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Abstract This study examined the catalytic property of Ni-catalyst used in the gas purifying process to
manufacture inert gases of N2 and Ar with high-purity over 9N for semiconductor industrial
applications. Two types of Ni-catalysts with a cylindrical shape (C1) and churros shape structure (C2)
were compared for the assessment. Optical microscopy and FESEM were used to analyze the shape and
microstructure of the Ni-catalyst. EDS, XRD, and micro-Raman characterization were performed to
examine the composition and properties. BET and Pulse Titration analyses were conducted to check the
surface area and catalytic property of the Ni-catalyst. From the composition analysis results, C1
contained a relatively large amount of graphite as an impurity, and C2 contained higher Ni contents than
Cl1. From specific surface area analysis, the specific surface area of C2 was approximately 1.69 times
larger than that of C1. From catalytic property analysis, outstanding performance in O, and CO impurity
removal was observed at room temperature. Therefore, C2, having low-impurity and large specific
surface area, is a suitable catalyst for the high-purity inert gas process in the semiconductor industry

because of its outstanding performance in Oz and CO impurity removal at room temperature.
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Fig. 1. Optical microscopy images of Ni catalysts;
(@ C1, (b) C2.
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Fig. 2. FE-SEM images of Ni catalysts; (a) C1, (b) C2.
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Fig. 3. XRD results of Ni l::ztalysts.
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Fig. 4. Micro-Raman spectra of Ni catalysts.
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Table 1. BET results of the Ni catalysts; (a) C1 and

(b) C2
Sample C1 C2
Mesopore diameter (nm) 3.40 3.39
Mesopore volume 0203 0337
(cc/g)
Surface Area 163.94 277.62
(m*/g)

Table 1914+ BET S323=2 Cl1, C29 7|5 7]
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F7l= 247 340 nm, 3.39 nm 2 HXIOM
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Fig. 5. Gas pulse titration data of Ni catalysts; (a)
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