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Abstract The original main process of a wastewater treatment plant ( WWTP) is the MSBR process, with a treatment capacity of
200 000 m’/d. However, due to the increase in water volume, fluctuations in water quality, and low winter temperatures , it is unable
to meet the requirements of the new discharge standards and needs to be upgraded and reconstructed. Based on the calculated volume
of fillers and the capacity of aerobic and anaerobic tanks, this engineering example rearranges the structure of the MSBR tank on the
basis of the original site of the WWTP, and cooperates with equipment renovation to transform the MSBR process into the MBBR
process, upgrading the effluent mass concentration of ammonia nitrogen and TN from the original limit of 5(8), 15 mg/L to meet the
limit of 1.5(3), 10 mg/L. The MBBR process has added a large amount of fillers in the biological tank, with high microbial
concentration and good denitrification effect. It has obvious advantages in the upgrading and renovation of WWTPs that cannot increase
land occupation.
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(SBR) AR A TR A - - 472 (AAO) T4
RGETF K —Fpis Kb B R 48, Hgi 5 T AAO (SBR
T AW A ABREBE ) B L % AAO T2
W, % LR A T, TS K ESE
K EBA G HTE RN B AT AR B AU SR BRI A
U 23 [l kg 78 ) 300 A Ak i B 52 30 A a5 A
234k — AR BB AT S TR E S  TEE AR ZE
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Fig. 1 Process of MSBR

1.2 MBBRI%E

TEE KK K B sh A BRI SR, %
FL MSBR A= Akt AN RERSE fRIIEH 7K TN Fl TP 3A#R,
KL, 75 MSBR A [ X5 K A #9547 T+ ke
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PEIGIeIE AR e BT R N 3 o/L BIELL T, il fk

HORAET 100~200 g A/ (m’-d) ",
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Fig.2  Original Process Flow of WWTP
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Tab. 1 Limit Value of Main Effluent Quality Indices before and after Upgrading of MSBR Tank  HA{ii ;mg - L'
| CoD,, BOD; ss A TN TP
HEAR KT 290 110 240 24 28 5
J R KK B <50 <10 <10 <5(8) <15 <10
HEbw e KK B <30 <10 <10 <1.5(3) <10 <0.5

T A5 S AU A KR > 12 C I B R , 355 A EUEDA KR < 12 SCIRYEERIRE AR , ik KK BTy pH BN 6~9,,

VKA KA IE T A R R R A T R
AEAE I [ R M 5HE 7K K BT 18 2 DA S A4 ZRAIRIRL T 7K
o TN BEE AR, S8, B TN B3, A
15K IR TG K A T3 N, 5 K Ab 3R R
T2 20 7 m’/d $2THE] 25 7 m’/d, K EHE N
SIS KK BT T R IR IR 22— anS nR E Ab

T2 e B K] LUSARHERL , (H 8 WA 2
IR (K9 SR IR AL B 4%, 2552 B4 K Ab PR
T oty M e AR A BR A
2.2 HEHZBUERE

I UM EGE R e (3R 2) S FixTE K
VLEL YN PR U S AR AN 3 R

F2 RIMRABCRE TG KA 5 Lk

Tab.2 Comparison and Selection of Wastewater Treatment Processes to Improve Denitrification Efficiency
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T T T G B e o BT R EORH AR TR
A Aff PR AR 4Tt 5 IR A P 2 . AT T HE S bR
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3.1 MSBR ith ) #7 5 8 H B9 MBBR i BR #F & it
B

R G E) ) MBBR I8 IR 4 0t 75 B L R
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TPE TS Je T DL SE 4 K BR BOD,, AN sk
FeBR K R TR BB A A BT R 0. 254 kg
TKN/(m’-d), 2 B% TN i@ i3S RHA RN 9 558
m’ $% 9 600 m’ T, IEVREURHI SRR 45%1T,
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B SS R E N 4 o/ L, ¥ K B TE A
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PRl T 36 M35 Je ) NOS-N i fif o 0.027 ¢
NO;-N/ (g MLSS-d) , Fi e it 754 146 11 m’,
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(1) J5 MSBR A9 850 2 BATT 3 FIBATT 4 ZEHF
JFEAIEA, Sl i AT H 5T 2~ BT 4 1t
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T 2 400 m* 4 AT AR INATLEIE 9 600 m®,
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B3 MSBR HUi MSBR-MBBR A: (LURIETR 4575V R 58
Fig. 3 MSBR-MBBR Biochemical Sludge Membrane Mixed Sludge System Modified by MSBR
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Tab.3 Influent and Effluent Quality of Reconstructed WWTP RECR YA mg - L
i H COD, BOD; AA TN TP
HEK K BT 224~253 110~122 182~244 24 21.2~37.2 1.42~3.54
KK B 11~15 2.8~5.8 8.6~9.4 0.33~1.02 6.55~10. 00 0.05~0. 34

AR EFENE KO/ HN 1.23
Jo/m’  H s N T %% 3 i 9% 25500 9 41 3
P 1H M4 AR 55

6 #it

(1) AR, A MR R ZOR P oy, X5 Kk AR B
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A HER PR, LR —2% A B I™ 4%, 4757K4b
BRI HEAKOK B A B K i 1 B 44 ZE K TR AR
IF, H M MSBR T 25 Hi /K TN £ 5 3k 21 5 = K& s
FAS IRIME IR, R A MBBR T 276 R B AR 10
H AR A AT T RGBT AT A AR AR
BN E B

(2)MBBR T. 25 &b B 2 45 40 55 50K} | 1 K £
HARG WL RS IR L A 55, M
T AE AT AR B EORE i LS R AR B IR
R A A Ak O 55 A Ak R BB R AT AR R
JU SR AT R RO, JE S A TG K AL B 1y 42
LG

(3) TESE PR TR 4 30 MSBR 2R 1
MSBR-MBBR A= AL B iR & 16 MRS I R 4t , 8 i 1t
U R R AR B LA R G AR IR AR Tt 2, X
MSBR A 1 AT J A, B A A i ek, 52
SRR BB SCR . %G KA Al e,
AE BRI ER A 20 7 m’/d §MAF] 25 T7 m’/d,
HKE R TN HEAA 5(8) 15 mg/L 2 EF 1.5
(3) .10 mg/L,
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