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Treatment Optimization of Wastewater with 50% Seawater by Flat-sheet Membrane Bioreactor
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Abstract: To determine the optimum treatment conditions of wastewater containing 50% of seawater, this research
studies the treatment effect of flat-sheet membrane bioreactor (MBR) under different conditions of internal reflux ra-
tio (IR), aeration intensity and sludge concentration. Results show that the optimum treatment conditions of
wastewater containing 50 % of seawater by A/O-MBR are when IR is set as 300% and aeration rate is 3 m®/h and
MLSS (mixed liquid suspended solids) is 5 000~6 000 mg/L. The contents of COD,ammonia nitrogen and TN (to-
tal nitrogen) in the treated wastewater are respectively 17. 9~24.4,2. 23~3. 28 and 7. 27~9. 05 mg/L,meeting the
first level A of national discharge standard. The removal rates of COD, ammonia nitrogen and TN are 94.52%,
93.59% and 86.69% respectively. Membrane fouling is mainly caused by internal fouling due to membrane-hole
blockage,but the membrane flux can be substantially restored by the procedure of washing, scouring and caustic
washing.

Key words: flat-sheet membrane bioreactor;f{lat-sheet membrane; wastewater containing seawater;membrane fouling;

internal reflux ratio;aeration rate;mixed liquor suspended solids
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Tab.1 Quality of raw water 1= KA s 2—BRBh 22 3— N CAL BB, O. I & B
J— 5 G IR T T — [ A T
5 H pH COD/(mg/L) NH;-N/(mg/L) TN/(mg/L) A— PP E S — AL 6— MRS AT —HRE A AR
i S— M 49— KB 10— A BN HR; 11— HAER
JWHl 6.8~8 250~590 30~70 32~73

1 A/O-MBR k& #REE
Fig. 1 Structure scheme of A/O-MBR

1.3 SiREMSYI®

A5 Je B A T B RS K AR BT i L RS R A VR B (MILSS) 7E 8 000 mg/L 47, 15 R I
PR AF . RV ARS8l 5 32 B i oK b, = b i K 2 A8 R G s B e Bk Bl L 28— TR A B ) P
ARE BT R B 175 LA 10 26 (1) EL ) 38 fin v 7K, Fe 20 K FL ik 51 50 %6 .
1.4 KERHWHZE

1) AR A ) SRR 1) s o 3T T S R LTS G A i K B S AR R T K RO Y SR kR s
19 000 mg/L, K iHBR CI™ AT P, A SC 56 R FH A R AR FE kL« 5250 o H AgNO; 1% HgSO, % Cl™ $1kh
AgClUTTE & » FF FH bR 7 B I 2

2) V5P FE (MLSS) (2 . 7K H ) NaCl 2 7E S8 4K 1B 4l . T3 MLSS FR 45 R . AP ik ixX—
PG K A SE L IR ARG IR 2 100 mL B ZE A8 K X 8 4R E 47 75 Uk - P-4 B A v B Ry AT s
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2.1 [EIF kBT R BN

MR A/O TEMEERES . I E &K 5 K2 B H) fe A IR, A By BE MBR 20 #% 3538 17
15 K, 3% H = AR A TR(100 % ,200 4,300 70) #EAT#AE . 7EBE N 2 m’/h, MLSS 25 5 000~6 000 mg/L,
& HRT by 12 h 44~ . 55 MBR X5 529 (4 4b BERICR O 8 5 Hh fefE IR,

K 2 % A/O-MBR £ A~ A IR F COD,.NH,-N

L M BCA (total nitrogen, TN) g R, 7 IR K 100 o : e : L= |
100%,200% ,300 % f 1 &5 F » COD (chemical oxy- e e N ./.\F_/.ﬁ B
gen demand . fl 2% S HE) th K VR BE 43 51 19. 2~ e e
26.1,24.1~28.3,20.6~30.8 mg/L. " LIEH, :Z Lo
ERR IR FIEf7.COD MERHRMILLH.MAE 2 g5 ] . /\ 3 |
WAL W] MBR X F COD gy R BREIERGE £ 70 e o, O *aconzme
NER. 4 IR Jy 100%,200%, 300% B, NH,-N 65 - BRERE
MK R 4> 519 4. 01 ~4.91.3. 49 ~4.72,3. 08 ~ 60 T ol
1.58 mg/L. BEZ% TR BOHEN. NH,-N % B 5% 7 4 S N B
FHE . 78 IR 2 100%,200% ,300% () 444 F . TN A Hﬂf;/d o 12 4
KRB Ay W) R 17.6~21.7,14.0~21.8,9. 94 ~

11.72 mg/L, #¥E£W . BEE IR B9 7+E . MBR £ B2 [ b B SR B 50

B TN W02 B W TF . MAh, 5 NH,-N 725 k4% Fig.2 Effects of IR on removal efficiency
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B A R IE M5 TR ik B OCHE B — IR . B A 3BT K T K S A R A 5 RO TR Y
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TERSEHN2,3,5m® /h B}, 7K NH,-N ¥ 4351 4 3. 36 ~4. 64,2. 74~3.43,2. 15~2. 93 mg/L, H 7K
PIREDE R — 2 A5 me/L ME AR HE. & 3 nlRT . NH,-N G2 BR A Bl W 0 i 54 misg . AR He g
M- B 2 m*/h i LR . RN R BN A AF R i S8 (DO e BB T Al Ak o e
FRAE ) DO S8 BUE AL . DO e B A AR ) A A0 T8 5 1, 52 NHL-N B R BRACR . 8R4 3 m®/h i,
DO #e B T+ w5 » b B P A0 B8 A A= i 15 3 1 T LB A9 4, BE 2 NHL-N A9 L BRACR I 35 s IR R KR 5 m?/h
L B DO B THE . NH-N 1 2 BRRiE— P8y R IR AE 940 LA |

BEACRE N 2.3.5 m' /b Itk 4 50l o TR 1B —_—
9.63~11.69,8.39~9.75,9.81~10.98 mg/L,
b R AR . TN BT 1 8 R R o5 | g RS,
83.12%,85.59%,84 %, B W] TN G LBk #% % L ->,<Fr\-p ‘ !
FHE F e MBS 3 m®/h B TN 22 R R ;:;90" i
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o FE A« (S % o b ST R 2 B T e
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COD K #e £ 2y 32. 22 ~51.33 mg/L, RE Xt o5 | J—— i
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10.22 mg/ L, i b3 BL4 0 T AR5 R E 9 7| i REL
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MLSS ¥ J& T i3 » (45 5 B A 9 Sl A= ) B A2 2

MBR (B f# B8 3 5 . Bir KL COD 1 25 B A Bl 2 4 MLSS 3f COD ZFR3 R i #M

T . 2% MLSS # i 7 000 mg/L it 35 U6 1 g Fig. 4 Effects of MLSS on COD removal efficiency
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REFE B 5575 Y Ty TN LA 25 58, w] 5 HH Ak B35 ¥ /K 5 K B AE MILSS Sl 5 000~6 000 mg/L,
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