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sbh88@daum.net Abstract >> This study focuse on the development of a low-concentration hydro-

_ _ gen removal filter to enhance hydrogen explosion safety. To overcome the limi-
gzszzzd ﬁj\:r:! 2222 tations of passive autocatalytic recombiner, which are designed for high-concen-
Accepted 18 June, 2025 tration hydrogen removal, Pt based powder type catalysts were tested. Pt nano

based catalyst, dominated by Pto-terrace structure, demonstrated the ability to
remove 0.05% hydrogen and showed durability against nitrogen oxides. Pt
Nano/TiO, coated honeycomb type catalyst was tested in a batch reactor, re-
ducing hydrogen 0.001% in a short time. Therefore, this approach is considered
more advantageous for ensuring hydrogen explosion safety compared to passive
autocatalytic recombiner.
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Table 1. H, oxidation test condition

Test condition Powder type Honeycomb type
tem}l){eerzzlroen("C) 2 25
H, (%) 0.05-1.50 0.20
0O, (%) 21.00 21.00
RH 55.00 55.00
Q (cc/min) 500 10,000
Space velocity (h™) 60,000 30,000
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Fig. 1. The effect of H, concentration on Pt precursor/TiO, cata-
lysts for H, oxidation reaction
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Fig. 2. FE-TEM analysis of Pt precursor/TiO; catalyst. (A) Pt(OH)./
TiO; and (B) Pt Nano/TiO,

Table 2. FE-TEM and BET analysis of Pt precursor/TiO, catalyst

Analysis Pt(OH),/TiO, Pt Nano/TiO,
Pt particle diameter 244 485
(nm)
BET (m/g) 50.64 184.19
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Fig. 3. XPS analysis of Pt precursor/TiO, catalyst. (A) Pt(OH)/TiO,
and (B) Pt Nano/TiO,

Table 3. XPS analysis of Pt precursor/TiO, catalyst

Valance state Pt(OH),/TiO, Pt Nano/TiO,
PtY/(Pt*+Pt>")
11 42.92
%) 53 9
PE+/(P"+Pt?)
46. .
%) 6.89 57.08
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