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摘要 

本研究製備鉬負載在多壁奈米碳管( X Mo/MWNTs，X = 2.6、

5.3、11.1、17.6與 25 wt% )，鉀修飾的 11.1 Mo/MWNTs以及鉬負載

在二氧化矽( 5.3 Mo/SiO2 )與γ-氧化鋁( 5.3 Mo/γ-Al2O3 )的觸媒，探

討在各種反應條件下對於十二醇與氧氣的催化反應。觸媒經由

XRD、氮氣物理吸附、TPD、一氧化碳化學吸附、TG/DTA、FE-SEM

與 TEM的方法，分別測定觸媒結構、比表面積、孔洞直徑、酸性、

金屬分散度、熱穩定性與顆粒大小等性質。結果顯示表面積、孔洞體

積與分散度皆隨 Mo含量增加而降低，而MoO3粒徑則呈現相反的趨

勢。 

探討各類觸媒於一大氣壓下，在固定床流動反應器中催化十二醇

與空氣，獲知主要產物為十二醛。由實驗結果得知十二醇轉化率隨著

反應溫度與接觸時間的增加而增加，但十二醛的選擇率則下降。空氣

流速 60或 90 mL/min時有較佳的催化效果。 

利用鉀修飾使觸媒酸量降低，減少酸脫水現象，使十二醛選擇率

明顯提高，經長時間反應測試得知觸媒穩定性良好。另外，就十二醛

的產率而言，Mo/MWNTs顯然優於Mo/ SiO2和 Mo/γ-Al2O3。 
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Abstract 

In this study, Mo supported on multiwall nanocarbon tube ( X 

Mo/MWNTs, X = 2.6, 5.3, 11.1, 17.6 and 25 wt% ), potassium modified 

11.1 Mo/MWNTs, Mo supported on SiO2 and ?-Al2O3 ( 5.3 Mo/SiO2 and 

5.3 Mo/?-Al2O3 ) were prepared by impregnation and were characterized 

with various techniques of XRD, N2 physisorption, TPD, CO 

chemisorption, TG/DTA, FE-SEM and TEM to determine catalyst 

structure, BET surface area, pore diameter, acidity, metal dispersion, 

thermal stability, and particle size. The results indicate that the surface 

area, pore volume and metal dispersion diminish with increasing the Mo 

content whereas the particle sizes of MoO3 exhibit the reverse trend.  

These catalysts were utilized for the oxidation of 1-dodecanol with 

air in a fixed-bed, down flow reactor at 1 atm. The main product is 

1-dodecanal. Increasing  the reaction temperature and the contact time 

enhance the 1-dodecanol conversion with concomitant decrease of the 

1-dodecanal selectivity. Better catalytic results are obtained at air flow 

rates of 60 or 90 mL/min. 

With K modified 11.1 Mo/MWNTs, both the 1-dodecanal selectivity 

and the catalyst stability improve remarkably due to a decrease of both 

catalyst acidity and the degree of other side reaction of dehydration. In 

addition, Mo/MWNTs produces much higher 1-dodecanal yield than 

Mo/SiO2 and Mo/?-Al2O3. 
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