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摘要 

 
本論文研究 0.5％及 5％Pd/C觸媒上催化對羧基苯甲醛（4-CBA）

氫化反應之性能，此氫化反應的作用為純化對苯二甲酸（TPA）。我

們探討反應溫度、反應時間、氫氣壓力、觸媒量、反應物濃度等對氫

化反應產物（對甲基苯甲酸）之生成率的影響。我們使用 BET 表面

分析儀分析 Pd/C的比表面積、孔徑分佈和孔型結構，X-射線繞射儀

分析 Pd/C 觸媒之晶體結構，熱場發射掃描式電子顯微鏡分析了表面

狀況。 

 

本研究結果顯示反應時間增長、觸媒量之增加對 PT生成量影響

不大，且在氫氣過量的條件下，隨著反應時間增長，副反應產生。而

反應溫度、氫氣壓力和反應濃度對氫化反應之產物生成量的影響顯

著。最佳之反應條件為壓力 200 psi、溫度 270℃下反應 1小時，在此

條件下最佳之產物的產率為 99.60％。 
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Abstract 

 

This thesis studied the performance of Pd/C catalyst for 

hydrogenation of 4-carboxybenzaldehyde (4-CBA) to p-Toluic acid (PT), 

which is used for the purification of terephthalic acid. The dependence of 

PT generation rate on the reaction conditions, such as temperature, time, 

hydrogen pressure, reactant concentration and the amount of catalyst 

were carefully investigated. BET surface analyzer was used to 

characterize surface area, pore diameter distribution and pore structure of 

Pd/C catalyst. XRD was used for analyzing the crystal structure of Pd/C 

catalyst. TFSEM was used to characterize the morphology of Pd/C 

catalyst. 

 

Results indicated that the amount of catalyst and reaction time had 

little effect on PT generation rate. In the excess of hydrogen, side reaction 

was occurred at long reaction time. PT generation rate was sensitive to 

reaction temperature, hydrogen pressure and reactant concentration. The 

optimum reaction condition was 200 psi, 270℃ and one hour reaction 

time, the best PT yield was 99.60 %. 
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