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Abstract: The designed treatment capacity of a wastewater treatment plant (WWTP) in north
China is 30x10* m/d, the effluent reaches level quasi-IV criteria of Environmental Quality Standards for
Surface Water (GB 3838-2002). The core processes are upgraded and constructed by sludge-biofilm
composite MBBR (S—MBBR) and MBR process. The actual application of the two processes is analyzed
from the aspects of process flow, operation effect, chemical agent and energy consumption, maintenance

control and low-carbon operation. The results show that the treatment capacities of the two processes are
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equivalent, both can stably reach the designed effluent standard. S-MBBR has more significant

advantages in influent load impact resistance, and the average influent load rate is 119%. The chemical

agent and electricity costs of the two processes are 0.469 yuan/m’ and 0.626 yuan/m’, respectively, and

the MBR operation cost is higher mainly due to the operation and maintenance of the membrane tank. The

low carbon operation evaluation grades of the two processes are level I and level Il respectively.

Electricity consumption is the main carbon emission contributor, accounting for about 55%. S—-MBBR

needs reliable design and equipment support with higher requirements for process manufacturers, while

MBR process has higher operation cost with less footprint. Pure MBBR is expected to reach the same

level of footprint as MBR, and further reduce operating cost and carbon emission, but it is more

technically difficult.
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Tab.1 Influent and effluent quality of a sewage treatment plant in north China in 2021 mg-L™"!
o H COD BOD, NH,-N TN TP SS
Btk 900 430 58 80 13 750
B K 30 6 1.5(2) 15 0.3 10
SEBREK 465.33£195.09 | 233.45+112.04 32.3110.28 54.66+15.96 | 7.4412.94 | 401.23%189.27
S-MBBR #i7k 17.81+4.65 2.63+0.55 0.47+0.27 10.71+1.93 0.1420.05 7.59+0.96
MBR 7k 14.65+4.45 2.32+0.49 0.46+0.38 8.65+2.77 0.1320.11 5.06=1.01
B LI =RALPR/PAM MBR T. 25 X 1 b 3 i) 25K B0 &7, B 3G T R A%
20x10°'m*/d i W, FL TR R 1 mm, PAE—25 22 BRA/NE &
S i JETHEI 4, XY 5 S L 75 A
| b 15 395 YRR B 10 /L, A Ak B3 HRT A 17
ik — S b MBROH o B S 43 8 L o
=ln H T 2R o F & WA 6, S-MBBR X}
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Fig.1 Process flow diagram of sewage treatment

800 m*m?, A= fk %3 HRT & 21. 6 h; S-MBBR 1/}
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Fig.2 Influent load rate of S-SMBBR and MBR
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Tab.2 Comparison of daily chemical dosage between S—-MBBR and MBR process

Wi H LEREN =Sk PAM WA RN Frigme
2 1% 25 40 ks 10 30
FH A (- d ! 17.53 19.85 0.20
S-MBBR T.Z {%ﬁ“% ( )
2550 B /(mg - 1.7) 79.92 90.52 0.9
F A (- d! 11.11 8.70 4.45 0.05
MBR T.%; {éﬁi( )
255 B (g - L) 131.81 103.15 52.78 0.6

TEHLFE J5 1A, S-MBBR HLFE R 0. 494 kW - h/m?,
Horp A Akt B BEFE M 0. 235 kW -h/m?, i HE R
47.00% ; MBR HLFE} 0. 616 kW +h/m?, Ho v A= fk jth B3
SHEFEN 0. 290 kW -h/m*, i H Ry 46. 86% ,S-MBBR
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Fig.3 Fluidization condition of S-MBBR process and

composite material interception screen
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Fig.4 Membrane assembly cleaning of MBR process
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Tab.3 Value of correction coefficient for carbon emission

intensity calculation

moH S-MBBR MBR
SMAEEBRBEEIE R 0.300 0.300
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S—-MBBR 1 MBR fifc HEjif 538 B2 4n 1] 5 Fr 7w o

0471

o . [ i o

e
w

.o
to

o
=

BRHERRE/ (kgCO,-m™)

S-MBBR MBR
a. 15K AL B B s 1

O] =4tk EO s CIPAMEOA R

100

90
g
2
J‘E[ 80 -
2
=
= :
£ 70r .
= !
! .
=

602 .

0 u

S-MBBR MBR
b. [RIRERHET 3 BE L

E5 S-MBBR 1 MBR ik # 38 B
Fig.5 Carbon emission intensity of S-MBBR and MBR

S—MBBR i HE U5 B2 15 1E T4 0. 882 kgCO,/m’,
B IEJG 4 0. 291 kgCO,/m*, 25 A Bk 17 A% B I Bk
BTV ST R 78. 75, PN A 9 MBRBRHFR
EIEFTA 1. 045 kgCO,/m’ B IE ST 4 0. 335 kgCO,/m’,
SEAARERAT A BARRR Z 1T P 5 72. 62, TF
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