Trans. of the Korean Hydrogen and New Energy Society(2014. 6), Vol. 25, No. 3, pp. 219~226 ISSN 1738-7264
DOI: http://dx.doi.org/10.7316/KHNES.2014.25.3.219 eISSN 2288-7407

27| 9l A4 BO7|ofA] FAa] =
Pt/A1203 51]“0] I—]]__Hl_:b‘HH]-O —J“]

1,2 1
HIo X . nR7| - b

1 = {1 1 1 =
HI2 X AT 7|x|'o| . 7°|-7°4_J|\_ . _JIC_.?I:_]EI -IA'IO HHjl.n_I- Ing

o A7)aA e, “Fd et Fsketat

The Characteristics of HI Decomposition using Pt/Al,O; Catalyst Heat
Treated in Air and Hydrogen Atmosphere
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Abstract >> In HI decomposition, P/Al,O; has been studied by several researchers. However, after HI decomposition,
it could be seen that metal dispersion of Pt/Al,O; was greatly decreased. This reason was expected of platinum
loss and sintering, which platinum was aggregated. Also, this decrease of metal dispersion caused catalytic deactivation.
This study was conducted to find the condition to minimize platinum sintering and loss. In particular, heat treatment
atmosphere and temperature were examined to improve the activity of HI decomposition reaction. First of all,
although Pt/A,Os treated in hydrogen atmosphere had low platinum dispersion between 13 and 18%, it was shown
to suitable platinum form that played an important role in improving HI decomposition reaction. Oxygen in the
air atmosphere made Pt/AL,O; have high platinum dispersion even 61.52% at 500°C. Therefore, in order to get
high platinum dispersion and suitable platinum form in HI decomposition reaction, air heat treatment at 500°C
was needed to add before hydrogen heat treatment. In case of SA3H, it had 51.13% platinum dispersion and
improved HI decomposition reaction activity. Also, after HI decomposition reaction it had considerable platinum
dispersion of 23.89%.
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Table 1 The list of prepared catalyst sample names and
their heat treatment conditions

SSZ:E}: Air heat treatment Hygr;%gi nl:eat
3H - 300°C, 6h
SH - 500°C, 6h
TH - 700°C, 6h
9H 900°C, 6h
3A 300°C, 6h -
5A 500°C, 2h -
7A 700°C, 6h -
9A 900°C, 6h -

5A3H 500°C, 2h 300°C, 6h

5ASH 500°C, 2h 500°C, 6h

SATH 500°C, 2h 700°C, 6h

SA9H 500°C, 2h 900°C, 6h
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Fig. 1 Schematic diagram for catalytic HI decomposition
apparatus
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Fig. 2 HI conversion(%) of various Pt/Al,O3 catalysts with
respect to time at 450°C; (@) 7H, (O) 7A, (A) 5H, and
(A) 5A

Table 2 Platinum dispersion of prepared catalysts with before
and after HI decomposition

Metal dispersion (%)

Sample Name
Before After
SH 15.14 1.71
TH 14.19 224
SA 61.52 27.04
TA 10.15 1.44
5A3H 51.13 23.89
5ATH 41.96 3.66
5A9H 28.21 2.28
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Fig. 3 Stereo transmission electron micrographs of the habit
of Pt of a 12.3umol/m? (BET) Pt/y-Al,03 sample:(A) heated
in air at 750°C for 5h; (B) heated in H, at 750°C for 5h°
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Fig. 4 XRD patterns of 7H, 5A, and 5A3H
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Fig. 8 Catalytic activities of Pt/Al,Os for heat treatment
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