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Fig. 1

Diagram for detection of total O, ™ and surface-

adsorbed O, ": (A) total O, ", (B) surface-adsorbed O,
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Fig.2 (A) Effect of nitroblue tetrazolium ( NBT) concentration on O, ~detection in TiO, photocatalytic

reaction; (B) Relationship between total O, "~ generation and NBT transform
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Fig.4 FEffect of radical scavenging on the absorbance of transform product of NBT induced by photogenerated

0, : (A) superoxide dismutase (SOD), (B) isopropanol, (C) NaN;, (D) EDTA. Rutile: 100 mg/L,

NBT: 60 wmol/L
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0, " W& XA e S HFRMBE KA (B 5) . Jioh, BT 3 Fibb Rk b2 AR A H AR G B Ak 2
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PRI 200 E T Ti0, Yo dk 5N A 2k ik
18 0, - FREUFT O, ~, 494k T NBT Xf
0, " MyERENE, DAL SEah, A5 T 3 Fh 03

AR TiO, (BLEk™ 4404\ P25) Gk

SR 10, (BLELT 2111 125) o -y

2:5 -L/b\ 12 Hl Surface-adsorbed O,
7 Total O, -
AWFFELA NBT 24 O, ~ Bk, % 0.9

0.6
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}j@ EP /%’\ 02' B %H %‘:_{ E W Bﬁ 02 B E,:J éE }ﬁ o " Anatase Rutile P25
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Fig.5 Production of total O, ~ and surface-adsorbed O, "~ on three

different crystal TiO, suspensions

F1 3 MAFERAE TIO, M
Table 1  Properties of TiO, used in this study
Ti0, 2% Bk LAY I LA Avjjl? ﬁiﬁjﬁm
Type of Ti0, Anatas? c(;oor)\rlponent Rutlle((;;ongponent BET(S;I;&/IC«; area Parélﬁlrﬁ )sme I"%l dius( Rh};
& (nm)
P25 80 20 48.77 20 461.2
Anatase 100 0 82.16 20 617.5
Rutile 0 100% 26.18 50 305.3
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Study on Morphological Distribution of Photogenerated
Superoxide Radicals Produced by Different Crystal Titanium Dioxide

WANG Dan, ZHAO Li-Xia® , ZHANG Hui, GUO Liang-Hong
(State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences,

Chinese Academy of Sciences, Betjing 100085, China)

Abstract  Superoxide radical (O, ), is one of reactive oxygen species ( ROS) produced in TiO,
photocatalytic reactions, and plays an important role in the photodegradation of pollutants. In this work, we
constructed two different procedures to study the generation of total O, = and surface-adsorbed O, = during TiO,
photocatalytic reaction using nitroblue tetrazolium ( NBT) as capture probe. Furthermore, three different TiO,
(anatase, rutile and P25) were selected as model, and O, generation and its existence form were all
studied. The results showed that the generation of total O, ~ was followed by the order P25> anatase> rutile,
but the surface-adsorbed O, ~ was nearly the same. The study of surface-adsorbed ROS is very important due to
their probably persistence for the pollutants photodegradation or antibacterial activity.

Keywords Titanium dioxide; Photocatalytic reaction; Superoxide radical ; Morphological distribution
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