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Hlj2]o] (dielectric-barrier discharge: DBD) ¥Hg-7104] &4 W02 A2 PYTIO, & Pal Zek=<rt dUAIE AL
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oz FAPS wf wivke] dIEE 40%2 71 84T DBD RES71elA PYTiO, Sl AREsIShS 725 Sal7t
L wETh CH,, CHSH CH, 7 2 7ko] Aedo] w9 4] tpebsict.

Abstract — Plasma catalytic methane conversion was carried out in the presence of sol-gel derived Pt/TiO, catalysts
within a dielectric-barrier discharge (DBD) reactor. Plasma-assisted reduction (PAR) was applied to reduce the prepared
Pt/TiO, catalysts in DBD reactor, and prepared catalysts were successively reduced by PAR within 20 min irrespective
of the Pt loading and the calcination temperature. The highest methane conversion was 40% when 3 wt% Pt/TiO, and
5 wt% Pt/TiO, catalysts were used after calcination at 600 °C. The selectivities of light alkanes (C,H,, C5Hg, C,H;j)
were highly increased when Pt/TiO, catalysts were used in DBD reactor.
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Fig. 1. Preparation procedure of sol-gel derived Pt/TiO, catalyst.
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Fig. 2. XRD patterns for sol-gel derived Pt/TiO, catalysts: (a) 3 wt%
Pt/TiO, (500 °C), (b) 5 wt% Ru/TiO, (500 °C).
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Fig. 3. Specific surface area and average pore size of the 5 wt% Pt/
TiO, catalysts as a function of calcination temperature.
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Fig. 4. Plasma-assisted reduction (PAR) profile of Pt/TiO, catalysts;
flow rate =10 cm’/min (20 vol.% H, in N,): (a) 3 wt% Pt /TiO,,
(400 °C), (b) 3 wt% PH/TiO,, (500 °C), (c) 3 wt% Pt/TiO,, (600 °C),
(d) 5 wt% Pt/TiO,, (400 °C), (e) 5 wt% Pt/TiO,, (500 °C), (f) 5 wt%
P/TiO,, (600 °C).
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Table 1. Effect of the calcination temperatures and Pt loading on methane conversion and products selectivity in DBD reactor (CH, flow

rate: 30 cm>/min)
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CH, conv. (%) Selectivity (%)
GyHg CyH, G, CsHg CsHg CyHyy H,
Without catalyst 36.7 154 9.7 12.7 3.7 1.9 2.0 47.5
TiO, Calc. Temp. 400 °C 37.7 18.0 32 - 9.1 1.2 6.6 9.9
400 °C 38.1 24.8 0.6 - 11.8 0.2 9.3 10.0
3 wt% PY/TiO, Calc. Temp. 500 °C 37.6 25.1 0.6 - 11.9 0.3 12.3 9.8
600 °C 40.0 227 0.8 - 10.9 0.8 8.9 10.7
400 °C 38.8 28.0 0.1 - 8.8 0.1 7.6 11.1
5 wt% Pt/TiO, Calc. Temp. 500 °C 38.2 332 0.4 - 6.1 - 4.8 10.7
600 °C 40.0 23.6 0.3 - 11.0 0.3 6.8 9.8
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