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Study on Nanosized Titania Colloidal Photocatalytic
Treatment of SBR Processed Papermaking Wastewater

Xiaoquan Chen', Wenhao Shen', Cuicui Li'
State Key Laboratory of Pulp and Paper Engineering, South-China University of Technology, 510640, Guangzhou, China

Email: xqchencn@scut.edu.cn

Abstract: It is difficult that the COD of the biochemical treated papermill effluent is up to the new national
standard (COD=100mg/L) due to the complex pollutant constituents in the wastewater. The photocatalytic
oxidation technology can be used for advanced treatment of SBR processed paper wastewater. The COD
dropped from 300 mg/L to below 100 mg/L after photocatalytic oxidation with nanosized titania colloid
under illumination of UV or simulative sunlight. The research results of GC-MS showed that fatty acid, ester
of fatty acid and compounds containing aromatic rings all can be photodegraded effectively. But the
commercial process of the technique will mainly rely on the usage of sunlight and breaking through the

sunlight-catalytic efficiency of pollutants.
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i, COD {f% 286.3mg/L, pH 15K 7.62. #1K TiO,
A ], SRR 30 nm, KERAN R BUARE Y S Ak,
] 5 8 22 %o, 3T I I e — 2 IV S5 o T AR I3
A2 S Bl , GC-MS 23 H A AR Sl 31 A £ i
ali,

2.2 SBR A L4038 5 B & 4R 3 7K e 1Y B Kz

ML AR A DG R N B AT . AT
SRR BH G 16 4 i 4T BT I8 A A UK IR B e
W, RN R AR RS, A E R RS
IKFERFR A 600 mlo SEAMT Th3 0 15 W (il il A2
FeH S A FRA D, FEH K 253.7 nm, AHIK
JEAMIE BRI g 5420 - 7760uW/ecm2 (UV-B #L4 4
L1011 07 o | Y[R e 25 K ' T DB

PR BHYGER B B4 it (AR5 Rk
BB ARAFD, TR 35 WHI 70 W, Kb
K 380 nm - 780 nm, 35 W &rpqf] GHERIE 366 -
6070uW/ cm2 (FA/KJEEAMI, 55Kk A
BRI, 70 W 4Rk GG R 873 -
10280puW/ cm2.

2.3 RELAERTFKE GC-MS 4347

2.3.1 /K# GC-MS SrfasbIR iz

7E 3000 rpm #4535 T 25073 25 7KAE 20 min, B 241
INEFAEFN AR T B 10 ml KB, DA 2 ml 54
Sug ki (AR H ST 3ERE (MTBE)D,
T8 4R%% 2 min J5, £ 1500 rpm 5535 2070 5 5
min, FWER MTBE #HWH,; EEFEW 2 K, KE
WG A N R EAUGK, ff MTBE &K, +
PRASTCH I 1) T4 S AR TR in - 100w (1)
e TR ALK 100p] () N-O- M- (= FFerEfide) =
S CHE (BSTFA) Al 50l [ = L EARRELE (TMCS)
VEAIERAIRF, 76 70 “C R AR 20 min, i GC-MS
SrHTH .

2.3.2 JK¥E GC-MS &

R HP-5 BAEH: (30 mx0.25 mm), #H'<
HiEali Ny, WA 1 mUmin, BERER 1 pl, 2NN
5: 1, BEFEINEEE N 250 'C, THEFEFWE:
7°C/min 10°C/min

— 230C —»290°C (2min)

Fi et B El, B EdiAeE 70 eV,
PR 1.3 kV, B 230 'C, e
WYE N 33~450 amu, W5FIEIR 3 min, RREEN

120C (1min)
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Figure 1.Effect of pH on removal efficiency of COD
1. pH {E3$7k# COD EEM IR

978-1-935068-16-7 © 2010 SciRes.



o
%
o

7

Scientific
Research

»
%

9

o
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Figure 2. Effect of catalyst dosage on removal effeciency of COD
24 LHAER COD BrEEMFIN
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Table 1. Effect of illumination time on removal efficiency of COD

1. FEE B3 SBR £LFKEE COD BRERAZME

W) (h) COD (mg/L) COD B 2:% (%)

Oh 286.3 0

6 126.7 55.75
12 114.5 60.01
18 107.9 62.31
24 110.2 61.51
30 100.2 65.00
36 95.4 66.68
42 87 69.61
48 83.3 70.90
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TR VR LRBUG JPIR R, COD 2R3,
Ko AR EE AL EE 36 /M, COD {E M 286.3 mg/L
P42 95.4 mg/L, 7K CAF G 8T IR 4R K HE LK

3.2 WEIKPEAR N ELEL SBR ABFRIE
Rk

R R B 6T (A S B K FEfY COD {H 40Tt
T2, pH=3.0, JGfiEWAIHEA 0.5 g/L. Fidik
IhEe AT B 2K, (RIFABUE EBI DR . 70 W 4
Ik 48 /NI COD B (62.68 %) LLER AT LR IT
B (70.90 %) BEAK, H2MZEAKR. Bk, “H
YK TiO, RO AEALTIRT,  ABH 2 ] LAR I -

Table 2. Photocatalytic treatment of SBR processed paper
wastewater with simulative sunlight

2. BHIKFALE L ALTE SBR £ EELEEK

35W &4 T0W 44T
I i)
(h) COD COD % COD 1 COD %
(mg/L) (%) (mg/L) (%)
0 286.30 0.00 286.30 0
3 193.88 32.28 183.35 35.96
6 183.29 35.98 15821 44.74
12 172.35 39.80 141.60 50.54
18 164.91 42.40 141.78 50.48
24 155.23 45.78 132.21 53.82
30 149.33 47.84 120.30 57.98
36 148.88 48.00 120.48 57.92
42 13227 53.80 107.82 62.34
48 123.45 56.88 106.85 62.68

3.3 SBR {3/
GC-MS $#7

FefEL AL (pH=3; LT 0.5 g/L; BfH
48 /NP T JE KA AR I 40k GC-MS B0 FEFE
TR HT, BT E ik 3-A fiE 3-8, A
EE P IR R IR 3. M4 3 o ek o)
SBR -V JE & 40K K IR AL BRI AT NI IR
YT COD £ HAE 62.24 %-83.03 %2 [8), HAr
IR O e LB, WTRe— i O R, S —
o> EAL B R R R A NGO, Ak il 1 A
%, SR S AT R 7-5- AR . 7. 15- 0%k
PRSI« 7-50-15-F8 8- AN IR (1) L B R L =
1M RS TR SRR — FR (6~ FH k) B . Spd lig 1 T
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Figure 3. GC-MS total ion chromatograms of before (A) and after
(B) photocatalytic treatment of water sample

3KEERAENLERE GC-MS BB TFRIEE

Table 3. Photocatalytic removal efficiencies of pollutants in the
water sample

T 3IKHEE R RESN IR ISR MR KR

75 ALK PR s
1 + i 12.996 62.24
2 POEZE NN 15.240 50.41
3 +- Dy 15.38 68.01
4 o 2 R 15.842 66.40
5 DUk 17.12 81.76
6 RN 19.069 80.35
7 RAY .3 20.959 83.03
8 ki (AkS 22.796 —
9 IR 23913 100.00
10 iR 24.026 78.32
11 TR 24514 79.83
12 RS AIR 26.818 86.02
13 SRR IR - (6- IR BE e 29.159 67.71
14 TS EMIR 30.067 72.58
15 7o 15- IR AR 31.725 97.40
16 75 15-FR - T MR 32.736 71.36
17 PRGN e 32.891 69.31
18 T DUBER 33.681 66.94
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ANV S AT 2 B AT, G RH B v A5 g i 5 22
Bt oo oA, AL A R AN AT e
SR AT LLE kR FHORBA R B A . 36 4 J2) I Hb
X 2009 4 9 Hdy HEDGRA K ids%, B4 8: 00
2R 4: 00 YEHREELE 890-6590uW/ cm® 2 ], A
RBAJGI 35 W s kT R OGIEREE (366-6070puW/
em®) M. SRGH OGRS, R AR K
FHEIR BEEfEfb b3 SBR G MG 4CK /K, COD F#3
100 mg/L LA'F, F506H 48 /NFLA L.l i 40k /K
B, K e Ak A 3 ) ) 75 2 R A THT A
U, BESZIOGALBAAE I% 40 K A B b R 8 A T
BB M mo B A R 5 AT WO A

Table 4.Sunlight intensity in Guangzhou District (pW /c¢m2)
F4. MM X ABKREE (pW/ cm2)

L

8:00 890 3750 3511 3000

10:00 1324 4902 4964 3990

12:00 1913 6590 6410 6234

14:00 1404 5004 6840 6300

16:00 905 2830 2900 2768
4 4Eig

IEACR K SBR A=Ak A Bk LI B [ 55 AT
(1) PR K HETBOhRHE, R A0K Tio, el fb A b it —
SPVREE R EE AT LU COD B# 4 100 mg/L LA, %4M%
PSRRI P IR v LUERIX — HAx, IfEefiEth
RN ZAFE: pH=3, ALK 0.5 g/L. GC-MS Hiff
BN, KEER IR . e RRIE AN & 55 G ML
15 R RS 1T BB AT I B Af . (X — T 2R T
WAL AE = AR A R RBA Y, IR et Rk
KI5
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