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Study on the mechanism of methylene blue degradation

by TiO, photocatalyst
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Abstract: In order to carry out the study. the experiments of photodegradation of methylene
blue under different conditions were conducted, using different kinds of free radical scavengers,
such as (CH;);OH, H,0O,, KI, NaN; and C, H,O,. The effects of these free radical scavengers
were observed. The concentration of H,, generated during the photodegradation of methylene
blue by TiO, was also reported. And the results of these experiments indicated that the main ac-
tive oxygen substances in the reaction are + OH, O; ~ and 'O,.

Key words: methylene blue; TiO,; photocatalytic degradation; free radical scavenging;

ROS

s H 51 :2012-05
HETH . III% | 7}<$Jr+%ﬁ<2 70006

BAEEE GEIESE. S TR R M N. E-mail: lianzhenghao@ smmail. cn;

BXRE N, Lo, B 208 W98 07 1al R B4k 4%, E-mail: ypzhao@des. ecnu. edu. cn.



36 AR T 2 2 4 CH SRR 22 O 2013 4F

0 3l

I A SRS A TR B 58— R — PR R R 1% QB T O A R R A A AL SR T A
LB I U — AN B 43 L B — R BRAEL A BR T T G A B Oy k. AR T JEL AL i
B L H AR B BE2D B0 Y P K A A 7K 5 G B vh S AT 2000 1Y) o s Je IR PR ge it 7R 25 4
M Ep Gt B e, B 1506 1 YR B X Ok BE A BN U R K BHE A K MR H L RS g H O™
T PR R AR Sy — P AR 3 Y Rt R TR L A 22 0 ARk i S AT R 1
3 AT T i A AR GE S A ) AN B A SR e (A DT T A R R S R AR Y R 2
Ak B HE A TKAR A 23 368 1M K T G

H 1972 4 Fujishima #1 Honda 7& Nature Z%3% FHRi8 . Z B Y TiO, FHWAEFLE K4
KA IR S SR s TiO, 50 PR HCASE PEGF AR L JE 3 e k{5 s 5 48 2 U SR 10 AL
T4 A S S — P B AR S A RS ARS8 1) s B R L S AR [ P AR A 3 X
TiO, WEHEALIEAT T 2 J7 i W WF 50 JEAR 4 e X THO, Sl iy 52 ma P 3R DA & TiO, /)
B2R b LU RE HE B OB AL ROR. 6T TIO, ek i i HLIE ., H B8 B 1R IR A b BT
FOR e S S BUR s D VA RS S N R S P S U A AL A S O Y (R e =W 2 (R

)

11 s 5

IS AL AR 725-N 5 AT DL 43500 BE T CE s 2 Bk 2 A A BR 2 vl s TG328-B H ok 41
B KA R RAPAXAR ) 581-2 AU-fE R0 ) hd pE s (Bl B A7 L& oot ) ) ; TDL-40B
BOHLC R B AR ).
AL 8 (C o Hig CINGS « 3H, O, 3 F B fg & 373. 90) . 4 #r 4li, W ¥ 57
L AR (P25, LT AR 50 m? L KiAR 21 nm) g [ 4 [F Degussa 23 A7), 525 FH K &y
K.
L2 LRI

S SR A IR SR AMOGKT G T R A O b SR 2 i R A 4 . AE i
BV ZE A CHAR N 15 em WY BIAETE B2 B 25 28 T A 300 mL 57 P & 0 7. G 6 975 0 P
A —E w1 P25 DL RS A A B SR BRI RO L SR S5 7E 125 W HP Hg AT U R (F K
J& 365 nm) , B [ — B B[R] BORE. BE G 28 B0 40 B e B b )2 VR 7R B R R AR Dk K
665 nm#k A 725-N S48 AT UL 4356 56 BE 110 2 WG RE AL 7 F 6 08 R A R i i H B A 0k
n= (A, —A)D/A, X 100%.

Forb sy R RERR AR 5 Ay Ry IR iR T . PR R S VRS VR I RO BE 5 AL S DGR ik ¢ B TR S I R G 0
TR ) R O E
2 ZRFetik
201 W REE G AE W R SO A A X b i

X BRI DL IR 1L R DU 7R 2R AP O iy B T L PR (MB) 2 & 2 — E 1 0 i L AE

120 min B H JE 05 09 R BR3RACH 38. 3 %. A8 P25 oG/ F R L B 3 19 %
fif 38R R L AE 40 min B MB R FRAR T IA B 98. 300 . K] P25 7R 5 AMEAT i IR 5T

/A\

N
£

—_ Y
P



%553 TP A5 THO, S A R A IF. P 6 B3 1) F 50 37

A AR SR CAHE AP, [ A R LA AR T RS BT L P25 % F 3k W A — Y I T AR
FAFJZAE 120 min B, 0 B R0 L BR B0 4. 0%, FTLLE B ERA LA T B
5T D R B I i 25 25 Y AU T O R O A 280 AL 3k B P O A R A S I o e
AR TR A ST 36 5 7E 3 A0 1 45 10 L B AR 228 X B b T W B8 7y T A &
TEHEFRARR BE EAFAE — 5 M0 28 SM 5 S 1.

100

- UV
- 0.15g P25
~+ 0.15 g P25+UV

80

60

40

MB removing/%

20,

A A e
0
0 20 40 60 80 100 120
t/min

B 1 MB O, W Kot
Fig. 1 Photodegradation of MB under different conditions
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Fig.2 Effect of +BuOH on the degradation of MB using UV-light
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Fig. 3 Effect of H,O, on the degradation of MB using UV-light
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Fig. 4 Effect of KI on the degradation of MB using UV-light
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