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Abstract Themechanisn and influence of phobcatalytic degradation ofmethyl orange by tartaric acid and TD, were studied in aqueous solution. The
results dem onstrate that the degradation ofm ethyl orange can bem arkedly accelerated by tartaric acid and T 10, ogether under ulraviokt light irad iation

The rate constant 5 10 tines and 180 tmes respectively greater than those by Ti0, and tararic acid abne Lover pH reults n mud higher
phobcatalytic degradation ofmethyl orange In additin the degradatin mte ncreases greatly with iitial concentration of tarlaric acid when it is < 1

mmot L7, but the reaction rate reaches a peak when te mitial concentration & 2 2mmot L™,
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Table 1 Lnefit equations and correhtion coefficients of he fistorder reaction forMO reamoval in the presence of tartaric acid and T O, under ultraviolet light
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Fig. 4 Effect of fH on the photodegradaton of MO under ultrav olet light



1710 29

Mo, 360m i 0%
.pH=6 , ;
poodl=2 =4 4 (D iscussion)
, 10 .
33 EABRIKE X RO R e . H
TO,/ .
, pH pH
5 . 5 s , TO, ,
H = 4 [MO] = 30mgL ", [TO,] = 30mg L
1 mmot L, * OH :
; 2mmot I , . ( , 2003). , P-
25TD, Ho,o= 5 8~ 6 8 (Guettalet al ,
0.14
on . 2005 Yang etal, 1999). pH< fHo , TD,
0.10 , ; H >
TE 0.08 PHzp(: ) T02 ’
Zz: . ) pI_I < 6 ) ( Ikal =
- 3.4) ( . 2008) (pha = 3. 04)
0 I ! L 3 ( , 2003) TO, ;pH = 6
0 1 2 3 4 5 TD TOD
«(TA)(mmol-L™") 2 ’ 2 )
TO, ,
5 . PH s TD2 )
Fig 5 Effect of nitial tataric acid concentration on the rate TO
cons tant of photod egradation ofM O under ultrav blet light : " ’ N
0 -, H
3 4 AR K OB IR R AT X R AR B9 * OH ( » 2003), ,
, 6 .
6 , i = 4 [MO] = 30mg L', [TD:]
-1 .
= 30me L7 [TA] = 1mmot L\ T,/ TO, , 2mmot L T 10,
. , —CO00"
TDZ . 9
o, 100% o
& , Immok L
g 80% |-
g 60% '
5 —— BBE X TD, . TO;
g 40% —.— LY 3 2 eV,
% el 387 <387 m . TD,
bl 0 1 | J s TO,
0 100 200 300 400 T DZ (
t/min ’ ?
2003). ( 365 m)
6 TO, ,
Fig 6 The effect of different lisht sources on the . TO,

phoiod egradation ofM O T,



8 : TD, 1711

) )
TD, TO,/ pH
, ; . pH
TO, , ;
T10, , 2) T10, ,
T O,
TO, , " T 0, .
. Quici  (2007) Kamnakaran , TO,
(2007) T O,
) TO,
2 E (1960—), F, BR, BE SR A
, , FITI 75 R AF AT A B R 025 - 84396697 E-
LTO, / mail lanyql02@ njau edu
T Dz ? (R eferences):
] | AndronicL, Duta A 2007. TD, hin fins br dyes photodegradation
T02‘+ W H 4 e (2) [J]. Thin Solid Fils 515 (16): 6294—6297
N ) .. 2003 M]. . 316—
O,+e *0; (3) 416
«0, +H" 7 HO» (4) DengN S Wu E 2003 Photographic chemicals of envirorment [M .
R—CH(OH ) - COO ™ + h* - R-CH (OH ) - Q00 (5) Beijing Chan ical Industry Press 316— 416( n Chese)
R-CH(OH ) — COO* ~ R= OH-OH + CO, (6) - 2002 L3l
R—+ CH-OH + 0, R—CHO+ HOy (7) 210 #9731 . _
. Dong L L 2002 Research on nev technobgy of organic dyestuff waste
2HO»  H,0,+ 0, (8) water treament [ J. Yuman Enviom ental Science, 21(3): 49—
H.0,+ ¢  *OH+HO" (9) 51 (in Chinese)
HO + b «OH (10) . 2004, Ml . 1—3
- COO , HO, , *OH He J X. 2004 Dyestuff chean sty [M ]. Beijing China Textik &
MO *CO, + H,0 (11) Apparel Press 1— 3( in Chinese)
, R= = CH (OH )-COOH. GuptaV K Jain R, MittalA, etal 2007 Photochen ical degradation of
TO, . TD, the hazardous dye SafraninT using TD, catalyst [ J]. Joumal of
€00 HOs Colloid and Interfice Science 309 ( 2): 464— 469
GuettON, AmarH A. 2005 Photocatalytic oxidation of methyl orange n
H.0; * OH, * OH presence of tianim dixide i aqueous suspension Part I
’ . . HO3 Pamametric study[ J]. D esalination, 185(1-3): 427—437
) K amnakaran C, Dhanakksm i R 2008, Photocatlytic perfomance of
* OH s partiarlate semiconductors under natiral smmshine —Oxidaton of
catboxylic acids [ J]. Solar Energy M aterials and Solkr Cell 92
TD,  Ti,-H0 T D, (9): 3887593
, . 2003. * OH [J].
, * OH ,26(1): 4—46
( , 2003). LuDL HuangY B 2003 Hydroxide free radical Iis fomation and
R T O, application in water treament [ J]. Envirommental Science and
T echnology, 26 (1): 44—46( in Chinese)
' TD, ’ Maemwa A, Nakadoi H, Suzmki K, etal 2007 Treament of dye
wastew ater by using phote-catalytic ox dation w ith sonicaton [ J].
5 (Conclusions) U ltrason ics Sonochan istry, 14(5): 615—620

QuiciN, MorgadaM E, P iperata G, et al 2005. Oxalic acid destruction

1 ) TO, 5 at high concentrations by can bined heterogen eous photocatalyss and



1712

29

photo-Fenton processes [ J]. Catalyss Today 101(3-4): 253—260
Quici N, Morgada M E Getar R T et al 2007 Phobcatalytic
degradation of ciric acid under different conditions Ti0,
heterogeneous photocatalysis aganst homogeneous photolytic
processes pranoted by Fe ( II) and H,0, [ J]. Applied Catalysis
B: Envionmental 71(3-4): 117— 124
Riza I, Koch ] Belgbmo V, et al 2007. Ranoval ofmethy lene blue n
a phobcatalytic reactor using po bm ethylm ethacrylate supported T 10,
nanofim [ J]. D esalination, 211 (+3): 1—9
R R R 1998 T1O,
[ J]. , 27(4): 349— 361
ShenW R, ZhaoW K, He F, etal 1998 T O, based phobcatalysis and

is applicatons for waste water treament [ J]. Progress i

Chem stry, 27(4): 349—361( in Chinese)
R s . 2008 Mn,0, /T,
[J]. , 28(4): 52— 55

XieQ E Chen Y M, WengW T 2008 Sudy on sohr photo-catalytic
activity ofM n, O5 /T D, powder [ J]. IndustrialW ater Treament 28
(4): 52— 55( m Chmnese)

Yang JK Davs A P 1999. Campetitive adsorption of Cu( II)-EDTA
and Cd( I)-EDTA onb TO,[J]. Joumal of Colbid and hterface
Science 216 (1): 77— 85

2003. [M]. : , 279

Zhu L . 2003 Analytical Chan istry [M ].

Press 279( in Chinese)

Beijing China A gricu lure



