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摘要 在流化床反应条件下进行了 SAPO-34 催化的甲醇转化的程序升温反应, 并分析了不同反应温度阶段的积碳产物. 结合对反应流

出物的检测结果和热分析及色质联用分析确定的积碳物种变化, 解释了程序升温反应过程中甲醇转化特殊的变化趋势. 在程序升温甲醇

转化的积碳产物中, 除芳烃外, 还有一种饱和的多环烷烃积碳物种, 它的生成影响了烃池活性中心的形成并引起甲醇转化在低温反应阶

段的失活. 甲基取代苯和甲基取代金刚烷是低温条件下 SAPO-34 催化的甲醇转化产生的主要积碳产物, 它们在升温过程中会向甲基

取代萘以及稠环芳烃转变. 积碳物种的演变对应了甲醇转化在起始反应阶段 (300~325 oC) 的反应活性升高和此后 (325~350 oC) 
的失活以及在更高温度阶段 (350~400 oC) 活性的恢复. 在反应性能评价和积碳分析基础上, 首次提出了一种与金刚烷类积碳物种生

成相关的低温甲醇转化的失活机理.

Service

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

Email Alert 

RSS

作者相关文章

袁翠峪

魏迎旭

李金哲

徐舒涛

陈景润

周 游

王全义

许磊

刘中民

关键词： 甲醇转化   积碳   程序升温反应   烃池机理   失活   金刚烷类化合物     

Abstract： Temperature-programmed methanol conversion was performed in a microscale fluidized-bed reactor 

and the deposited coke species formed during the reaction at different temperature ranges was analyzed. By 
combining effluent detection and measurements of confined coke species evolution with thermal analysis and 
GC/MS, a particular phenomenon that appeared in the methanol conversion was explained. Among the coke 
products, besides aromatic coke species, a new kind of coke compounds, multi-ringed alkanes, mainly composed 
of methyladamantane hydrocarbons were found in the low temperature range. The generation and accommodation 
of these adamantane hydrocarbons on the SAPO-34 catalyst suppressed the successive formation of hydrocarbon 
pool species, polymethylbenzenes, as the reaction center of methanol conversion, and caused the low activity of 

the SAPO-34 catalyst at low reaction temperature. In the temperature range of 300–350 oC, methylbenzenes 
and methyladamantanes were the main coke materials and they were transformed to methylnaphthalenes and 
polycyclic aromatics at higher temperature. The evolution of the confined coke compounds corresponded to the 

initial reactivity enhancement of the catalyst at 300–325 oC, the lowered activity at 325–350 oC, and recovered 
methanol conversion at 350–400 oC. Based on the coke analysis and catalytic performance tests, a new 
deactivation mechanism was proposed for the methanol conversion with the consideration of the abundant 
formation of adamantane hydrocarbons as the confined materials at low temperature. 

Keywords： methanol conversion,   coke deposition,   temperature-programmed reaction,   hydrocarbon pool 

mechanism,   deactivation,   adamantane hydrocarbon     

收稿日期: 2011-08-17; 出版日期: 2012-02-20 

引用本文:   

袁翠峪, 魏迎旭, 李金哲等 .程序升温条件下甲醇转化反应及流化床催化剂 SAPO-34 的积碳[J]  催化学报, 2012,V33(2): 367-374 

YUAN Cui-Yu, WEI Ying-Xu, LI Jin-Zhe etc .Temperature-Programmed Methanol Conversion and Coke Deposition on Fluidized-Bed Catalyst of 
SAPO-34[J]  Chinese Journal of Catalysis, 2012,V33(2): 367-374 

链接本文:  

http://www.chxb.cn/CN/10.3724/SP.J.1088.2012.10838     或     http://www.chxb.cn/CN/Y2012/V33/I2/367

[1] Chang C D, Silvestri A J. J Catal, 1977, 47: 249  

[2] Stöcker M. Microporous Mesoporous Mater, 1999, 29: 3  

[3] Gerald O. Chem Eng, 2011, 118(2): 16 

[4] Liang J, Li H Y, Zhao S Q, Guo W G, Wang R H, Ying M L. Appl Catal, 1990, 64: 31  

[5] Guisnet M. J Mol Catal A, 2002, 182-183: 367  



[6] Guisnet M, Costa L, Ribeiro F R. J Mol Catal A, 2009, 305: 69  

[7] Dahl I M, Kolboe S. Catal Lett, 1993, 20: 329  

[8] Arstad B, Kolboe S. J Am Chem Soc, 2001, 123: 8137  

[9] Song W G, Haw J F, Nicholas J B, Heneghan C S. J Am Chem Soc, 2000, 122: 10726  

[10] Haw J F, Song W G, Marcus D M , Nicholas J B. Acc Chem Res, 2003, 36: 317  

[11] Lesthaeghe D, Van Speybroeck V, Marin G B, Waroquier M. Angew Chem, Int Ed, 2006, 45: 1714  

[12] Fu H, Song W G, Haw J F. Catal Lett, 2001, 76: 89  

[13] Arstad B, Kolboe S. Catal Lett, 2001, 71: 209  

[14] Hereijgers B P C, Bleken F, Nilsen M H, Svelle S, Lillerud K P, Björgen M, Weckhuysen B M, Olsbye U. J Catal, 2009, 264: 77  

[15] Wei Y X, Zhang D Zh, Liu Zh M, Su B L. J Catal, 2006, 238: 46  

[16] Wei Y X, Zhang D Zh, Chang F X, Xia Q H, Su B L, Liu Zh M. Chem Commun, 2009: 5999  

[17] McCann D M, Lesthaeghe D, Kletnieks P W, Guenther D R, Hayman M J, Van Speybroeck V, Waroquier M, Haw J F. Angew Chem, Int Ed, 
2008, 47: 5179  

[18] Lesthaeghe D, De Sterck B, Van Speybroeck V, Marin G B, Waroquier M. Angew Chem, Int Ed, 2007, 46: 1311  

[19] Chu C T-W, Chang C D. J Catal, 1984, 86: 297  

[20] Park T Y, Froment G F. Ind Eng Chem Res, 2001, 40: 4187  

[21] Gayubo A G, Aguayo A T, Olazar M, Vivanco R, Bilbao J. Chem Eng Sci, 2003, 58: 5239  

[22] Haw J F, Marcus D M. Top Catal, 2005, 34: 41  

[23] Lok B M, Messina C A, Patton R L, Gajek R T, Cannan T R, Flanigen E M. US 4 440 871. 1984 

[24] Dahl I M, Kolboe S. J Catal, 1994, 149: 458  

[25] Yang C, Wang Z D, Hollebone B P, Peng X, Fingas M, Landriault M. Environ Forensics, 2006, 7: 377  

[26] Olah G A, Farooq O. J Org Chem, 1986, 51: 5410  

[27] Dahl J E, Moldowan J M, Peters K E, Claypool G E, Rooney M A, Michael G E, Mello M R, Kohnen M L. Na-ture, 1999, 399: 54 

[28] Hemelsoet K, Nollet A, Van Speybroeck V, Waroquier M. Chem-A Eur J, 2011, 17: 9083  

[1] 石利红 1,2, 李晓峰 3, 李德宝 2, 孙予罕 2.钴基催化剂在费-托反应过程中的失活行为[J]. 催化学报, 2010,31(12): 1483-1488

[2] 尉继英, 范桂芳, 江锋, 张振中, 张兰.Au/α-Fe2O3 催化剂存贮失活环境因素及机理分析[J]. 催化学报, 2010,31(12): 1489-1495

[3] 左宜赞;张强;韩明汉;王金福;王铁锋;王德峥;金涌.铜基甲醇催化剂的高温烧结[J]. 催化学报, 2009,30(7): 624-630 

[4] 金国杰;高焕新;杨洪云;陈 璐;丁 琳;康陈军;谢在库.用于丙烯环氧化的 Ti/HMS 催化剂的失活与再生[J]. 催化学报, 2009,30(12): 1238-1242 

[5] 孙军;王兴棠;王晓东;郑明远;王爱琴;张涛.不同晶相碳化钨的肼分解性能及其CO微量吸附量热研究[J]. 催化学报, 2008,29(8): 710-714 

[6] 廖仕杰;陈铜;缪长喜;杨为民;谢在库;陈庆龄;.乙苯脱氢制苯乙烯工业催化剂的失活原因[J]. 催化学报, 2008,29(2): 179-184 

[7] 高典楠;王胜;张纯希;袁中山;王树东.氯离子及水蒸气对Pd/Al2O3催化剂甲烷燃烧性能的影响[J]. 催化学报, 2008,29(12): 1221-1225 

[8] 陈智涛;韩明汉;王德峥;魏飞.Ce对Cu基氧氯化催化剂稳定性的影响[J]. 催化学报, 2008,29(10): 951-953 

[9] 周帆;田鹏;刘中民;刘广宇;常福祥;李金哲;.ZSM-34分子筛的合成及其催化甲醇转化制烯烃反应性能[J]. 催化学报, 2007,28(9): 817-822 

[10] 陈灵晶;林海强;严斌;杨乐夫.Cu-HZSM-5上氯苯气相羟化反应及催化剂失活[J]. 催化学报, 2007,28(5): 407-412 

[11] 张丽;张彭义;陈崧哲.Ti基底的预处理对TiO2光催化膜长期稳定性的影响[J]. 催化学报, 2007,28(4): 299-306 

[12] 王东辉;董同欣;史喜成;郝郑平.纳米金催化剂的存放失活[J]. 催化学报, 2007,28(2): 148-152 

[13] 代小平;余长春;李然家.费托合成CeO2助Co/SiO2催化剂的失活[J]. 催化学报, 2007,28(12): 1047-1052 

[14] 翟旭芳;社本纯;解红娟;谭猗生;韩怡卓;椿范立.浆态相甲醇合成催化剂的失活机理[J]. 催化学报, 2007,28(1): 51-56 

[15] 张向京;王燕;杨立斌;辛峰.环己酮氨肟化反应中TS-1催化剂的积炭失活[J]. 催化学报, 2006,27(5): 427-432 

Copyright 2010 by 催化学报  


