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Abstract

A TiO,-supported Ru—Ni alloy (Ru—Ni/TiO;) catalyst (atomic ratio of Ru:Ni = 50:50) for the CO,
methanation reaction was prepared by the polygonal barrel-sputtering method. Sputtering was performed
with an area ratio of the Ru and Ni targets of 1:1, Ar gas pressure of 0.8 Pa, and AC power of the
radiofrequency power supply of 100 W without heating. As a result, the Ru—Ni alloy nanoparticles were
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highly dispersed on the TiO, particles used as the support. The particle sizes were distributed between 1
and 5 nm (average size: 2.5 nm), which is similar to the size distribution of a Ru/TiO, sample prepared by
the same method in our previous study. However, the CO, methanation performance of Ru—Ni/Ti0O; is not
as high as that of the above-mentioned Ru/TiO, sample. This might be because of the lower catalytic

activity of Ni than Ru.
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at% 2o L9 F—7 y MR ZFE Lz, mRELIERu, HDVIEINIZ—5 v (50 x 100
mm, B ERVERT) 2 AW TH T AR EICHHR U 2REN S RD 7= Ay 2 U o T A LTk
E LT,

AELOFREUILL T O X 51247 - 72[10,12,13], HIEZ 8 AN VTR A L, BEZETF v L 3—HNI|Z
WMALT, =7y METFTREICHREBEL, mn—Z V=R 7 BEHA S 72RO TTF v o3 —
NZEZEPER Uiz, JEA 8.0 x 10* Pa AT L215, Ar A2 (JIE : 99.9999%) % F -+ 1 /3
—HIHHFR L, ARy Z U T a To7z MEVR L) o ZOR, NLUWEH 7 AW E AW 56
XEE, TIO MR A2 W25 & 13 0 FEiE (BRI © £757 . @B 43 mpm) ¥/, Ay
BT, No HA (U £ 99.99 %) ZHEZEF ¥ o N—ZE AL, KRKUEIZE L TH 5B EHE
DLz,

2.2 WpMEEHAm

AHELO Gkl X #RET (XRD: X’pert, Philips) CTiEAMi L 7= (BRI Cu Ko, &I, Eifi: 45 kV,
40 mA) , E—ZEEISHEEEIE L THWE SR (ME: 99.999%, 200 A v =, 7T F
{B22) D220 B —27 (20 = 47.30°) ZFEHEIC L CTRD[10], A4k, B L O Tio, ki ki
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R hay (TCD) &4 L7 T A7 Figure 1 Schematic diagram of CO, methanation reactor [16,17].
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Figure 4 TEM image of the prepared

Ru-Ni/TiO, sample (Ru deposition
amount: 0.4 wt.%).
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Figure 5 CO, methanation performance of (A)
Ru-Ni/TiO;, (B) Ru/TiO,, and (C) commercial
Ru/Al,O5 samples ((B) and (C) data were
referred from our previous report [16]).
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