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Combined MBR-RO Process Treating High Strength Wastewater
7ZHOU Fei-fei ZHANG Han-min FU Zhi-min YANG Feng-lin

Key Laboratory of Industrial Ecology and Environmental Engineering Ministry of Education School of Environmental & Biological Science &
Technology Dalian University of Technology Dalian 116023 China

Abstract The performances of A/O-MBR/RO system for the removal of nitrogen and COD were investigated. Result indicated that most organic
was removed in the A/O-MBR and the average removal efficiency was 95.6% . The water quality of RO effluent which in terms of TOC < 0.9
mg L' TN<12.65 mg L™ total rigidity < 0.038 mot ™" total alkalinity < 14.6 mg L™" could meet the water quality requirements for
the town wastewater reuse. The average removal efficiency of organic was almost unaffected by COD/N  but the process of TN removal was
affected by COD/N. TN removal was primarily based on simultaneous nitrification and denitrification SND  process occurred in the aerobic
zone and the average removal efficiency of TN was 89.4% with average COD/N of 10.2. Both aerobic SND and conventional biological
nitrification/denitrification contributed to nitrogen removal the average removal efficiency of TN was 72% 74% with average COD/N of 7.1
and 5.6. The fouling cake layer formed on the RO membrane surface was observed by scanning electric microscopy. The membrane fouling was
characterized by Fourier transform infrared spectroscopy technique which showed that the major components of the foulants were soluble microbe
products.
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Fig.1 Schematic diagram of MBR/RO experimental process

1.2

MLVSS/MLSS  0.60.
NH,Cl KH, PO,
FeSO,s 7H,0 CuSO, 5H,0 MnClL- 4H,0

Na,MoO; 2H,0 ZnSO, 7H,0  CoCl; 6H,0
NaHCO,
Na, CO, pH 7.5~8.5
MBR COD 2000 mg L™' NH;-N 3

200 300 400 mg L'
411 990.2 2077 mg L' CaCo;, 1 mL
pH 8.1~9.23

1.
1.3
COD NH; -N NO; -N
NO; -N MLSS MLVSS
10
NH; -N A/O-MBR

NH, -N NO; -N NO, -N
YSI 55/12 FT  USA  pH  Sartorius PB-10
Germany TN  TOC

TOC-VCPH Shimadzu Corporation

DDS-11D
soluble microbial products SMP

11

Japan

Lowery

12

JEOLJSM-5600LV  Tokyo Japan
EQUINOXS5

Bruker Germany
1
Table 1~ Operation parameters of MBR and RO

1 Il Il
HRT/h 36 36 36
SRT
MBR /m* h~! 0.35~0.38 0.4~0.43 0.45~0.47
MLSS/mg L~ 16 309.4 16 075 13270
MLVSS/MLSS 0.85 0.78 0.79
/C 25 25 25
ML ho? ' 25 2.5 2.5
/MPa 0.45 0.45 0.45
RO /% 15 15 15
/C 25 25 14~ 15
/I; h~! 5.5 7.3 4.8
2
2.1 / A/O-MBR
2.1.1 A/O-MBR COD
6 COD 2
. 3
2037.8~2391.6 mg ™' 3 COD
95.6% 3
COD/N
0.5mg L' 2mg L™
91.2%
COD 95.6%
COD
2.1.2 A/O-MBR
3 .

200 mg L' 300 400 mg L'
0.35~0.38m> h™' 0.4~0.43m> h™' 0.45~0.47
m* h™'. 3 1 COD/N
10.2 89.5%
89.4% .

: I
COD/N 7.1
7%
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1 Il Il
2 A/O-MBR COD
+ -1
Fig.2  Course of COD removal in AJO-MBR NH; -N/mg L 58.0 31.6 115.1 67.4 156.6 16.6
NO; -N/mg L' 0.3 0.5 1.1 19.2 5.8 8.1
NO; -N/mg L' 0.1 0.14 03 9.6 4.8 18.7
72% P
NO; -N/mg L~ 0.4 0.64 1.4 28.8 20.4 100.8
TN/mg 1.~ 58.4 322 1165 9.2 177  117.4
. ANO; -N/mg L0 — 024 — 274 — 80.4
I} COD/N AN/ mg L™ 262 — 203 — 596 —
5.6 R'1% - 9% — 425 — 46
2 J— J— J—
95 9% R/ % 1 57.5 57.4
2 1
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Table 3 Analytical results of RO effluent Il I
1 Il I
Phase Il
1% 1% 1%
COD/mg L~ 7.13 91 10 8.9 7.7 9.6
TOC/mg L1 0.6 2.5 09 92 0.42 93.2
TN/mg L~ 22 91 335 95 12,65 89 15%
/mob L-'  0.038 90.1  0.019 96.8 0.026 99.2 0.5%
93.1% .
CaCOy  mg 11 1095 OL6 146 86 1368 933 o |
1 I} 0.5¢g L
6L
A/0-MBR/RO
A/O-MBR 10.1 mg L™ 3.95
RO mg L'
3
19%

35.2%.
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Fig.7  Photographs of RO membrane
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Fig.8 SEM images of RO membrane
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Fig.9 FTIR spectra of membrane foulants
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