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The advantages of combinatorial catalysis are mainly provided by a high throughput experiment. The technology intro-
duces two methodologies to catalysis developments: one is a stochastic method such as genetic algorism useful for the in-
vestigation of large combinatorial space which appears when we treat multiphase materials. The other is a data mining
technology such as artificial neural network for withdrawing knowledge from large database. The disadvantage of combi-
natorial catalysis at present is the poor surface characterization of catalyst library. We have examined the surface analysis
of acombinatorial library to realize“Materiomics’ in catalysisfield. “Materiomics’ is the comprehensive research of func-
tional materials whose ultimate goal is the achievement of enough knowledge to design functional materials as we like.
Combinatorial methodology is suitable to obtain systematic database useful to understand interactions among multiple
chemical species. Our recent results directed to the fusion of surface science and combinatorial catalysis are described.
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b) 1%

FelSiO,

Three typical structures of metal oxides loaded on
FelSiOz surface depending on its loading amount. a)
isolated form, b) small-cluster form and c) fully cov-
erage form.

FelSiO,

Fig. 1.
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Tablel. Catalysis measurement results, codes and corresponding concentration of each
metal ion added to 0.050 FelSiOz of the 1st generation.

Cat. No. | Code Cs Cu Zn Co Ga Zr Nb | Selectivity
1 3003200 | 50 50 10 12
2 2000022 | 100 10 10 32
3 3000101 | 50 010 010 2
4 0012010 010 | 10O 0.10 7
5 2001100 | 10 010 | 0.AO 35
6 1010030 | 0.10 0.10 50 155
7 0130003 010 | 50 50 0
8 0010301 0.10 50 010 13
9 2301000 | 10O 50 0.10 55

10 3003030 | 50 50 50 10
11 0102003 010 10 50 0
12 2023000 | 10O 10 50

13 0002210 10 10 | 010 85
14 1000320 | 0.10 50 1d 0.5
15 0300201 50 1d 0.10 6
16 0120030 010 1d 50 11
17 0300103 50 0.10 50 4
18 1020300 | 0.100 10 50 10
19 0020102 1d 010 10d 0
20 1210000 | 0.10 | 10 |o0.10 0
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Fig. 2. a) Catalysis results of combinatorial catalyst library

on a) methanol steam reforming and b) water gas
shift reaction (10 MeOH or COO 20 H20in N 2,
413K, SV 20,000 mL h®1 goca 1).
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Fig. 3. Size distribution of Pd particles on each catalyst de-
termined by SEM.
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Fig. 4. TEM images of Pd]SiO2 prepared by a) conventional
impregnation method and b) ion exchange method.
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Fig. 5. ADF-STEM images and EELS (C) of PdIMnOz2 a)
as prepared and b) reduced by hydrogen for activa-
tion. d) Schematic drawing of reductive behavior of
PdIMnOz surface.
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