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ABSTRACT

In this study, activity changes of Ni/Ce-ZrO, catalyst for steam reforming reaction in
the various steam treatment condition were investigated and BET, XRD and XPS analysis were
introduced to characterize the catalyst before and after treatment.

Activity test showed that Ni/Ce-ZrO: catalyst had good activity after reduction in steam
reforming reaction but deactivated rapidly after steam treatment at high temperature. Activities
of deactivated catalyst by steam was recovered to the previous activity level after reduction
using hydrogen rich gas. It was observed that catalytic activity was preserved after repeated
steam treatment, too. It showed that change of catalytic activity due to steam treatment is
perfectly reversible. From the BET, XRD and XPS analysis, deactivation of Ni/Ce-ZrO,
catalyst was due to the transition from Ni, that is activity site for steam reforming reaction, to
NiALOs in steam treatment at high temperature,
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Fig. 1. Schematic diagram of steam reforming reaction system
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Fig. 2. Pretreatment effects on steam reforming
activity of Ni/Ce-ZrQ, catalyst at 700,
H0/CH=3, SV=10,000g"'hr".
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Fig. 3. Repetitional steam treatment effects on steam
reforming activity of Ni/Ce-ZrO;, catalyst at
700°C, HO/CH=3, SV=10,000¢ 'hr".
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Fig. 4. XRD pattens of Ni/Ce-Zr(), catalysts afier various pretreatment at 700°C.
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Table 1. BET surface area and XPS results fo Ni/Ce-Zr(: catalysts after steam treatment at 700°C

XPS

BET Surface

Pretreatment Arealsq m/g] Binding E(eV) Ni 2p

Ce(3d) | Ni(2p)| O(1s) | C1s) | Zr(3d) | Al(2p)| Pk Area
Fresh 98.9761 855.80 | 531.20 [284.70| 182.10 | 74.40 | 133,876.37
Hs 96.0650 884.50 | 855.90 | 531.00 | 284.50| 182.10 | 74.30 33,536.92
Hz+H:0 94.4392 881.10 | 856.20 | 531.10 {284.60| 181.90 | 74.30 | 121,004.93
Ho+HoO+Hq 90.2813 880.60 | 855.80 | 531.00 | 284.50| 181.80 | 74.20 62,234.63
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Fig. 5. XPS valence band of Ni/Ce-ZrQ, catalysts;
(a) fresh, (b) reduced at 700, (c) steam
treated of reduced sample (d) reduced of
steam treated sample.
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Table 2. Effect of steam treatment temperature on BET surface area and XPS results of Ni/Ce-ZrO; catalysts

XPS
Pretreatment ife:[iu;fiz ‘ Binding E(eV) Ni 2P
Ce(3d) | Ni(2p) | O(1s) | C(1s) | Zr(3d) | Al2D) | Pk Area
H: 96.0650 884.50 | 85590 | 531.00 | 28450 | 182.10 | 74.30 33,536.92
Hz + 500H:0 94.2421 881.20 | 856.10 | 531.00 | 28460 | 181.90 | 74.40 88,033.09
H: + 600H:0 96.5298 881.10 | 856.10 | 531.10 | 284.70 | 182.10 | 74.40 | 114,669.37
H. + 700H:0 94.4392 881.10 | 856.20 | 531.10 | 28460 | 181.90 | 74.30 | 121,004.93
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