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Abstract: The treatment process of a wastewater treatment plant (WWTP) in Guangdong Province

was A*/O microporous aeration oxidation ditch, which requires treatment capacity expansion and
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discharge standard upgrading at the same time. The treatment scale is increased from 10x10* m*/d to 15%
10* m*/d (the expansion ratio is 50%), and the effluent quality needs to meet the stricter of the first level
limit in the second period specified in the Guangdong local standard Discharge Limits of Water Pollutants
(DB 44/26-2001) and first level A limit specified in Discharge Standard of Pollutants for Municipal
Wastewater Treatment Plant (GB 18918-2002). To solve the problems of large expansion capacity, less
available land area and strict discharge standards of the upgrading project, the technical route of MBBR
to in-situ enhance the biochemical treatment, secondary sedimentation tank to increase the hydraulic
loading rate and new magnetic coagulation sedimentation to ensure the solid-liquid separation was finally
selected. The newly-built MBBR in biochemical section stably reduced the NH;=N and TN in effluent to
(1.28+£0.91) mg/L and (5.78+1.33) mg/L, respectively. Although the SS in effluent increased slightly with
the increase of the surface loading rate of secondary sedimentation tank after the upgrading, the higher
solid flux tolerance of magnetic coagulation ensured that the SS stably decreased from (17.45+4.18) mg/L.
to (3.59+0.71) mg/L, and the TP in effluent reached (0.09+0.09) mg/L. The technical route of MBBR and
magnetic coagulation sedimentation has good nitrogen and phosphorus removal performance, less footprint
area occupation and strong impact resistance, which is suitable for the construction or expansion and
upgrading of WWTP. If the expansion capacity of WWTP is further increased, the more intensive and

efficient technical route of pure membrane MBBR and magnetic coagulation sedimentation should be
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adopted.
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Fig.1 Aerial photo of the WWTP after reconstruction
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Fig.2 Process flow chart after reconstruction
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Tab.2 Reconstruction of pipeline

ME‘E‘
5@5 TEHE EE T
s ; & 48 D920 mmXx8 mm 4 iH ,
M=gmS 3
DU A D1 220 mmx10 mm &8
N VIR JR 55 D920 mmx8 mm il ,
5K Attt FratD1 220 mmx10 mm B E
& | Ui REIREETLIE | BT D1 620 mmXx 14 mm F1E
NI= B TAV =N N H:"zﬁz»}
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T TE S A b S A i R AR R B O 1. 27
F () 3 B 5K o IR O E O DT A0 o e 8 B 4 A
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M A R AL
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Q=30~70 m*/h; 2 EEH 55 RG LB E 18, Q=
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m, KR 4.0 mo fig e i ik 2 4%, REAK B T K B +F
a1l f,N=2.2 kW [F B BB il e FEAs 1 65, 52
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NH,-N Fl TN 4K %X 6 % 53 5] ¥ % (18. 00+3.32) |
(6.08+1.07) .(1.28+0.91)F1(5. 78+1. 33) mg/L, fa
SEIRF]—Z% A bRifE . MBBR MR I A A A WAk K
AR ULIE 3, 0T UL, A KRS R 4. 455 MBBR 5K
B Ak 17 17 35 510 0. 16 kgN/(m?*-d) , Fb M i 42 &5
2. 384, PREL T MBBR 74 ittty A et i 2 1 g v 1 o

#3 BUERTAKT#  HKKER
Tab.3 Influent and effluent quality of the WWTP

after reconstruction mg- L'
WH | cOD | BOD, |[NH-N| TN TP SsS
177.82+| 80.00% | 17.26% | 25.09+ | 4.22+ | 144.63=
K
80.33 | 15.77 | 490 | 7.73 | 1.83 | 26.14
TU0ML | 18.00% | 6.08+ | 1.28+ | 5.78+ | 0.44x | 17.45=
MK | 3.32% | 1.07% | 091 | 1.33% | 0.18*% | 4.18
WEIREE | 14.74 0.97+ | 5.14+ | 0.09+ | 3.59+
oK | 2.87 2¢O 0.12 | 125 | 0.09 | 0.71
e N R e

a. MBBR ji 27 2k (& b. BT ARG
B3 MBBRt&ZHik
Fig.3 Suspended carrier of MBBR tank

Ui Je U0 R T G 0. 66 mY/ (m?-h) 1Y 2
0.99 m*/(m?-h) , AL F R E Bl 2 N, (H 7K &
() o A7 0 G H /K SS i (8. 80+3. 54) mg/L T &
(17.45+4.18) mg/L, H i Zh 0 (A 552 =535 3] 50 mg/L
M 28 R TR UV b R B b B L K SS R [ =
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0.09) mg/L, Fa i B B — 2 A brifE, L S AT A
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SVI N 75 mL/g 72 47, — Ui il 7K 38 1 faf 2y 2. 05
L/(s+m) , FEA R H7 57 ke/(m>-d) ; 803 J5 A6 Ak
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TR X TARTE , #5455k A5 U8, 50%
PO R, FLJS 22002005 BE RS2 58 R MR B SS 1Y
s AL TR BEDTE IR, WAL H 356 F (%) R TR e DO vE T
Lo BHE—Y A, WA BRI TE RSB

MBBR 5| AFE MG, EEIREE & T LER
TS R g tEgeny it . 7EE4h, MBBR )™
2R =0, BE SRR A YR RENA E
S E ERIESTNR, UEY £ LIS S A Y RY
KAEFE . 2UfE MBBR 7 faf e L o AR, [RS8 45
HRT 2 1% V£ 35 I8 v 1 40%~60% , % T B @ i57K
I MR AT 100% B AL ELRE 110 EAME
7K SS TP 2K AN & I, >R FH 215 MBBR 5 <17 Bk
FH#Z% . E PR T SSHLTP BRI Ky ™k, Bl <,
T TIEARIE KK BT, IR E 2 RAF, RS
A % A BB AR IR B A S0 A R TR R
T A0z 0, SR 2l MBBR Y [ 4 B 4 it T
BERTEE . 7 5 A AR = Al A 5 7K Ak B R
FAREIRBEDUIE T 2 S T 8RR i |, ia 17 W R) 35 7K
JETC 5l 7K G L 2 2 A TR R U it 1 A T Ak
P, R IC T 7K SS ik (473. 48+40. 01) mg/L, {H
ZREIRBE DTV AL RS | H 7K SSATREAERF 2 (7. 62+
1. 08) mg/L, & R ik B — 2% A HERUAR R, T
FESCBRAIE A T RETREE LIS T 20 52 5 K 1 ffes L
[f6] 4 388 o A 4 L, S 4l B MBBR [ 9K 4 5 A BEAR T
2o AR H R 4 I MBBR+ 4 TR 5 UL UE Y

BORPRL , PTRSEIE 100% (99745 5 45 % JH I %

e 72 .
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M, 5% MBBR+ELRE A T AYO MBRBALA T KT AR &

%3945 %10 #

2Rk — 25 A S A — Dt o = Tl SE B 150% 1Y
PAERE S o X T A A R MR ke i
[PEa s/ sy SRS o7 N S

EAS SR, RETREEDTTE T2 M AR RE A 1
Ly S 5 28 ) P S o I 7 A 0 AR 0 R T e 2
PR A REIRBEDUTE T2 HL RS 240 1% MBBR , I
Al BEZEFRRL R , 1 R A ki, I K R A 2
T A TP S 2 FE R K, 7 A % e in i & FH TR
B A .
5 #itE5E%Z

IR I KR “MBBR+RE IR BEVTTE " HE A
BRI T V5K 9 AR AR I 194 AR K ]
FH A b0 R HE bR o = 1 ] B, S8 T 5K T
SR ZEPEAR 0 H AR o T H Bors J5 , Ab B
10x10* m¥/d $2TF 2 15%10* m*/d, 3" %5 50% , WA b 33
FUAL IR F] 18x10* m/d, [ B R i 1t KK AR T —
G AbRUE ., A=A BE L i MBBR T2 SRRl
e e ik bR , LI R B e REIR BEDTE T2 RRE T
TP H1SS fFa & ik 4% . “MBBR+REIR BEVTIE " A B%
8 TG KT AT g sl A An o . it R
FEV BN 45 24 2 551 4l JiEE MBBR+RE TR BEUTIE " A
BEER Al — AR i RS K T R4 100% LA
R ER,

S 3k

[ 1] X5 . MBBR BUSURHIENM MBR TGk 2[R 2
PRI T EZOKHK, 2021, 37(18): 63-69.

LIU Ying. Applications of MBBR, double packing
media filter and MBR in multi-phase synchronous
expansion and upgrading of sewage treatment plant [J].
China Water & Wastewater, 2021, 37(18) : 63-69 (in
Chinese).

X, Eouk, BRaE, & . ddbas 7 B RTS K AL
PP AR SGE TREBRSE[T] HokEAR,
2021, 40(S1): 160-163,239.

LIU Hairu, WANG Bin, CHEN Xin, et al. Technical

[2]

summary of the capacity expansion and upgrading project

of Hebei Qingyuan wastewater
treatment plant [J]. Water Purification Technology,
2021, 40(S1): 160-163,239 (in Chinese).

BAESC, Bt , B AR, %% . AAO-MBBR+JE A IE
W+ PR RS T 5K 9 AR AR [T ). T E 4Kk 4k

K, 2021, 37(14): 115-118.

Fengning County

[3]

(4]

(5]

L6]

(7]

(8]

(9]

[10]

« 73 .

LUO Jiawen, YANG Weilong, ZHONG Liangsheng, et
al. Application of AAO-MBBR, cloth media filter,
DDBF process in upgrading and expansion of a WWTP
[J]. China Water & Wastewater, 2021, 37(14): 115-
118 (in Chinese).

WeE, RETT, S, 55 . B AL F R sR AL A
BRI AR TR Ar i KA BT ], P E K HEK
2017, 33(16): 97-102.

YANG SONG Meiqin, WU

Application of new style suspended carriers enhancing

Xiaomei, Di, et al.
nitrogen and phosphorus removal in wastewater treatment
for high standard [J]. China Water & Wastewater,
2017, 33(16): 97-102 (in Chinese).

TR, BRI, 252, 4. MBR T. 20 2Bk FHEUIR K
L] E KK, 2018, 34(20): 7-12.
HAO Xiaodi, CHEN Qiao, LI Ji, et al. Status and trend
of MBR process application in the world [J]. China
Water & Wastewater, 2018, 34 (20) : 7-12 (in
Chinese).

TIAN Y, LI H, LI L P, et al. In-situ integration of
microbial fuel cell with hollow-fiber membrane
bioreactor for wastewater treatment and membrane
fouling mitigation [J]. Biosensous & Bioelectronics,
2015, 64: 189-195.

XIAO K, XU Y, LIANG S, et al. Engineering
application of membrane bioreactor for wastewater
treatment in China: current state and future prospect
[J]. Frontiers of Environmental Science & Engineering,
2014, 8(6): 805-819.

Tl . REIRBERENE T AR TSR bR b g i I ).
JKAEPRFE AR, 2018, 44(11): 136-137,140.

SHI  Yuan. Application of magnetic coagulation
clarification technology in reconstruction of wastewater
treatment plant [1]. Technology of Water Treatment,
2018, 44(11): 136-137,140 (in Chinese).

i, IR, BRI, 4F. MBR 5 MBBR+REIRAE
FoRBA R S TR SCER 1], ThiEgkdEK, 2019,
35(8): 63-67.
GAO Weinan, JI Haixia, CHENG Shuhui, et al.
Comparison and engineering practice of technology route
between MBR and MBBR + magnetic coagulation [J].
China Water & Wastewater, 2019, 35(8): 63-67 (in
Chinese).

58 . AL+ CAST+HREIRBE T 2 T %15
AT BERREGE [T]. T E KK, 2021, 37(24)
69-73.



%394 % 10#H ‘17 [ % K 'ﬁk 7K www. cnww 1985, com
LIU Qiang. Application of pre-anoxic tank/CAST/ NI Huanglei, WEI Hongbo, CHEN Xiaohui, et al.

[11]

[12]

[13]

[14]

[15]

[16]

magnetic coagulation process in upgrading of a compact
wastewater treatment plant [J]. China Water &
Wastewater, 2021, 37(24): 69-73 (in Chinese).
LA, KA, BEAE, A5 (R AR AE RIS KA BT R BR
T5RCR Bas iRy i (V). gk HEK, 2021, 37
(9): 1-6.

RU Chun, ZHANG Shuang, LU Hui, et al. Pollutants
removal performance and operation regulation of urban
treatment plant under low

wastewater temperature

condition [J]. China Water & Wastewater, 2021, 37
(9): 1-6 (in Chinese).

W, R, A, AL KT 4l MBBR A
BloFIMag®I AT AR (1], P E K HE
K, 2021, 37(6): 71-75.

PENG Ming, ZHOU Jiazhong, HAN Wenjie, et al.
Application of BioFIMag® process based on pure MBBR

in new wastewater treatment plant [J]. China Water &

Wastewater, 2021, 37(6): 71-75 (in Chinese).

FISLAE, BRSO, SR, AR JETRE AR TIE Y Ak
e T AR N ] T Bod R, 2019, 37(6) -
209-213.

LU Linian, HAN Wenjie, WU Di, et al. Application of
super-efficiency  separation technology based on

magnetic loading precipitation [J]. Journal of Municipal
Technology, 2019, 37(6): 209-213 (in Chinese).
JAZH, RV, KA, 55 HZER T A S AR
WS KT TARRBGH) ] hE gk, 2021, 37
(12): 76-82.

ZHOU Jiazhong, SONG Pingzhou, ZHANG Shuang, et
al. Engineering design of a new high-standard
wastewater treatment plant with limited footprint area in
north China[J]. China Water & Wastewater, 2021, 37
(12): 76-82 (in Chinese).

WA E, TRBRERRE, 2, 45 . 8% A°0O-MBBR .25
s AL E 2 R UE TS L], Tk K 5 K,
2021, 52(6): 25-32.

XIE Jiankang, XU Kangkang, LI Xinli, et al.
Enhanced nitrogen and phosphorus removal by invert
A’0-MBBR process and micro-organism study thereof
[J]. Industrial Water & Wastewater, 2021, 52(6): 25—
32 (in Chinese).

L, Bk, PRI S, 4. MBBR T.ZH Tl
LA U5 K A B A B AR O M (). 2R KR
K, 2022, 48(3): 40-44.

[17]

[18]

[19]

[20]

Effect analysis of MBBR process used in expansion and
upgrading of Pujiang County No. 4 wastewater treatment
plant [J]. Water & Wastewater Engineering, 2022, 48
(3): 40-44 (in Chinese).
25 5% . MBBRTE CAST T 254 25 412 57 T 4% i 9 2 1)
(3], shEZKHK, 2021, 37(20): 87-91.
LI Liang. Application of MBBR in CAST process
expanding and upgrading project [J]. China Water &
Wastewater, 2021, 37(20) : 87-91 (in Chinese).

X GE MG . R R BEDOUE T AR TS /K Ak BEAT M 64 1 T
(3], ML RS, 2021(24) : 98-100.
LIU Zhipeng. Application of magnetic coagulation

sedimentation process in sewage treatment industry [J].

Modern Chemical Research, 2021 (24) : 98-100 (in
Chinese).
JAZH, S, SRR . 4 MBBR T 2578 [ N AN

TAER L] FPESAKHK, 2020, 36(22): 37-47.
ZHOU Jiazhong, WU Di, ZHENG Lin’ ao. Engineering
application of pure MBBR process at home and abroad
[J]. China Water & Wastewater, 2020, 36(22): 37—
47 (in Chinese).

JAG A, OO, RV, AF . AU R RSk
BFM T.Z 83t 5 470 M [J/OL]. f [H 45 K HEK .
[2022-11-03]. http://kns. cnki. net/kecms/detail/ 12.
1073. TU. 20220409. 1928. 002. html.

ZHOU Jiazhong, HAN Wenjie, SONG Pingzhou, et al.
BFM process design and operation analysis of an
intensive WWTP in north China[J/OL]. China Water &
Wastewater. [2022-11-03]. http : //kns. cnki. net/kems/
detail/ 12.1073. TU. 20220409. 1928. 002. html (in

Chinese).

[21] ®EM, BER, AZES, 4. BEMER T A
32 RS K AR B TR veit (). of [ 47k HEK 2023,
39(2):46-51.

GAO Yanbo, YANG Zhongqi, ZHOU Jiazhong, et al.
Application of BFM fabricated structure in the design of
land limited wastewater treatment plant [J]. China
Water & Wastewater, 2023, 39 (2) : 46-51 (in
Chinese).

EER T (1973 ), 5 AL TRRIG A AR, 2

« 74 -

TR RS ) R 5 K AL R A8 A B
%5 H 89 :2022-11-03
&M@ BHF:2022-11-21

('R ALLLE)



