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Abstract [ Objective] At preset, small wastewater treatment plant plants( WWTPs) generally face problems such as high pollutant
concentration in influent, strict effluent discharge standards , as well as large fluctuations in water volume and water quality, high
shock loads, and great difficulty in achieving continuous and stable compliance. [ Methods] The designed capacity of a certain
WWTP in the north is 10 000 cubic meters per day. By drawing on similar cases, enhanced process measures such as adopting the
membrane bio-reactor( MBR) process, extending the retention time of each section, increasing the mixed liquor suspended solids
(MLSS) concentration, raising the sludge return ratio, and adding carbon sources in the anoxic zone are adopted to improve the
removal efficiency of pollutants and ensure the stable compliance of effluent quality. [ Results] Even if some water quality indices of
the influent exceed the design values, after operation adjustment, the effluent quality can meet the discharge standards. [ Conclusion ]
The adopted process and enhanced treatment measures are applicable to WWTPs with high influent pollutant concentrations and strict
polishing effluent discharge standards, and can provide reference experience for related projects.
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677 He /N R oK AR R B MU D 10 000
m’/d, PEIVE5 R EEORIET A TG 15K LA T
MR, ST R AR HEBAR M A%, BT H KK B4
PR ER(TN) <15 mg/L, HoAx T BARAR H 75 i 12
(i Fe K B B B i AR 1) (GB 3838—2002) IV 28
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Tab. 1 Designed Water Quality of Influent and Effluent (Unit: mg/L)
i H T H A AL A (BODs ) LRI (COD)  RFEHI(SS) TN 2AA SWE(TP) pH 1A
biiv 250 500 400 60 35 6 6~9
thok <6 <30 <5 <15 <L5 <0.3 6~9

1.2 DAERARESR
BT, E AN @SB T B4R 75 K 2 2
I AT KK BT () 32 2248 b g B R K HE LK
F2 TRREBIHAOKFITLL (AL mg/L)

RENG I8 21| Hb K PRI AR ifE) (GB 3838—2002)
IVIshrifE, S5ARTREAT B9 L5, Hakk 5 KK
TR N2 2 TR 3 B,

Tab.2 Comparison of Influent Water Quality in Engineering Cases  (Unit; mg/L)

WH BOD; CcoD SS TN HAA TP
AR T REHEAK 250.0 500. 00 400. 0 60. 00 35.00 6. 00
9 1 3K 200. 0 400. 00 240. 0 50. 00 40. 00 4.50

) 58.0~289. 4 80. 20~ 853. 70 44.0~940.0 30. 30~90. 80 29.20~76. 50 3.90~16. 60
245 2 Rk
(151.3) (255.40) (259.1) (58.10) (44.90) (7.60)
) 3 7Rk 163.0 306. 36 365.0 32.82 23.47 5.62
RS NEUE T (E
R3 TREEHIHAKBFEXE (B mg/L)
Tab.3 Comparison of Effluent Water Quality in Engineering Cases ( Unit; mg/L)

T H BOD; CcoD SS TN A TP
AT HEHIK <6.00 <30.0 <5 <15.00 <1.50 <0.30
ESRWLLY S <6.00 <30.0 <10 <15.00 <1.50 <0.30

0.56~5. 65 7.9~31.3 2~8 0.18~1.46 1.26~14.8 0. 09~0. 40
) 2 ok
(3.34) (24.5) (4) (0.70) (11.20) (0.20)
)3 HKk <6. 00 <30.0 <5 <10. 00 <1.50 <0.30

VE DS B R A

1 ARG KA B R s o TR, i
TR 15 5 m’/d, SR AR W O 4% (MBR) T
2o SARTREMIL, HkIetrot AR (HifK 3%

$5F5 TN TP .BOD, DI K COD fFfEii KER
L) 217 Ay B AR KT B AR R TR T
AN 3 07 m*/d, R MBR T2, - BRHIn 52 42 32 Ak



BLMEDE, T BB SR

MBR T2 75 b B /K /NRY Y5 K AL BT #4107 FH

Vol. 44, No. 12,2025

A, A TR, H K845 1 i mi{E COD |
SS.TP ¥fm TA THIHE, H7E MBR T. 2534 1%
TRAEMEMLTZ,

Z 3" YIRS bk R e T T,
BEH IR 1.2x10° m*/d, R HIMBR T.&5, 54T
FEARLE, HH K 5 FR I TN <10 mg/L 4b, HAh 45 b5
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Fig. 1 Process Flow of Wastewater Treatment

2.2 FEIZiEIt
2.2.1 FERITESH

AR TREE S LR R B AR TR, Xt
IRV BV FE v R /K HETBOhR A ™ A, ELiE 7KK 50
IR B3R R RE A bRis T IR ME , Bl = T £ 2 0 5
B ZE 491 SRR, SR AN T 15

() IEK AAO T2 58K S8 utE, AAO T
S EIK I R R E A 17. 38 b, Hid JREREE
H 2.5 hy EBH 4.5 h A BN 10.38 h,

(2)#m MLSS ¥R E ., —f AAO T2 MLSS
A R 3 000 ~4 000 mg/L, A TR % H
6 000~8 000 mg/L,

(3) B IG PRI, A TR I X - B4R
B 13 B A 300% , J5E L — B 480 DX [ 3 B
400% .

(4)ffk MBR JEB 531, MBR T 25 b st 1
K 17.5 L/(m® + h) B ) MLSS JoT & ¢ B 45 1l Ry
8 000~10 000 mg/L,

(5) TEBAR X BMBR A,

2.2.2  FEWMFYIIT

A TR 10 000 m®/d, FHXFE /N, R
FHIR &, 40t 47 40th 55 MBR B A @ 14>
PSR, XA B T2 178 8, AR 14 b I
J7 {5 St AR R R i
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Fig.2 Internal Process of MBR Biochemical Tank
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JEEAE

FEF P, A X A RS2 12.00 m x
12.00 mx 6. 50 m, 48 X 4 18.00 mx 12. 00 m x
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5 12.0 mx4. 0 mx4.0 m,,éﬁrﬁﬁ 85.5 m,,‘é‘f%’?ﬁ
H6.5 m, AT H S EE N 4.5 m, 32 4],
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X} 2022 4 5 H—2023 4 3 H W5 K8 it
IK Bt AR AR BRI 245 B AT 43 A, 48 e B e i B
7K COD a0k B it BT h e, (HL 3 A A%
JHHEFEAT , 248 MBR T2 A0S %05 /K AL B ) 1Y
230 H KK B R R BB TR PR ER

FELETSHANT K EN 1 624~8 394 m’/d;
R XEME (DO) H 2.5~4.0 mg/L; A X DO
R EE R 0.1~ 1.2 mg/L; B DO & 1k fEH
4.0~6.0 mg/L; R4 X MLSS Jfi & ¥ FE 4 6 000 ~
8 000 mg/L; it & X MLSS Jfi & ¥ & & 6 000 ~
8 000 mg/L; ff- %8 X MLSS Ji & ¥ & & 6 000 ~
8 000 mg/L; 5 b MLSS Jii i ¥ & & 8 000 ~
10 000 mg/L; #f-4 IX — i 480 DX 0] 3t L Ry 300% 5 JEE v —
T 4RI RT3 BE SR 4009% 5 8 S DX B R B 0 it 2 40 ~
20 mg/L; FEAAR IR 4% fin i 4 30 ~ 80 mg/L; TN Jit £
WRERT 40 mg/L A AWK E KT 30 mg/L B,
B X I EA OB I ; COD R e BE KT 260 mg/L
i, S - G B sl
3.1 f COD MERBRREBEEN

Wl 3 firR 57K AR 37K COD BT vk B
130~518 mg/L,V-¥ COD [tk 2k 258. 55 mg/L,
B K TR S 500 mg/ L, JRAFHRAM#EK COD
W R T, A H K COD ¥ A3 g fa E b A
7K COD MR N 7~28 mg/L, V34 ik i 0
16.91 mg/L,COD V- EHF A 92. 48%

B3 COD iy RERECE
Fig. 3 Removal Effect of COD
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M & 3 Al £ ik K COD i vk B R
500 mg/L B THhRifE H 37K o3 A 3 4 Tk % K
TG B0 T, K B vk BT R AR dE R AE T ~
28 mg/L, R A AL FIACR
3.2 MEAMERURRIEEMESH

WE 4 FR 15K AR K sh RS R R

10. 06~46. 00 mg/ L, i 7K 2 A V45 o &k 5 Ry 29. 32
mg/L, Bt #E K @ AT WA 35 mg/L, Koy
PEK & R TR B, f R A F) 46 me/L,
Zod b B, oK 2 A R Sl 0,05 ~
0.28 mg/L, PR BTk & 0. 13 mg/L, AV
EBREN 99. 5% ,Fe s il T EKR

B4 ZARLBRICR
Fig. 4 Removal Effect of Ammonia Nitrogen

3.3 X TN WEBRMERIBEMEN T

WE S iz, 15 KA BE ) HEK TN & Wk JE N
21.2 ~ 51.5 mg/L, #E 7K TN “F 3 i & W B R
42.71 mg/L, BEITHHEK TN B A 60 mg/L, K

I BIPRIE, 15K K TN B Bl 3.0~
8.7 mg/L, YK BT B R 5. 88 mg/L, TN V-3
ZBRFRN 85.70%, HFE 5 AT, 285 fb S (1 H 7k
FE s BT /K TN BT E <15 me/L AYEEK

5 TN HYERECR
Fig.5 Removal Effect of TN

3.4 3 TP MERMRRIEEED

WE 6 i, 15K AL #EK TP B Wk % N
1.32 ~ 10.03 mg/L, # 7K TP F ¥4 Ji & W & Hh
4.39 mg/L, &K TP B W BN 6 me/L, #4r

HEIK TP #E o BE A, 1B 4 0 kb B S 7T a5 ik A
TGKARE T K TP i B8 0. 12~0. 26 mg/L,
WA R RN 0.18 mg/L, TP FH¥ £ B AR N
92.86%, HIE 6 T, ZAbHH S Y H 7K AT R g A2
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Fig. 6 Removal Effect of TP

TP<0.3 mg/L Hyi%iHEK,

LT BRI M A A TR 22 B ARE S SE B B
R BRRCR, EEMA S T LU TR ZE . AA0 T
K 45 B s A K Gk 17,38 b HR R A B R
2.5 h BEAEBRH 4.5 h G5B 10,38 hy MLSS Jit
TR ERAE 6 000~8 000 me/L; 148 X Bk
SR IX 5 gt — 4 4R DX T 9 B 35 40 S R 3k 3009 Al
400% , 7K J345- B4 B[R] B AE K, 39 T A= Ak R s
(), 2 G A WX ALY B 53 S RIS . R Y
MLSS [Tt B AT LA A 00 AR 0 1Ay, 48 T % i
B RRCR o0 T XK MR A LY
5 R RE T o B M A 4R DX — i 4R DX D L, AT 8K
IR T A A JIT R 1R B YR 5 T AR — - A DX vy [l
WL Wi — 25 Ak T A % M R A A LA 1) 4y
fift Ak

BEAN , FEER AR X B IBR IR, %M 75 T SRR 1

BeIR A SR TE Tk Wy 3 75 K o R 2 i i AL BE
I3, 880 T TN M RBREE, RIS R T, S5 B
M e U, B A P T K H COD R A AR Y [
W, dsfrid Al SR IR R T
7K COD ByiktR.
4 ZFHES

2022 4 5 H—2023 4E 4 A 15 /KAb 3T E A =
B AT AR P T I AR ) T2 R R (A A R R Ak
2470 GBS AR 4 Wi, FRER 4 AT TS K Ak
BT 387 AP 24 43 K B A N 1,345 7 o0, H
L2 0.957 1 oG, 25512 R 0. 388 6 T, A:7iE
TR AT B S 5 e R 71, 12% , 4b 31
2457503 7 ol 28. 88% , 25 B R Bk R 25 51
HERAE G (PAC) 5 A, BRIEZ5 575t
44.42% ,PAC 5K 43.77% , HAb 25 5] 5 L&/,
H11.81%,

R4 FEEBORHHARRAST

Tab. 4  Statistics on the Consumption Costs of Major Raw Materials

S S EK B/ ff‘f %h/) WA ke PAC/ke Tﬁﬁfﬁfﬁ WRmI kg A kg
2022 4E5 A 172 226 176 140 16 440 6 275 75 0 0
2022 %6 H 163 977 164 890 13 130 7 800 300 0 0
2022 47 H 187 344 190 320 17 148 7 450 225 6 620 0
2022 4E 8 A 179 205 182 830 15 246 9 150 325 0 0
2022 49 H 143 553 146 610 14 882 12 000 250 0 0
2022 410 H 130 680 135 880 13 978 11 375 50 0 0
2022411 A 141 862 148 080 13 024 13 425 75 496 825
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(8i3R4)
SiF ST/’ (*fv';'i %h/) WA e PAC/kg %Iﬁﬁ)@fff Wb ke A ke
2022 4 12 H 175 215 182 080 15 056 10 325 175 0 0
2023 4E 1 H 71 603 72 940 14 550 6 100 300 0 0
2023 42 H 75 177 76 600 16 080 7 600 225 0 0
2023 43 H 163 195 168 110 12 332 4 875 300 0 0
2023 4E 4 A 170 106 177 840 3 664 4 675 300 0 0
At 1774 143 1 822 320 165 530 101 050 2 600 7116 825
5 & [a] BRI, RIUR, A50RK, % W Tk 2

(1) %30 HAE 20 7870 BB ISR | %
TAHSCSEMIZEG], R T MBR .25, [A], Jd i 4%
I AAO T 245 [ BOK F145 B b E] 2 R AAO T2
AAL LAY MLSS e S | 448U X 31 R4 DR FH AR Y
TSV 1T SR B 4 S X s PR B L, A&
PRI e 22BN Bk PR LA PR i b H 7K COD
ANIEBR AT

(2) %50 H R 4 b PR AR ST BE RS A R0 ) ik K
KA KT RSN, AL BRACR R4, AT A3 E ik 3]
BOHEREK

(3) BEXH5 Rk B i B A o Tl Bk
FRES 35K %I H R AL BT RS E i
FIRARHEHER R, T2 Bl 26D AR H 4
a2
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