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Development of Pt-based dehydrogenation catalysts  
used for the synthesis of butadiene 

 
 

Graduate school of science and engineering 
Hiroshi Miura 

 
 
Abstract 

Dehydrogenation of n-butane was tried over Pt-Sn catalysts supported on various oxides.  In 
contrast to dehydrogenation of propane and isobutane, catalysts supported on ZnAl2O4 and 
Fe2O3-Al2O3 suggested lower activity than alumina supported catalyst. Instead, Pt -Sn supported on 
MgO-Al2O3 suggested excellent activity.  At higher temperatures, addition of excess amounts of Sn 
was effective to keep the activity for long time, without deactivation. However, larger amount of Sn 
addition caused loss of Sn during the preparation process, because volatile SnCl 4 was formed. We 
tried alternative method of preparation. We tried to prepare binary oxide SnO2-Al2O3 by sol-gel 
method, and then Pt alone was supported by impregnation method. In this case, formation of SnCl 4 
was avoided and loss of Sn in preparation procedure was negligible. The Pt/SnO2-Al2O3 catalyst 
prepared in this manner suggested excellent activity for n-butane dehydrogenation.  
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Effect of Soil-Water Retention Hysteresis on Gas and Heat Transport Parameters 
 

Department of Environmental Science and Infrastructure Engineering 
Shoichiro Hamamoto, Ken Kawamoto, Toshiko Komatsu 

 
 
Abstract 

Knowledge of soil-gas and heat transport parameters is essential for simulating behaviors  of 
greenhouse/toxic gases and changes in soil temperature in natural and man-made soil ecosystems, for 
example in urban polluted soil sites and the soil cover layer at municipal landfill sites. Degree of 
water-saturation at different water potentials (as described by the soil-water retention curve) highly 
affects both gas and heat transport parameters. In this study, the effects of water retention hysteresis 
(non-singularity in the wetting and drainage curves of soil-water retention) on the soil-gas diffusion 
coefficient (Dp), air permeability (ka), and thermal conductivity (K) were investigated. Different sand 
size fractions representing different particle shapes were used for measuring gas and heat transport  
parameters. Soil-water retention hysteresis highly affected the gas transport parameters,  showing 
higher Dp and ka values for the wetting processes than those for drying processes at  the same air 
content. This suggests that the existence of more continuous pore -networks for the wetting processes 
enhanced diffusive and advective gas transport. Opposite to the behavior of  the gas transport 
parameters, the effect of soil water retention hysteresis on K was insignificant for all sand materials. 
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Granusil Accusand Table 1

 
  

Table 1  Physical properties of sands used in this study. 

Sand Bulk density Particle densiy Porosity Mean diameter

d(g/cm3) s(g/cm3) (cm3/cm3) D50(mm)
Granusil#30 1.61 2.66 0.394 0.50
Granusil#50 1.61 2.66 0.394 0.31

Accusand#30/40 1.79 2.65 0.325 0.52  

  
4

Dp ka K Figure 1
150mm 120 mm

2120 cm3

33mm Sample ring 24mm 16
stopper   

 

 
Figure 1  Schematic illustration of experimental setup. 
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Figure 2
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Figure 2 Soil-water retention curves for (a) Accusand #30/40, (b) Granusil #30, and (c) Granusil #50.  
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Figure 3 Accusand#30/40 Granusil#30 Granusil#50

Stonestrom (1989)6

Colonna (1972)7  

Granusil#50

Granusil#50
Granusil#30

 
  

 

Figure 3   Air permeability;(a)(b)(c) and gas diffusivity;(d)(e)(f) as a function of air content for (a)(d) 

Accusand #30/40, (b)(e) Granusil #30, and (c)(f) Granusil #50. 
 

 
Figure 4 Granusil#50
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Figure 4  Thermal conductivity as a function of air content for Granusil #50.  
 
Figure 5

 
 
 
 
 
 
 
 
 
 
 

Figure 5  Pore-network tortuosity as a function of air content for Granusil #50. 
 

 

ermal conductivity as a function of air content
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Electrical Breakdown in Vacuum and Electrode Surface Condition 
-In situ electrode surface analysis and breakdown measurements- 

 

School of Science and Engineering 
Shinichi Kobayashi 

 
Abstract 

Suppressing an electrical breakdown in vacuum (EBV) is one of principal factors to achieve higher 
performance and reliability of advanced facilities, such as space crafts, particle accelerators, vacuum 
interrupters, etc. It is regarded that the EBV is initiated by field electron emission from a cathode 
electrode. The field electron emission is a surface sensitive phenomenon. An in-house made facility 
to enable electrode surface analysis by X-ray Photoelectron Spectroscopy (XPS) and breakdown 
measurements under the same ultrahigh vacuum condition (10-7 to 10-8 Pa) was developed. 
Characteristics of breakdown field escalation of oxygen-free copper and titanium electrodes with the 
accumulation of repetitive breakdowns were investigated in conjunction with surface analysis. Test 
results were discussed on the basis of electrode surface conditions analyzed.  
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Development of new reactions over halide cluster catalysts 
 

Graduate School of Science and Engineering 
Sayoko Nagashima, Teiji Chihara 

 
Abstract 

Since the first report on MoCl2 (= [Mo6Cl8]Cl2Cl4/2]) in 1859, many halide clusters have been 
synthesized. As high temperatures (600–1000 °C) are generally required for synthesis of the halide 
clusters and they are thermally quite stable, attempts to utilize them as catalysts have not yet been 
made. We have been studying the application of the clusters to catalysis. When halide clusters were 
thermally activated in a gas stream, a hydroxo ligand and a coordinatively unsaturated site developed 
on the metal atom. The hydroxo ligand acted as a Brønsted acid to catalyze dehydration of alcohols, 
ring-attachment isomerization of dialkylbenzenes and methylation of toluene. The metal atom, which 
accepts some electrons from the halogen ligands and can be isoelectronic with the platinum group 
metals, catalyzed hydrogenation of alkenes and alkynes, dehydrogenation of cyclohexene and 
hydrogenolysis of ethylbenzene. In this review, we report on the activities of halide cluster catalysts.  
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