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AEFRFUE A 4 000 m®/d,7E 3 ASFHRUA I8 75 K e 25 BT 4% 8 1 R85 7K ALk BB At o 44l o5 )R A T 15 K AT AL B AR st
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Example of Combined Process of Pure Membrane MBBR and Magnetic Sedimentation for

Rural Domestic Wastewater Treatment Project
PENG Zhan, XIE Yiting * , ZHANG Yue, HUANG Shiquan, LI Jihong
(CSCEC SCIMEE Sci. & Tech. Co. , Lid. , Chengdu 610045, China)

Abstract [ Objective] Taking a wastewater treatment project in a village in Hubei as an example, the design parameters, treatment
effects and benefits of the pure moving-bed biofilm reactor( MBBR) + magnetic coagulation sedimentation combined process for treating
village domestic wastewater are analyzed, and analyzes the applicability of this combined process for treating village domestic
wastewater. [ Methods] The total design treatment scale of the project is 4 000 m’/d. A wastewater treatment station is been built
near three village and town domestic wastewater collection points to treat the village and town domestic wasterwater at each site.
According to the water quality requirements of the influent and effluent, the design adopted pretreatment + pure MBBR + magnetic
coagulation sedimentation treatment process treated this wastewater. [ Results] The average removal rate of chemical oxygen demand
(COD, ), ammonia nitrogen and total phosphorus(TP) indices of system are reached 85.71%, 80.38% and 90. 82% , respectively.

The main indices of designed water quality are better than the Environmental Quality Standards for surface water ( GB 3838—2002).
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The biological process of this system uses pure MBBR. There is no secondary sedimentation tank at the back end of the MBBR tank and
no sludge return device. The sludge-water separation and advanced treatment unit are completed through the magnetic coagulation
sedimentation tank process. [ Conclusion] This combined process has the advantages of good treatment effect, convenient operation,
simple process, small footprint, low investment and low operating costs. It is not only suitable for projects such as the standard
improvement and transformation of low influent ammonia nitrogen ( generally, influent ammonia nitrogen is <8 mg/L), it is also

suitable for rural wastewater and other situations where incoming water ammonia nitrogen is high, and can provide design reference and

case reference for high-standard treatment and reuse of domestic wastewater and dispersed wastewater in villages and towns in our

country.

Keywords pure MBBR magnetic coagulation and sedimentation rural domestic wastewater project application stricter discharge

standard
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A BT A G 15 KA B T A Wy Bk fk2#
B AR A A R A Wk 3 A A
2% RE-BRE - 4R (AAO) Bk IR -7 (AO)
T ONTRH A RN R S ARk
PAFS 3 R A= 0B #% ( MBBR) AR 2 i A8 ) B Ak
BLLE 5 NIV B N 78 0 B W MR L L W LTI AW N2
s Al R e A RO 2 b 2 77 SR (COD, ) V&
REFTGR) W1z R AR RT3 = HE R E R
ATyMEE 2 BB (TP ) YR AL PRELR ) W IR B DT e £
ARATGERE 5 K A i TP B IR (SS) 15 e ¥,

PSR O OB ST 4G R o, [ PN A R B R TR
DUUEMAE 3 br T 2B e thokfa g b 8l — 4 A
B PR A R MG TR DU T S TS K R
WEET 2T, oK TP PR BTt Mk BE 290 0. 17 mg/L,
IR DT T 2548 7 U5 7K A #4337 A2, 1HL
FERT BTG 7K A FRATR N FH 22 45 /0 . ATt H 38 o 48
A4l MBBR S5REVIIE 7, SEPUR B TS /K 1 B b
WEALBR A3 AT ML SE TR B 5817808, MR
Tl DR BT 7K Ak B TR AR 3 T A AT 4R A 451
2%,

1 TiE#R

TR BB A B BN K A T A 3 30
HTE 3 LA IS 15 K IS A A £ A8 1 e Y5 /K Ak
PR X £ 0k i R AR AR 5 S K AT A T
K EBFERPAT (HFOK A TS ARIE) (GB 3838—
2002) HETZEARAEL AN A (TN) T, KR 2] H 7K AR
HESH R TR KBRS HEAR K,

3 A uh S BAL AR 4 000 m’/d, 1#3k 5Ab
P A 1 000 m*/d, Z2Fb REC(K,) = 1. 2; 243 15
ACFEFAL N 1500 m*/d, K, = 1. 2; 343k 5 40 3R
H 1500 m*/d,K,=1.2,

ZIWH B AOK TS RR AR 1 R,

R 3 ARG KA B Bt I AOK 5 B R AR

Tab. 1 Designed Influent and Effluent Quality and Removal Rate Requirements for 3 Wastewater Treatment Stations

S CODy, A TP pH i

155K/ (mg- L) <90 <5 <2.0 6~9

241 3R EK/ (mg- L") <120 <5 <2.0 6~9

B K/ (mg- L") <20 <l <0.2 6~9
BT EOR KRR =80% =75% =85% /

I K P XERE MR CODG, <2 mg/L, MEGAL A HLEUR IR /N T 0.5 mg/L,
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Fig. 1 Process Flow
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COD., (Kl 2) A (Bl 3.8 4)F TP (& 5) iy i
IKIK BEHEAT 3BT, AR A 5340 A 55 =T 7K B e
et

I 3 AR COD, T AKK s iR N
(AR IRBE T R UE) (GB 3838—2002) (20 mg/L
PIF) 84 5B R =80% ., HIE 2 AT, 3 ANl A
(1) COD, #EKK TG bR 3 ZLAE 1 7E 80~ 130 mg/L,
H#E7K COD,, HF-3 e 53l 89 112 mg/L A1l
109 mg/L, MK COD, Bi T #8406 b5 5 H 8 AR
AN, A R AR E B K R Y, COD,, F52%
B Bl 84. 1% . 86. 4% F1 86. 7%, 7K COD,,
i fE BT KK BREER

ZIH 3 AR Z A B AR B AR A (b
FOKIRBE TR AREY (GB 3838—2002) (1.0 mg/L. LI
T) B LR R =75%, %A B 0 4l
MBBR T.Z 7€ [ PN A TR I8 e R TF 4R T s
YK Ab3 , FERRUAR IS N A LRI,



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 ,No. 4,2025
April 25th, 2025

F2 FUETZERITSH

Tab.2 Design Parameters of Main Process

x5 i H 1#4b FL 24#b PG 3#Ab PG
TREHANE N AEFEHAE/ (m* -d ™) 1.000 1500 1500
AR 1.2 1.2 1.2
HK K B M MR B0 R B R R B
gl RS (K xTEx ) /m 7.00%2. 82x3. 50 16. 10x2. 92x3. 60 16. 00x2. 80x3. 60
B/ A 4 2 2
AR HAFBY (m?) 227 285 290
SR REE (g L") 4.0 4.0 4.0
V5IREH /[ VSS- (kg BODs) ™' ] 0.6 0.6 0.6
4fifii MBBR i COD¢, AR/ [ kg CODg, » (m®+d) '] 0.352 0.526 0.570
KARBAN/[ kg EA-(m*-d) '] 0.084 0.126 0. 124
B KA Y ORHE ST [ 30% 30% 30%
FURHSH/mm HAZ(D)25%10 @25%10 @25%10
BURHERBEAY (m*m™) 800 800 800
15 B A E]/h 5.45 4.56 4. 64
K 12:1 10:1 10:1
TRER RAT (KX BEx ) /m 0. 90x0. 90x 1. 60 2.68x1. 10x2. 60 2.68%1. 10x2. 60
/A~ 1 1 1
TR BRI B IS [R] /s 96 127 127
TRBEMIR IR/ (s71) 670 509 509

L R T (KxFExi ) /m
i/ A
BRI A5 B I/ s
BB/ (571
PURE IR (KexFEx 5 ) /m
o/ A
TLRE M AVE A SOy m
FHK BRI GHT/[ m®- (m?+h) "]
RJOKBRE G/ m® - (m®-h) "]

REIRBEDLE b

1. 25x1.25%1. 60
1
181
468
2.10%2.05%2. 55
1

2. 68%1.48x2. 60
1
236
362
2.73%2.60%2. 50
1

2.68x1.48%2. 60
1
236
362
2.73x2.60%2. 50
1

2.89 5.88 5.88
14.42 10. 64 10. 64
17.30 12.76 12.76

KEREET 0.5 mg/L">" ) R % &3k kK
KA, KN 1.0 mg/L, {B K 3 Al %0,
3 A uli s 2 A KK B Ae R E AL T AE 15~ 30
me/ L, T 3 3 A SEBRIE KK B o & R AR PR i 15
TR (5 mg/L) , R H ZKOK BT 28 A dE A
PUATEBRRIEIL 75% , 3 il itk &/ H 1
R HE /B0 19.8 .19, 8 mg/L 1 18. 4 mg/L, &
BB R 52 80. 1% .80. 7% F1 80. 4%, i
— R R R EBRFRIATORIE, B 4 v e IR A
LBRFAE R FH A b, W A S0 B 2 A2 R R

¥1=75% , 5¢ 41 i B AZARIE

ZIH 3 A0 TP B 1K K B R N
(Hb 3R K PR BE & AR fE) (GB 3838—2002 )
(0.2 mg/L) B F¥ LBR%E =85%, HE 5 W[ %1,3
ANl 5 ) TP HE KK e bR EEEPAE 1.2~3.0
mg/L, ¥ K TP H F 3 B & vk 5 4 B & 1.7,
2.0 mg/L Fl 1. 5 mg/L, 5K TP B T4 5ilFatn 5
HRRIN , HARATE B HEKOK BB BN, TP 3425
B3R 91% .90. 8% F11 90. 7% , Hi7K TP 5 T4~
FEPRTE 0. 2~0. 3 mg/ L, HA B[] 475 2 11 H 7K K
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Fig. 4 Ammonia Nitrogen Removal Rates at 3 Sites
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oy KA NI RS 3 B0 S EFR AT K SS 2 50 ~
150 mg/L™) &R AL G — DUHAE R Je 7K 20 5 ) 75
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UL E /N A el R 2K, — 51, R HREIR BEDTTE T
ORI ISR P AR R L AT S BER TR A  iE a 2
BRU 53— T, i T TR A MBBR T 25 K%
PRAIX, PR A= AU R s SR A IR, 7T 3 2o W TR B DL
T XK TP #0478 A Bk, )25 SE IR 7K 43 25
LA BRBE R TIRE , BB B R 1y 4 101 H F i
FETE , REIREEUTIE T2 X5 K TP 1Y =800 25 bR
JRBE B TRl A AE AR SRR EE DT VE TS S 1 aE i
SIAREA 5T, B TR TR LR i fE 2R 8 I
IO 3k RIS R A T4 B B KT 2 5
CINYR S €= NN O R A S bl o R =BV ITA L UN
ST TP #4725

4) I8 AT AR A % A e T 5 - D R 4 S Btk 7K
AT ST K A AR R 208K, i3 8 i
3 o AR K UK BT b R R A B R e
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RO KN 32 8 i A i ) 4 AR Y K
DA IE 480t B i s T2 BTtk K A 2 504
4 TITEREBESEITHRADT(SEAREFE
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I H AR 1T O S KRE FLRE 25 FRE TR
HHEFENA R 0.6 70/m® , KFEA K 0. 04 TT/m?,
RN AN 0. 43 Jo/m’, Horfr | BR#EK PAC &
9 316.9 ke/d, BB 53BN 5% , BIR L TR AN
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PAM FH B T Al PAM BH & 1 #& hn & 4 Jl 2
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1) R« 4l it MBBR+BETREEDLIE” T 2 AL HLk

BAETETS K, £ 2505 Y W 8 R4S BAR 4 1) 25 B, X

COD, \Z M TP 2 F8hR Y- 15 2B 2R 4351 m 3k F|
85.71% .80. 38% 11 90. 82% , i 7K FEAG TR T (b
FEKFRES T bR vfE) (GB 3838—2002) i I 2 b v
S R BT EOR KRR I 4% MBBR ASUX T
AR 20 L B $ A ol 3t A5 050 H A AR 45 19 & BR AR
etk E R <8 mg/L) |, Rl AEAT 48 T5 /K 25
PR AR = S OL T REAS BRI R
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