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摘要 

     本論文探討氣態的環己酮肟在固體酸觸媒之催化下，經由貝克曼

重排反應生成己內醯胺以及苯經由異丙醇烷化形成異丙苯反應，選擇 

γ-Al2O3（nano）與γ-Al2O3之觸媒進行研究。藉由X射線粉末繞射儀、

掃描式與穿透式電子顯微鏡、物理吸附、以及溫度程控脫附，鑑定觸

媒組成結構、表面積、顆粒形狀與大小以及酸量與強度等性質。結果

顯示γ-Al2O3（nano）由於顆粒較小，使得X射線的繞射波峯會有擴寬

現象；而γ-Al2O3（nano）之酸量明顯大於γ-Al2O3。 

    由環己酮肟的反應結果，發現γ-Al2O3（nano）觸媒比γ-Al2O3觸

媒呈現較佳的催化活性，因前者具有較大的表面積以及較多的酸量。

使用乙醇與正己醇為溶劑時，由於脫水反應生成水蒸氣，使觸媒穩定

性與環己酮肟轉化率大為提升。使用固定床流動反應器，在一大氣壓

下，由異丙醇與苯進行烷化反應形成異丙苯，結果發現γ-Al2O3觸媒

由於酸量以及酸強度皆不及γ-Al2O3（nano）觸媒，僅能進行異丙醇

自身脫水反應；烷化反應形成的異丙苯隨著反應溫度升高、苯與異丙

醇進料莫耳比值升高而具有較高的產率。 
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Abstract 

    The Beckmann rearrangement of gaseous cyclohexanone 

-oxime(CHO) to produce ε-caprolactam(ε-C) and isopropylation of 

benzene with 2-propanol have been studied using a fixed bed, integral 

reactor. γ-Al2O3（nano）and γ-Al2O3 were utilized as catalysts. These 

materials were characterized with X-ray powder diffraction, scanning and 

transmission electron microscopy, physisorption, and temperature 

programmed desorption so as to obtain catalyst properties, i.e., structure, 

surface area, pore shape and size, as well as the amount and the strength 

of acid sites .The partical size of γ-Al2O3（nano）was much smaller than  

γ-Al2O3 as also evidenced by its X-ray line broadening. Forthermore , 

γ-Al2O3（nano）owns larger amount and higher strength of acid sites . 

     In the reaction of CHO, γ-Al2O3（nano）catalyst exhibits better 

catalytic activity than γ-Al2O3 catalyst due to its stronger acidity and 

larger surface area. The CHO conversion increases with the reaction 

temperature and the contact time, where the ε-C selectivity exhibits the 

opposite trend. Both the catalyst stability and the ε-C selectivity greatly 

enhance by using ethanol and n-hexanol as solvents due to the production 

of water vapor via dehydration. In the reaction of benzene with propanol , 

both the catalytic activity and the isopropyl benzene selectivity enhance 

with a decrease of catalyst particle size and an increase of mole ratio  

（B/IPA）and reaction temperature. 
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