigit
2.1 &Itk EKER

63 £ 4FLT5 AK Ah BRI 55 A I O35 Tk B K OK i
mi o 17.66% , 3242 1 i in T G5 808 K H2 a0 i
Tl AR R 3 B0 CT5 K HE AR R /K T K S bR E) (GB/
T 31962—2015) 3 L5814 Tl K75 e HE bR ) (GB
4287—2012) . 75 & B X 35 22 Tl R /K i 3 K
DA B A PR BASE | A YR 0 3T E 38 T R4S B
1000 m*/d. [R)B, AR 95 Tl g2 /K FAE 16 T 7K e ] L T
My AR K TR AR A 400, I 45 B B0k iy S B i K 7K
L, A5 TR K K BT, BT HE K K 4% GB 18918—
2002 — 2% A PRAEPAT (R 2)

F2 FITHEHKKER
Table 2 Design influent and effluent quality

5 ki COD/ BOD,/ SS/ NH,-N/ TN/ TP/
AR (mg-L_]) (mg-L_l) (mg-L_I) (mg-]fl) (mg-]fl) (mg-]fl)
kK 300 150 200 35 45 5
K 50 10 10 5(8) 15 0.5

22 HMEETRERIZRE

AR YR B BT I A0 2 4 5 R G R R BE T

(1) ™ & 8 il 2E 7K K BT, kg HE Al 97 2 7 /K
TE RIS A AR e T A B S ARG Tl K
FETRAL 3 35 A5 5 A7 7 HEBCHE A T BT K A IE

(2) % i — 1K1k A0 % & el b BB B A0 T
20, AYO 20K B A D T T B E K B R
AR R A AN FE 43 1 1] 8 5[] A R 4 B R 4 4R B L
B A, B 1A 20 0 DR SRl I 1 1 A B S
T B THAE W) 3R e B A SR RE 1 o D5 4, s S

FFFE 3 R DT K it b L A s Ay T i Ao 0 — 2B
F6 40 I B K BT Vel 2 B R AN [ B 3 dole 4L B
15 BR F A] , $2 5 Bt o o £ £y BB

(3) B fef 3B A0 T2 A PR T R K 5 A 06
V5 7K A, TN T NH,-N H KA AR R AR E B3R . AY/0
T2 B A MBBR ft ] ) FH A V7 0} B 0% i 1k 41
WL AL R Y R G AL RE T, — 2P R R G A RE
F10 0 AR I — A b 18 A A B4 e o MBBR 3t
Ak, 8 T2 AR 0 Y A R [ A S At B R 8% A ) it
T K TR st 2 U S 9 SEURL A AR R, T
I AR YR A 3 AE AR B A0 J5 BT i MBBR b .

(4) 380 v Lo b 3 Ak AL 2 BR Bl L 48 5 R 48 TP
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Fig. 1  Process flow after reconstruction
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23.1 —HRAL A0 E &K

IR AL Bl b 8] B AYO T2 BT LB
1 000 m*/d, 6 & — A AL FE AR Hy I3 2Chy H3 186, Ak 2k
T Ay AR B R AR BRI 4R B, A B AL 2 iR o V58
BOD, i ff 0.118 kg/(kg-d) , B A £ far 0.015 ke/(kg-d) ,
VSRR E 4 o/L, 15 e i 20 d, KK 6:1, 75 Y8 [H]
i LG 100% o A& J7 T, Tt 4 Be 398 im0ty 1o 45 4 2%
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Fig. 2 Schematic diagram of integrated equipment reconstruction
2.3.2 # % MBBR &

i MBBR Y 1 88, SNV A5H4 , LXWXH=7.6 mXx9 mx
3.3 m, A ROKIE 2.8 m, 7K J145 BA B[R] 4 b, il A6 1
I 100%~300% . MBBR JUEL V=60 m®, JH 7t % 31.32%,
PR KB i 1 2 AR IR 3 6, AR A
Q=4.3 m*/min, H=9 m ,N=2.2 kW . Bl < R4, b
g AL 5

UOE AT G AR R G A UM HRT WK 3. & )E
SLEREUBL HRT 4 4.2 h, B di 34 m 1.71 b IR
HRT N 1.65 h; S 4% Bt HRT 4 8.95 h, % ol 1 i 1%
M2.26 ho B4 B HRT Al 42 5 2 48 0 % s v £
T i BEJT -

£3 BEWNEEVWREIREKAEZNE

Table 3 Volume and hydraulic retention time of biological sys-
tem before and afier reconstruction

5 WL i Uik IR
) B /m? HRT/h 2 /m? HRT/h
T 4 X — — 37.50 0.9
B IX 103.75 2.49 137.65 3.30
JRA X — — 68.75 1.65
I 48X 278.75 6.69 206.25 4.95
MBBR it — — 166.67 4

233 HE_REERFTREE
B Ui 1, D=8.4 m, W AK B 2.1 m, FE
T 77 0.75 m*/(m’-h) , B B 15 0% s B i
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HL,N=0.75 kW. B RER 1 )&, 5 Bl E 3
B .2 14 ,0=20 m*/h,H=15 m,N=0.75 kW ; ®l 43 ¥5
WREIFHE 246,114 ,0=2 mh, H=60 m, N=
1.5 kW fy F 35 MBBR ¥, — 370 3t A 785 20T 3 it
o33 K SR R KU T ik EE A D0 A i P
UG T Y K B 1 e v a] R R S T R
HHR26,1 14 ,0=42 m*h,H=10 m ,N=5.5 kW,
234 #EFZALITN

BrEt e Ui E 1R, FEH T ERRBE . M
TR DX SOpe N VM T SR T A SR i AR A
) — AR AL R 45 LXWXH=5.2 mx4 mX5.5 m, & i
6] 1.5 min, 2 %E BF 8] 15.9 min, J0 5 X 2 1 6 7
8.42 m/(m’-h) . WAHFEL 1 5, D=500 mm, N=
1.5 kW S8R PE S 1 65, D=700 mm, N=2.0 kW ; FI|J&
HL1%,D=4 m,N=0.37 kW; 5 %E 35 ,0=6.5 m’/h,
H=12 m,N=0.55 kW,
2.3.5 #iE AN

BN EE A N2 a1, S R UTE A . %
JEBNAEBRBE RN SS 1Y KBRFT K 4 PAC PAM BN 2 5
BCUTTE M, o BE 73501 R 40 mg/L A 1 mg/L. PAC it
wHE2E5,1H14,0=50 L/h,H=40 m,N=0.37 kW ; PAM
P EE 26,1 145,0=50 L/h, H=40 m,N=0.37 kW,
PN R k22 LR S, BT VR B O 35 mg/L, STREN
HER 26,1 H 14 ,0=50 L/h, H=40 m,N=0.37 kW ,
3 EBITRREEFSW

MO TR T 202048 12 At T-5¢ 54,2021 45 1 H
23 Hikiz17,20214F 4 A IEXXiE11. 20214E4 A &2
9 H W], & a7 3 i K U AR N TS K
530 m’/d ., Tl & 7K A 200 m?/d, #F 3 K K 5 WL 36 4.
55 95 A A e, NH,-N 35 bR % B 80.83% i T &
100% , TN i5 5 K 1 83.33% #£ T+ & 100% , TP ik #1 %
H 0 43 il Y 85% 2 TH E 100% , ik T AR SE B T
WO R AR BEEE 0 H 1Yo

R4 HEEHKKER

Table 4 Influent and effluent quality after reconstruction

COD/ NH,-N/ TN/ TP/ SS/
H 1t (mg-L_]) (mg-L_l) (mg-L_l) (mg~L_l) (mg'L_l)
KK BEK K #EK oK K K 3K K

2021-04 190.2 22.3 30.1 2.9 36.8 12.7 4.61 0.30 809 4.8
2021-05 188.7 23.5 35.0 3.3 46.7 10.6 547 0.22 83.1 4.6
2021-06 182.0 21.6 30.2 2.5 47.0 8.7 545 021 77.7 5.1
2021-07 168.6 22.9 24.7 2.6 38.6 9.3 324 0.28 78.1 52
2021-08 152.2 23.8 24.1 2.1 335 9.5 225 0.17 779 5.1
2021-09 125.3 22.2 17.4 1.8 252 8.4 2.31 0.20 59.5 5.0
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Table 5 Average removal rate of pollutants in key process sections after reconstruction
TR COD NH,-N TN TP
LRI BMEBRR%  EBRF%  BRERFEI%  EBRFEI%  RBERFI%  KEFR/P  BBEER%

{88 AY0 67.35 67.35 53.13 53.13 50.11 50.11 47.64 47.64
MBBR it 54.30 85.08 78.64 89.99 44.06 72.09 26.36 61.44
— it 4.49 85.75 3.60 90.35 2.47 72.78 2.36 62.35
DT T 2.95 86.17 1.66 90.51 1.10 73.08 82.63 93.46

XFF CODFakx, {818 A0 Be COD £BR M 67.35%;
MBBR # COD % B % Ky 54.30%, B B % bk R H
85.08%. 1T CODHE/KFEHREAMR, BE A0 LR T K
41 COD, MBBR th 1) = 24 R 42 B HRT,
PR RGBT U RE T .

X F NH,—N A1 TN #8475 , {5 & A*/0 Bt NH,—~N F1 TN
5 FAy 91K 53.13% .50.11% ; MBBR 3t NH,~N F1 TN
Ry 5 K 78.64% 44.06% , BT EBR F 5
89.99% .72.09% . MBBR T. 25 i 4 5 4= ) 2 45 (1 il
1k R R AL AE 7 A4 3E T TN F NH,=N 7K $8 5 09 5 bR
R NH,-N £ R R 5Tk k.

XFF TP A8 A5 , 0 I 19 A= ) T2 20 B (81 B A%/0+
MBBR th+ 30t ) (1) TP RFLF R %N 62.35% 5 i 2L
TE ML TP £ 5 %08 82.63% , B E R E N 93.46% .
fE2F BRBEE 2 T AR UE TP H 7K R a2 15 b A0 S B

O AR T2 B — R A A O B A (A B+
I S B+ U UE B ) £ G Y Y 0T ¥ A BRR . CoD
Jy 77.89% . NH,~N & 80.50% . TN N 68.43% . TP K
82.99% . it )5 A& T2 Bt (5] & A/O+MBBR i+
YT+ R AT TE b ) T Y T 38 R BR R
A 3K $E E , Hoh COD Sl 86.17% . NH,-N H
90.51% TN }J 73.08% TP } 93.46% .,

AR YR, B AR s S R A 588.82 T T, Mo
223 158.48 TT 0, WA 3 430.34 Ti 0, WA e h— 1k
R PRk 2% 99.76 ST ot . B e, BRSEG SIE T IR
1.40 yt/m’, Horp B 3% 0.32 76 /m”*, 25571 3% 0.90 JC/m*, A
T.%%0.18 J&/m’,

4 Hig

TIN5 2 48 6 95 7 Ak B3k 1 I T % K TR
A, K s g K, H K NH,=N TN AT TP 35 bR 3%
K, LB #5327 40 A B i ) . DA B 1
Tt 42 40 Tk B K Ry B 8% S BEAE T V5 K A 3 A

A SR TN R K R AR 3 T K A T Ak B A R
1 ARG A SRR ) K B IR — AR A0 A L
i R A0 T2, B MBBR it K 3 R U0 b o
U SR 2 Al Tk 2 K A5 8 T A P I AR Fak 2
£ 3l 25 K NH,=N TN A1 TP 3k bR R 44 8 100% , H
KK A F] GB18918—2002 — 2% A brifi .

&% 3k

[1] TR de , Biesh . Az % A0 Tl Al X5 K AL 38 T 38 45 3748 23 Br L.
rhE 25 K HEK ,2020,36(21) :87-92.

YIN Hailong, LIAN Qing. Evaluation and analysis of wastewater
treatment plant operation in residential and industrial hybrid areas[J].
China Water & Wastewater,2020,36(21) :87-92.

VEM B . Tk PR /K 5 A4 6 15 K A OF AL BT R 1) el 5
LI i E K HEK ,2020,36(8) :92-95.

JIANG Bin, XUE Yue. Modification and application of a combined
China

—
S}
[t}

idustrial and domestic wastewater treatment projiect [J].
Water & Wastewater,2020,36(8):92-95.

A, S EV AR, S R CASS SRS K ) A B ] T
WK B AT ], Tk K AR FE,2021,41(3) : 125-128.

GAO Jianlei, WENG Wei, WANG Wenhao, et al. Operation of mu-

—
(95}
[}

nicipal wastewater treatment plant with improved CASS process for
high proportion of industrial wastewater[J]. Industrial Water Treat-
ment,2021,41(3) :125-128.

2R W, A i 35 . 3 TR0 AR/ T2 U W A A ) B Ak
L], Tk K A7 ,2019,39(8) : 15-18.

LI Yafeng, YANG Sijing. Optimization measures for denitrification and

—
~
fam

phosphorus removal based on inverted A%/O process[J]. Industrial
Water Treatment,2019,39(8):15-18.

JAAG E . 1L T SR AR X35 K AL BT BT B as AT ROR [].
Tl K ALFE,2021,41(4) : 130-133.

—
W
—

ZHOU Chuanting. Sewage treatment process design and operation
effect of an industrial cluster in Shanghai [J]. Industrial Water

Treatment,2021,41(4):130-133.
[EER/ N BMEA5(1988— ), Wi, TREIW, {4 HEK TR Im .

E-mail: 1538561620@qq.com,
[l EH] 2022-08-09 (&R )

—175—



