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Abstract

Photocatalytic oxidation combing membrane bioreactor (MBR) technology has a good treatment
effect on organic wastewater, and can reach the reuse standard, which has been widely used in
recent years. The effect of pH, TiO, dosage and light application time on the photocatalytic result
was studied. The results indicated that the average removal rates of SS, color, and CODcr from or-
ganic wastewater by coagulation were 70.4%, 73.9%, 97.7%, and 37.9%, respectively when the pH
and TiO; dosage was 10 and 350 - 450 mg-L-1. The TiO;-aerobic membrane bioreactor combination
process is used to treat organic wastewater, and the effluent COD, NH;-N, SS, and other indicators
can meet the first-level standard of Zhejiang local standard water pollutant emission limit value.
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I PRy X B A ) S5 8L 88 PR BE T ) B, AR Rl AR, I P A 9 B B T A R K R AR V& T 7K
MALER S R . B N AE DGR TR B, R B 2R 0 T s SR 4B IR B2 % 30 MBR L 2R FIR K,
IR E AR 0.2 um, BEZLAFEIE RGN 14 m?, R 88 RAZS R L KHE 0.7 m® I, 6B HL A
TR EMMLRER G, KR RIFYHEART L A L, MEREIENE. HFHRERE, £ 1.5h
f17K 15 BRI TR 5.76 ke/(m’-d)F) COD it R4 AE R, X COD Al NH,-NM 2 B 345 Al BUE 78 90%
PLE. @i MLVSS B, A O848 R B L BR N 40%~60% [7]-[16].
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Figure 1. The structure of Chrysophenine G
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2.2. REWFHE

AW T IR AKR T B UR3E G ¥ Thepth b, e itht, M sgaidmg, RerEmA—ErE
MRS PR, IS Fe A B A R 2 . B BC B 58 S m BRI S8, A% TR ESR A Gh
K TiO, FUR B LT Fe™ VAW, SR BEHE FRIBI S SMT IR, 8 i BURE TR AT A DGR AR I -

MBR R G IR AR 2l BB TS5 K A R B St b i i ks Jg s e i A s
FIYEJ MBR [R5 I8, HPhisiRIRIELN 6 gL, Hefhis i 8o HA ACRRIN 12, K41 Tio, b
AP (Y HUKAE 8 MBR SN AR HO3EK, BEFRIFATSTE, 220d 10 d AAZ )G, R8s N as H ey
HARBEIR M, IS VIRE LS 3~4 gL (£ 1),

3. ZR5itie
3.1. pH HI%I

IKFERI S pH ME TGI8 2 X 1 R TR 2538 2 X TiO, AL EE RS A ORI sgmd . & 20 Kl 3 7p
1, 1 pH = 6 I JRIKK) CODer VAR 0 (1 5 BRATE B e, ERRVERAT T, AN RERRE . HR
PR TiO, FEA FIBRIEE R P A AR, BRIESFIET, HABHEONIE, HHT Tio, BRI 57
AN IR ST, VIR BRI, 90K TiO, B R AR, IS4 4 571 B IR A LR AN 5
TAEGARL TR MR . ARSI, SN S5 A5 3R AR VEAR L T i oA P i, R AT fig
FEMEACRR MR R b A T IR VE T, SR E (4R R AR T AL B, AL, BAZHE R pH AT
T 6.

Table 1. MBR influent water quality
& 1. MBR i#7K KR

- SS CODcr N NH4-N TP
b /mgL! /mg-L! M /mg-L! /mg-L! pH
HE 130~210 523~735 89~123 4~13 0.2~0.3 6.3~8.2
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Figure 2. The effect of pH value on the removal of CODcr
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Figure 3. The effect of pH value on the removal of chroma

B 3. #1%6 pH 3 & EXFREIFM

3.2. JERRTE A9 NE

SRR TiO, MGk S5 B R AT R IS o (R, ot T A2 4R 6 m 1 500 ot ' FR I ) g 47—
HPATIRKE, SR 4 Kl 5. TR, 4)aER NN, CODer M) LBRFREHTILRE. 4
G E] y 7 h i), CODer FIGFE 25 (R 2 ik 5] 78.2%F1 99.8%. X 4& i TG IR (B 84 0, Tio, k&
AN T RSSO BE B OR B S B, TR T - SO 5 RE K H,0 B, RATFAETE S
FAT S B A 2E TS PR 55 5 -OH, LUK B BEVR 38 G ot URGR TG MR, AT CODer A€ 5 11 2 B
HRETT

3.3. TiO, ¥ mEHHKL

YK TiO, HARKRILRTA, HIB ISR I0A R T AR, kGt 7R ME2 .
Kl 6 a5, FEMEALFIFRINE N 80 mg/L B, TiO, X & /K 1 CODer % Fr#ik Bl KMH. SR80, [ 7 451 %
B, {HEE 7 2R Tio, BNE A 80 mg/L i, G R/K i bR R il . R, Atk 30m
widb, RKFEE REIAROCT S 5N E RN IEFE, NN FEFEERE T Am, Sns
R, GORRL TS I TEM, RO ZEE R, TR DR FE . B ARIG IR K, AR
FERINEAE 70~80 mg/L.

3.4. MBR Q3B HH E KL

3.4.1. {£EEAtE HRT ¥ MBR 2 EBRAE

N FUAEE B TRD X MBR AR ZSCR (52, 4% il K COD 2y 200~300 mgL ', V5 YRR FEFaE 3~4 gL
(B 5 e m R K R HE ), AT RS BN 1004 12,5, 16.6+ 25.05 50.0 L-h', Ll COD £ERZFEAM
FERATRIE R RS, KT HRT X A/O-MBR AbEZCRI M, 45584118 8 fiion, £ HRT A 6 h i,
COD EMFILFE R, 53 71.2%, Wirkif 25 504 0.60 kg'm®™d ' @5 HRT T 6 h, %R
PR, HIAABIHAOKBTER: T HRT &1 6 h, ERRFRSAUIE, (HIm LB N R
K, M 0.60 kgm’d "' F£F] 0.38 kgm’d', VLA RGHIALE AR, Rk, ZEE 58, it MBR
ARG HRT N 6h A,
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Figure 4. The effect of Illumination time on the removal of CODcr
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Figure 5. The effect of [llumination time on the removal of chroma
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Figure 6. The effect of TiO, dosage on the removal of CODcr
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Figure 7. The effect of TiO, dosage on the removal of chroma
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Figure 8. The effect of HRT on the MBR process
B 8. HRT % MBR IR AN

3.4.2. pH ¥ MBR A IESR AT

FEdfil#Kk COD N 200~300 mg-L ™", {5k EERR e 7 3~4 ¢ L™ (WHE M¥5 Ve it K k), HRT f2
£ 6 h, REFE AR H HCL 8 NaOH K115 K1) pH, LA COD ZBRZ NP IR R, BHFEARE pH 2%
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3.4.3. ZEANBH R

W PR/KI pH T4 9.0~10.0, 1% 80 mg-L ' BME & & E; HKEEEHIN 30°C~35C, BEY
SN 2% 45 B s 843 530 4% 14 20 h A1 6 hy K pH 43751 & 6.5~8.0 F17.0~8.0, MBR F 4 i 5875 1  2.0~3.0
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Figure 9. The effect of pH on the MBR process
9. pH %t MBR ISR A S2 0
Table 2. Removal effect of combined process
=2 HELZEBRYR
b=t BEKK 5T JelEAL R B MBR #b# B B BEEE% HETBCbR
COD/mg-L™ 826 628 50 93.9% 100
SS/mg-L™! 382 201 27 92.7% 60
NH,-N/mg-L™ 9 6 1.7 81.3% 25
TN/mg-L™ 46.3 30.4 21.5 53.5%
U 332 209 14 95.7% 40

B A F] 93.9%. 92.7%-+ 81.3%- 53.5%H1 95.7%. 4#t/K COD KIFIJE N 1175 mg' L' IFF, MBR
BT AN R UK ) COD T34 2 B AV N 69.2%F1 67.7%, COD 2 [ 74 44 0.60 kg'm*d ™' &£ 47, COD
B COD B A H A T o 4 PR K AE PR COD Y BAE i AE 200~300 mg L' 2 7], H&H K
BIWRT . RBER. JUBEE XY AR o 3 2.
4. &g

1) TiO, Yt fb BT A VLR K T AN B A RERNLRE. 24 pH 4 9.0~10.0, TiO, HINEN
350~450 mg- L' I, HHURKIIEFY SS. B Ll COD (1142 MR 4 Bk #1] 70.4%, 73.9%, 97.7%
A1 37.9%.

2) KH TiO;-MBR L2 A MK P E NG, AF 2 J5HI%K/K COD. NHy-N. SS UK,
FHIEAEAR I T I8 B Hh 7 R
3o

A A8 S HTHTTT A BT FERE A 25 0F 78 50 H (LGF18B060001). HriL4& #(H /T 5 H (Y201636938)-
FEZK TR v R 58 Bh 150 H (2017G Y X24) FIHT VLA B i A4 1H il T H (2016R431017, 2017R431005) 5 Bl 58
s RIS .
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