Printed in the Republic of Korea

ANALYTICAL SCIENCE
& TECHNOLOGY

Vol. 24, No. 6, 493-502, 2011
http://dx.doi.org/10.5806/AST.2011.24.6.493

Mn-TiO, £0H2| 7HA|Z=0| 5S4

I

Ao ol guiet ATl
(2011. 9. 9. ™4 2011, 11. 8. =&, 2011. 12. 5. &2l)

The characteristics of Mn-TiO, catalyst for visible-light photocatalyst

Moon-Chan Kim*

Dept. of Environmental Eng. Cheongju University
(Received September 9, 2011; Revised November 8, 2011; Accepted December 5, 2011)

2 o & A= 7MEEHY 58S vERd F e FUE AxstY Fug 543 gkvlen,
toluene, xylene, MEK (methyl ethyl ketone), ammoniaS W52 &lo] 7|E£9] UV-4ZFu]9} £35S v
o ARSI UV-3Zuls 343 9)71 280~360 nm A ol|A] FZEu)7} EAdslEc). e} A EE
= 7139 400~750 nmé] I ol e FFul 7 &4t Hrk o] RS UV-Vis Fre® gfe}
sttt 2E]al 7HAREE ] s AT St el 7R AR R Eshed], o 7A = kel
PE FUtel AeddS Faknh PiE ke A ] A9 vl AEIES & T AN
o} Z12] 3 HIRIE| 2 MTMS (methyl tri methoxy silane)E AFE-3I o0 vlQlE o] W2 HEZS 274
3ATE MTMS §Hgo] F718r5 HE7to] 7RI webA 21 e] Foj& 22 Yeigth 28a
Mn-TiO, Fuj¢] gl ul-g- -5 202 Yelyit)

Abstract: The catalyst works for visible-light region was characterized. Toluene, xylene, MEK and ammonia

were used as reactants. The decomposition efficiency was compared between visible-light photocatalyst and
UV-light one. UV-photocatalyst can be activated with UV-light wave length of 280~360 nm. However, visible-
light photocatalyst can be activated with visible wave length of 400~750 nm. This result was found by using
UV-Vis absorbance. A lot of materials were doped to visible light photocatalyst in order to increase its
performance. Platinum was added to visible light photocatalyst with manganese in order to increase performance
of the visible light photocatalyst. MTMS (Methyl tri methoxy silane) was used as a binder. Contact angle was
analyzed varying with amount of binder. Contact angle was increased with increasing the amount of MTMS.
As a result, the hydrophilic property of photocatalyst with MTMS binder was decreased due to its hydrophobic
one. And Mn-TiO, catalyst had an excellent anti-bacterial property.
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 1. Operating condition of gas chromatograph

Item Operation condition
Gas chromatograph 6890N
Column Capillary column (DB-5MS)
Carrier gas flow rate (N,) 50 mL/min

Injection 150

Temperature Detector 150
Oven 100
Detector FID (flame ionized detector)

Injection amount 100 pL
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Fig. 3. Decomposition efficiency of various VOCs and Ammonia.
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Fig. 8. Contact angle with respect to dilution effect

Table 2. Anti-bacterial analysis

Fig. 9. Contact angle with increasing the amount of MTMS

Item Initial concentration After 15 second Reduction rate

(CFU/100p) concentration (CFU/100p) (%)

Escherichi i Blank 1226 1226 99.9
scherichia coli Mn-TiO, 1226 ) .

Pseud . Blank 1245 1245 99.9
seudomonas aeruginosa Mn-TiO, 1245 1 .

Stahvl Blank 1170 1170 9.9
aphylococcus aureus Mn-TiO, 1170 ) .

Sal lla typhimuri Blank 1244 1244 99.9
almonella typhimurium Mn-TiO, 1244 ) .

Klebsiell . Blank 1218 1218 99.9
ebsiella pneumonia Mn-TiO, 1218 ) .
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Blank Mn-TiO; catalyst
a) Klebsiella pneumonia

Blank Mn-TiO, catalyst
b) Escherichia coli

Fig. 10. Microscopic photographs of klebsiella pneumonia
and escherichia coli.
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