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Abstract

Modern society spends more than 80% of its daily life indoors, emphasizing the need for attention to indoor air pollution
due to the improvement in living standards. In this study, the performance and reaction characteristics of the Pt/TiO, catalysts
prepared by liquid-phase reduction for the removal of formaldehyde (HCHO), one of the indoor air pollutants, at room temper-
ature without the need for additional light or heat were investigated. As a result, it showed that catalysts prepared by the
same method showed approximately 40~80% various activities depending on the type of TiO,. XRD, BET, and XPS analyses
were performed to investigate the particle size, crystal structure, specific surface area, and O/Ti molar ratio of the support
material, and it revealed that the correlation between the properties and performance was insignificant. To explore the oxida-
tion reaction pathway of formaldehyde (HCHO), in situ DRIFT analysis using carbon monoxide and H,-TPR was perfomed.
The results revealed that the performance was demonstrated by the oxidation state of the active metal and the adsorption-de-
sorption characteristics of the adsorbate species.
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Figure 1. Schematic diagram and image of a fixed bed reactor.

Table 1. Experimental Condition in a Fixed Bed Reactor

Conditions
Flow 500 cc/min
Amount of catalyst 0.1 g

Space velocity 600,000 cm’ * gca(l - h!

Temperature Room temp.
Humidity > 50%
N> Balance
Gas
. 0, 21%
composition
HCHO 29~31 ppm

e e w871 Z01E 2057] 918 A7 5 mm, 201 600
mm quartz tube AFEEI, W] U Skl meae] Al
Z8t FulE 40~50 mesh® A AF3F L, quartz woolS ©]-§-5Fo] 1L

AIZ . HCHO® At} 52 2 (2)F &3l AbEsiaih
HCHO + O, - CO, + H,0 )
HCHO conversion, % = MX 100 ?2)

" THCHO,]
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© S Azl AHE AXA ] A FEe} 718 TE
548 #E87] 48] XRD (X-Ray diffraction, Rigaku Co.,
MiniFlex2), BET (Brunauer-Emmett-Teller, Micromeritics Co., ASAP
2010) #2418 33T Crystallite size®] 75 XRD 4] 39}
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Table 2. Physico-chemical Characteristics of Various TiO,

Type Paﬁécle size Cryssitza;lite O/Ti mole BET
pnm) A) ratio
UVv100 1.175 155.5 1.3197 288.717
P-25 3.61 246 1.8348 43.33
G-5 1.365 83.7 1.877 344.7245
NTR 2.535 122.7 1.4284 1443179
ST-01 2.335 85.3 1.4225 276.0466
Wako 3.52 201 1.8857 9.6055
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Figure 3. Conversion and phsico-chemical properties (A: particle size, B: crystallite size, C: specific surface area, D: O/Ti molar ratio) of Pt/TiO,

prepared with various TiO, support.
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Figure 4. Effect of TiO, type on oxidation performance of HCHO at
room temperature, Conditions: HCHO concentration: 29~31 ppm, O,
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