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Abstract The activatoy nanometer titan im dbxide-baded actve catbonw as prepared by adsoptbr-roasting method A novel eke-
ric catalysis system was intioduced to treat dyestuffwastevater The mportance of each factor was tested by orthogonal experm ent
The experin ent resu lts ind cated that the elkctiochen kal oxddatn process could efficently ram ove and degrade organic pollutants The
removal efficiency could be attrbuted to the oxidation of electogenerated H, 0,, hydwxyl rad cak generated n electro-fenton process

Furthemorg salicylic acid had been used as a probe to display the generaton of he hydroxyl radical

Key words titanium dioxide electric catalysis oxidation dyesw ffwastewater hydrwoxyl rad ical

( electric catalysis

?

ox idation, ECO) H,0;, (* OH)

[ 1- 6]

[89]

: 2004-11+15 : 2005-11-06
(1977),



2 - 147

1
11
( 2 ( : 30 an’) (
4~ 5Smm) ( ) ( )
12 2 1 3
( ) L =2 [ ]
( 200 m 1), ——=
13
( )
1-WYK305 & Gk f2 FE L8R ;2-C31-V &Y
) HUE#;3-C31-A Rl i %
, 80 C 12 h 250 °C ( ) 350 ‘
C(N,) 3 h B 1 SHELANRRER %
Fig 1 Electric catalysis oxidatbn systen
2
21 3
: ( ) 200mg /I, 15V, pH=13 Q (
) 5 g/L ( 40 g) -
( 40g) COD 23 2 3
- COD ) ’
; , 1h ,
90
. 80 g g(s) /
v £ %
¥ e & 1 /
T 50 H 65K
o 40 60
g 2 ¥
20 45
15 30 45 60 75 90 40
B 18] /min 15 30 45 60 75 90
i 8] /min
it 310N 23 Tl 21 10 ¢ Fhunlls B J14 - £14 3 — R Rk - SRR AL R
B 2 AR e COD kIRF 6 %0h B 3 KRE e HIRE R LR EY a
Fig 2 Effect of diferentm ethods on the ren oval rate of COD  F iy 3  Effect of differentm ethods on the removal rate of choma
- 2 -
2 9 ” ?
22
, ( 1)
1 :K17K27K3 ;HZbMZ;M} s HZ]ZKI/?;HZZ:
KQ /3 M} = K} /3 r > >

1 , M >0 ) > >



148 2006
s P( ) spH
1 ERIE LR 5
Tab 1 Analysis of orthogonal experinent 23
Mo P( )/ /' COD G 183" M-2R
. I .
/mn (g L7Y) v e BN 4 i
1 20 3 20 5 293
2 20 5 40 10 314 200 /L
3 20 9 60 15 315 e ’
4 30 3 60 15 541 - 40 g 15
5 30 5 40 5 395 V, pH=3 5¢/L s
6 30 9 20 10 251 60m n 2
7 45 3 60 10 59 4 . . N
e s w s wa K2 JUR SRR R A LR AR R R
9 45 9 40 5 30 4 Tah 2 Treament of san e dyestuff w astew ater
/ COD / /
K, 92 2 142 8 94 6 101 2 min % %
K, 118 7 1L 1 103 3 115 9
K, 132 89 145 125 8 G 60 774 948
K, 307 476 318 337 183 60 623 945
K, 396 3.0 344 38 6 M-2B 60 6L 2 96 4
kK 44. 0 29.7 48 3 41 9
BN 60 69. 5 91. 5
r 14 7 17. 9 16 5 8 2
2 s 60 m in )
9o , , " M-2B
, M-2B  COD ; G COD R
G R ; M-2B
, R COD
2 4 -
’ s - ’ 02
O2 2 HzOzl“J, 4
02+ 2]’120 + 4e- 40H
2 :
02+ ZI+ + 2e HzOz
R HzOz ° H[IZ] HzOz
: -0 - OH, H,0, e
H202 * OH * OH
H,0, , , COD
25
- R R 4 4
, 3 R 480 280 230 nm , 480 nm —N=N—
. , COD 280 nm,, 230 nm.



2 - 149
60min , 480 nm s GCMS
, " N=N— )
s " oD
cr,
CH/N@—N=N‘©— SONa—»{_ \-RoRe> ER G HIF 4,
26
30mn 2 3
, 2 3 ,
) 23
2 3 . s 600 700
A= 510 mm , .
[14] FEBK 480 nm b, B b R M L T K
&% 0,5,15,30,45,60 min
200mg/L.  500mg/L
200ml, ; ImL B 4 TR PR a4y PR ARt &
10 mL , 6mol/L 10 5ml, Qs Fig 4 Absorption ofm ethylomnge at different
g 2 OmL s , degradation tine
, S5mL ,
3. 5mL s 40 C R 10% Q 15
mL 10% 0. 25mL 0. 5% Q 25 mlL Smin , Q 5mL
Imol/L R 10 mL, , 510 nm ,
5
010
3 0.08 2
g 006}
D - .0, = 0.045 1
’ 0.02}
- OH T e
2) B 0 15 30 45 60 75 90 105 120

L1

(5): 41694175,
[2]
[3]
[4]

TOD,
[J]-

RAGN NN IC. Recycled niobim felt as an efficient three-d n ensiona lelectrolyticm etal on ram oval[ J].

B8] /min
1— VIRAYEBE 4 0.002 mol/L BIRE IR,
2— WIEAYEE R 0.005 molL BIRE S

KR ik Mg T AZ PR R R AL
Fig 5 Absorbence of salicylic acid san ples

K5

during electrolysis

FOCKEDY E. Coupling of anodic and cathodic reaction of phenol elctro-oxidation using three-din ensional electodes[ J]. W aterRes 2002 36

WaterRes 200Q 34(13): 3 269-3 276
[J]- , 2001, 22(2): 25-31 82

, 2001, 18( 6): 28-30.
161



2 161

2 2b) .
, s Sobel Canny

s e, : 3 : >
c)Sobel 3 F i1 % W E 4R d)Canny 3 Fi1 %Ki E &
B 2 A BRI %A 48 Rk 5

Fig 2 Aerial mage edge detecton comparig results

Y B ) :
[1] MALLAT s [M]. , , , . : , 2003
[2] . [M]. : , 199,
[3] ) , . []]- , 2004, 21(1): 1-3.
[4] , , . — [M]. : , 1997

[ 5] HARALICK R Digital siep edges fran zerw crossing of second directional dervatives| J]. IEEE Trans on Pattem Analyss and M achine Intell
gence 1984 (6): 5863

[6] CANNY ] A canputatbnal approadh to edge detection| J]. IEEE Trans on Patiem Analyss and M achine Intelligence, 1986 (6): 679-698.

[ 7] SERRA ] IageAnalyss andM athan atical M orphology|M |. San D iego Academic 1982

[ 8] , , . [ 1. , 2002 (4): 154157

( 149 )

[5] ) 5 .- [J]. , 2004, 21( 4): 46-49.

[ 6] ) ) s - - - [1- , 2000, 21(3): 62-63 71

[ 7] AN Tatcheng Feasbility suudy of photoelectrochan icald egradation ofm ethylene bliew ith three-d m ensional ekctrode-photocatalytic reactor[ J].
Chem ospherg 2002 ( 6): 897903
[ 8] WALDNER G Phowelectrocatalytic d egradation of 4-chlorophenol and oxalic acid on tianiun dioxide electrodeq J]. Chenosphere 2003, (8):

989-998.
[9] SHEN Z Catalytically asssted electrochamical oxidation of dye acid red B [ J]. W ater Environ Res 2002, 74(2): 117-12L
[ 10] . TO, C1,CHCOOH [J]. , 2001 19(3): 165-168
[11] . pH [J]. , 2002 15( 3): 42-4.
[ 12] . B [J]. , 2001, 2(1): 55-58
[ 13] . H,0,-Fé* /TD,H,90, [J]. , 1996 15(8): 34-36.

[ 14] ) Fenton [ 1] , 2002, 22( 5): 460-463.



