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第二金属对 Co/SiO2 加氢催化剂结构和性能的影响
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摘要 通过考察 Co/SiO2 催化剂中活性组分的结构变化及其催化乳酸酯液相氢化反应结果, 来研究第二金属添加物对催化剂结构及其

催化性能的影响. 结果表明, 随着金属添加物的加入双金属催化剂中金属 Co 的表面电子性质以及分散度不断变化, 而 Co 物种颗粒

粒径不断减小, 因此 Co 物种和载体 SiO2 间相互作用不断增强, 从而降低 Co 还原度. 乳酸酯氢化反应结果表明, 催化剂中活性组分

的颗粒大小及其比表面积以及 Co 物种的还原度和分散度均影响其氢化反应的活性.
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Abstract： The effects of metal additives (Zn, Fe, Cu, and Sn) on the properties and catalytic performance of a 
Co/SiO2 catalyst (prepared by a co-precipitation method) in the liquid-phase hydrogenation of ethyl lactate were 

investigated. The electronic properties and surface distribution of Co in the catalyst were significantly changed by 
incorporation of the additives. The particle size of the cobalt species was reduced, which strengthened the 
interaction between the cobalt particles and the silica support and decreased the reducibility of the catalyst. As a 
consequence, both ethyl lactate conversion and 1,2-propanediol selectivity decreased upon incorporation of the 
additives. Ethyl lactate conversion was related less to the size and surface area of the catalyst particles than to 
the distribution of the cobalt species and the reducibility of the catalyst. 

Keywords： cobalt,   metal additive,   structure,   ethyl lactate,   hydrogenation     

收稿日期: 2012-04-30; 出版日期: 2012-08-24 

引用本文:   
薛晶晶, 崔芳, 黄志威等 .第二金属对 Co/SiO2 加氢催化剂结构和性能的影响[J]  催化学报, 2012,V33(10): 1642-1649 

XUE Jing-Jing, CUI Fang, HUANG Zhi-Wei etc .Effect of Metal Additives on Structure and Properties of a Co/SiO2 Hydrogenation Catalyst[J]  
Chinese Journal of Catalysis, 2012,V33(10): 1642-1649 

链接本文:  

http://www.chxb.cn/CN/10.1016/S1872-2067(11)60434-8     或     http://www.chxb.cn/CN/Y2012/V33/I10/1642

[1] Datta R, Henry M. J Chem Technol Biotechnol, 2006, 81: 1119  

[2] Zhang Z G, Jackson J E, Miller D J. Appl Catal A, 2001, 219: 89  

[3] Zhang Z G, Jackson J E, Miller D J. Ind Eng Chem Res, 2002, 41: 691  

[4] Luo G, Yan S R, Qiao M H, Zhuang J H, Fan K N. Appl Catal A, 2004, 275: 95  

[5] Luo G, Yan S R, Qiao M H, Fan K N. J Mol Catal A, 2005, 230: 69  

[6] Cortright R D, Sanchez-Castillo M, Dumesic J A. Appl Catal B, 2002, 39: 353  

[7] Dalavoy T S, Jackson J E, Swaina G M, Miller D J, Li J, Lip-kowski J. J Catal, 2007, 246: 15  

[8] Gruber P R, Hall E S, Kolstad J J, Iwen M L, Benson R D, Borchardt R L. US 5 142 023. 1992 

[9] Tam M S, Gunter G C, Craciun R, Miller D J, Jackson J E. Ind Eng Chem Res, 1997, 36: 3505  

[10] Gustafson B L. US 5 185 476. 1990 

[11] Luo G, Yan S R, Qiao M H, Fan K N. Appl Catal A, 2007, 332: 79  

[12] Li P, Liu J, Nag N, Crozier P A. Appl Catal A, 2006, 307: 212  



[13] Schanke D, Vada S, Blekkan E A, Hilmen A M, Hoff A, Hol-men A. J Catal, 1995, 156: 85  

[14] Huang L, Zhu Y L, Zheng H Y, Du M X, Li Y W. Appl Catal A, 2008, 349: 204  

[15] Xue J J, Cui F, Huang Z W, Zuo J L, Chen J, Xia C G. Chin J Chem, 2011, 29: 1319  

[16] Miyazawa T, Kusunoki Y, Kunimori K, Tomishige K. J Catal, 2006, 240: 213  

[17] Reddy B M, Rao K N, Bharali P. Ind Eng Chem Res, 2009, 48: 8478  

[18] Lögdberg S, Tristantini D, Borg Ø, Ilver L, Gevert B, Järås S, Blekkan E A, Holmen A. Appl Catal B, 2009, 89: 167  

[19] Wang X Q, Rodriguez A, Hanson J C, Gamarra D, Martínez-Arias A, Fernández-García M. J Phys Chem B, 2005, 109: 19595  

[20] Avgouropoulos G, Ioannides T, Papadopoulou C, Batista J, Hocevar S, Matralis H K. Catal Today, 2002, 75: 157  

[21] Harrison P G, Ball I K, Daniell W, Lukinskas P, Céspedes M, Miró E E, Ulla M A. Chem Eng J, 2003, 95: 47  

[22] Castner D G, Watson P R, Chan I Y. J Phys Chem, 1989, 93: 3188  

[23] Fierro G, Lv Jacono M, Inversi M, Dragone R, Porta P. Top Catal, 2000, 10: 39  

[24] Ho S W, Horialla M, Hercules D M. J Phys Chem, 1990, 94: 6396  

[25] Girardon J-S, Quinet E, Griboval-Constant A, Chernavskii P A, Gengembre L, Khodakov A Y. J Catal, 2007, 248: 143  

[26] Khassin A A, Yurieva T M, Kaichev V V, Bukhtiyarov V I, Budneva A A, Paukshtis E A, Parmon V N. J Mol Catal A, 2001, 175: 189  

[27] Braun S, Appel L G, Camorim V L, Schmal M. J Phys Chem B, 2000, 104: 6584  

[28] Madikizela-Mnqanqeni N N, Coville N J. Appl Catal A, 2007, 317: 195  

[29] Panpranot J, Goodwin Jr J G, Sayari A. Catal Today, 2002, 77: 269  

[30] Chin R L, Hercules D M. J Phys Chem, 1982, 86: 3079  

[31] van Steen E, Sewell G S, Makhothe R A, Micklethwaite C, Manstein H, de Lange M, O'Connor C T. J Catal, 1996, 162: 220  

[32] Rosynek M P, Polansky C A. Appl Catal, 1991, 73: 97  

[33] Kogelbauer A, Goodwin Jr J G, Oukaci R. J Catal, 1996, 160: 125  

[34] Sexton B A, Hughes A E, Turney T W. J Catal, 1986, 97: 390  

[35] Madikizela-Mnqanqeni N N, Coville N J. Appl Catal A, 2004, 272: 339  

[36] Hermans L A M, Geus J W. Stud Surf Sci Catal, 1979, 3: 113  

[37] Burattin P, Che M, Louis C. J Phys Chem B, 1998, 102: 2722  

[38] Burattin P, Che M, Louis C. J Phys Chem B, 1997, 101: 7060  

[1]
司维峰, 李焕巧, 尹杰, 李书双, 谢妍, 李佳, 吕洋, 刘元, 邢永恒, 徐缓, 宋玉江.球形分枝结构 Pt 纳米催化剂的合成、纯化及电催化性能[J]. 催化学报, 2012,33(9): 

1601-1607

[2] 曹昌燕, 窦智峰, 刘华, 宋卫国.三维花状 Co3O4 的低成本制备及其在催化 CO 氧化中的应用[J]. 催化学报, 2012,33(8): 1334-1339

[3] 孙明娟, 邹国军, 许珊, 王晓来.前驱体 CeOHCO3 的结构对产物 CeO2 催化性能的影响[J]. 催化学报, 2012,33(8): 1318-1325

[4] 许蕾蕾, 倪磊, 施伟东, 官建国.可分散的 In2O3/Ta2O5 复合光催化剂的制备及其光催化制氢性能[J]. 催化学报, 2012,33(7): 1101-1108

[5] 高旭锋, 谌春林, 任士远, 张建, 苏党生.氧化铈的结构对其热稳定性及催化丙烷氧化脱氢反应性能的影响[J]. 催化学报, 2012,33(7): 1069-1074

[6] 刘爽, 丛昱, Charles KAPPENSTEIN, 张涛.Zr 掺杂对 La(Ba)ZrxCo1-xO3-δ 钙钛矿催化 N2O 分解性能的影响[J]. 催化学报, 2012,33(6): 907-913

[7]
裴彦鹏, 丁云杰, 臧娟, 宋宪根, 董文达, 朱何俊, 王涛, 陈维苗.Li 助剂对 Co/AC 催化剂上 CO 加氢制直链混合伯醇反应性能的影响[J]. 催化学报, 2012,33(5): 808-

812

[8] 陈亮, 沈俭一.间苯二酚-甲醛树脂凝胶对Co/SiO2
催化剂费-托性能的影响[J]. 催化学报, 2012,33(4): 621-628

[9] 郭小惠, 李勇, 刘琪英, 申文杰.微波辅助的多元醇法合成 CoNi 纳米材料[J]. 催化学报, 2012,33(4): 645-650

[10] 庞潇健, 陈亚中, 代瑞旗, 崔鹏.柠檬酸络合法制备的 Co/CeO2 
催化剂上中温乙醇水蒸气重整性能[J]. 催化学报, 2012,33(2): 281-289

[11] 张海艳, 曹春晖, 赵健, 林瑞, 马建新.燃料电池Pt 基核壳结构电催化剂的最新研究进展[J]. 催化学报, 2012,33(2): 222-229

[12] 王亚松, 徐云鹏, 田志坚, 林励吾.离子热法合成分子筛的研究进展[J]. 催化学报, 2012,33(1): 39-50

[13] 朱海燕, 周朝华, 马兰, 程振兴, 沈俭一.SBA-15 的孔壁碳膜修饰对钴基催化剂结构与催化性能的影响[J]. 催化学报, 2011,32(8): 1370-1375

[14]
罗海英, 聂信, 李桂英, 刘冀锴, 安太成 .水热法合成的介孔二氧化钛的结构表征及其对水中 2,4,6-三溴苯酚的光催化降解活性[J]. 催化学报, 2011,32(8): 1349-

1356

[15] 单文娟, 刘畅, 郭红娟, 杨利华, 王晓楠, 冯兆池.0, 1, 3 维 CeO2 
的可控制备及 CuO/CeO2 催化剂上 CO 氧化反应[J]. 催化学报, 2011,32(8): 1336-1341

Copyright 2010 by 催化学报  




