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摘要 A series of ternary perovskite type oxides LaNi1-xCuxO3 (x = 0.2, 0.4, 0.6, 0.8, and 1.0) were synthesized via 

the sol-gel method in propionic acid. Partial substitution of Ni by Cu showed higher activities and selectivities 
towards syngas products. LaNi0.8Cu0.2O3 was the most active toward the CH4 and CO2 conversions, and was 

selective for syngas products. Temperature-programmed reduction results showed that the addition of Cu 

facilitates the reduction of Ni3+ to Ni0, which is the main reason for the higher performance of this catalyst.
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Abstract： A series of ternary perovskite type oxides LaNi1-xCuxO3 (x = 0.2, 0.4, 0.6, 0.8, and 1.0) were 

synthesized via the sol-gel method in propionic acid. Partial substitution of Ni by Cu showed higher activities and 
selectivities towards syngas products. LaNi0.8Cu0.2O3 was the most active toward the CH4 and CO2 conversions, 

and was selective for syngas products. Temperature-programmed reduction results showed that the addition of 

Cu facilitates the reduction of Ni3+ to Ni0, which is the main reason for the higher performance of this catalyst. 

Keywords： dry reforming of methane,   perovskite,   lanthanun,   nickel,   sol-gel method     

收稿日期: 2011-10-25; 出版日期: 2012-04-09 

引用本文:   

G. R. MORADI*, F. KHOSRAVIAN, M. RAHMANZADEH .Effect of Partial Substitution of Ni by Cu in LaNiO3 Perovskite Catalyst for Dry Methane 
Reforming[J]  催化学报, 2012,V33(5): 797-801 

G. R. MORADI*, F. KHOSRAVIAN, M. RAHMANZADEH .Effect of Partial Substitution of Ni by Cu in LaNiO3 Perovskite Catalyst for Dry Methane 
Reforming[J]  Chinese Journal of Catalysis, 2012,V33(5): 797-801 

链接本文:  

http://www.chxb.cn/CN/10.1016/S1872-2067(11)60378-1     或     http://www.chxb.cn/CN/Y2012/V33/I5/797

[1] Subramani V, Gangwal S K. Energy Fules, 2008, 22: 814  

[2] Xu J K, Zhou W, Wang J H, Li Zh J, Ma J X. Chin J Catal, 2009, 30: 1076  

[3] Liu D, Cheo W N E, Lim Y W, Borgna A, Lau R, Yang Y. Catal Today, 2010, 154: 229  

[4] Raudaskoski R, Turpeinen E, Lenkkeri K, Pongracz E, Keiski R L. Catal Today, 2009, 144: 318  

[5] Goula G, Kiousis V, Nalbandian L, Yentekakis I V. Solid State Ionics, 2006, 177: 2119  

[6] Enger C B, Lødeng R, Holmen A. Appl Catal A, 2008, 346: 1  

[7] Gallego G S, Mondragon F, Barrault J, Tatibouet J M, Batiot-Dupeyrat C B. Appl Catal A, 2006, 311: 164  

[8] Safariamin M, Tidahy L H, Abi-Aad E, Siffert S, Abouka?s A. C R Chimie, 2009, 12: 748  

[9] Valderrama G, Goldwasser M R, de Navarro C U, Tatibouet J M, Barrault J, Batiot-Dupeyrat C, Mart?nez F. Catal Today, 2005, 107-108: 785 
 

[10] Valderrama G, Kiennemann A, Goldwasser M R. J Power Sources, 2010, 195: 1765  

[11] Gallego G S, Batiot-Dupeyrat C, Barrault J, Florez E, Mondragon F. Appl Catal A, 2008, l334: 251 

[12] Valderrama G, Kiennemann A, Goldwasser M R. Catal Today, 2008, 133-135: 142  



[13] Lima S M, Assaf J M. Catal Lett, 2006, 108: 63  

[14] Djaidja A, Libs S, Kiennemann A, Barama A. Catal Today, 2006, 113: 194  

[15] Rivas M E, Fierro J L G, Goldwasser M R, Pietri E, Perez-Zurita M J, Griboval-Constant A, Leclercq G. Appl Catal A, 2008, 344: 10  

[16] Goldwasser M R, Rivas M E, Pietri E, Perez-Zurita M J, Cubeiro M L, Gingembre L, Leclercq L, Leclercq G. Appl Catal A, 2003, 255: 45  

[17] Khalesi A, Arandiyan H R, Parvari M. Ind Eng Chem Res, 2008, 47: 5892  

[18] Moradi G R, Rahmanzadeh M, Sharifnia S. Chem Eng J, 2010, 162: 787  

[19] Martinez-Ortega F, Batiot-Dupeyrat C, Valderrama G, Tatibouet J M. C R Acad Sci Paris Serie IIc Chimie: Chemistry, 2001, 4: 49 

[1]
Radostina PALCHEVA, Luděk KALU?A, Alla SPOJAKINA, Květu?e JIRáTOVá, Georgi TYULIEV.NiMo/γ-Al2O3 Catalysts from Ni 

Heteropolyoxomolybdate and Effect of Alumina Modification by B, Co, or Ni[J]. 催化学报, 2012,33(6): 952-961

[2]
Dalin LI, Yoshinao NAKAGAWA, Keiichi TOMISHIGE.Development of Ni-Based Catalysts for Steam Reforming of Tar Derived from Biomass 

Pyrolysis[J]. 催化学报, 2012,33(4): 583-594

[3]
R. M. MOHAMED, Elham S. AAZAM.H2 Production with Low CO Selectivity from Photocatalytic Reforming of Glucose on Ni/TiO2-SiO2 [J]. 催化学

报, 2012,33(2): 247-253

[4]

Seyed Ali HOSSEINI, Mohammad Taghi SADEGHI-SORKHANI, Leila KAFI-AHMADI, Abdolali ALEMI, Aligholi NIAEI, Dariush SALARI.Synthesis, 
Characterization, and Catalytic Activity of Nanocrystalline La1­xEuxFeO3 during the Combustion of Toluene[J]. 催化学报, 2011,32(9): 1465-

1468

[5]
Claudia AMORIMa, Xiaodong WANG, Mark A. KEANE.Application of Hydrodechlorination in Environmental Pollution Control: Comparison of the 

Performance of Supported and Unsupported Pd and Ni Catalysts[J]. 催化学报, 2011,32(5): 746-755

[6]
YANG S, YU M. S, KIM J. S, JO W. K.Alternative Use of Light Emitting Diodes in an Activated Charcoal-Supported Photocatalyst Reactor for the 

Control of Volatile Organic Compounds[J]. 催化学报, 2011,32(5): 756-761

[7]
Seyed Meysam HASHEMNEJAD, Matin PARVARI*.Deactivation and Regeneration of Nickel-Based Catalysts for Steam-Methane Reforming[J]. 催

化学报, 2011,32(2): 273-279

[8]
Ahmed S. A. AL-FATESH, Anis H. FAKEEHA, Ahmed E. ABASAEED.Effects of Selected Promoters on Ni/γ-Al2O3 Catalyst Performance in Methane 

Dry Reforming[J]. 催化学报, 2011,32(10): 1604-1609

[9]
Seyed Ali HOSSEINI;*;Mohammad Taghi SADEGHI;Abdolali ALEMI;Aligholi NIAEI;Dariush SALARI;Leila KAFI-AHMADI.LaZnxFe1-xO3 钙钛矿型纳米催

化剂的制备、表征及其甲苯燃烧性能[J]. 催化学报, 2010,31(7): 747-750 

[10]
Maryam ABDOLRAHMANI;Matin PARVARI*;Mehdi HABIBPOOR.Effect of Copper Substitution and Preparation Methods on the LaMnO3 Structure 

and Catalysis of Methane Combustion and CO Oxidation[J]. 催化学报, 2010,31(4): 394-403 

[11] Alieh KHALESI;Hamid R. ARANDIYAN;Matin PARVARI*.La-Ni-Al钙铁矿氧化物中Sr和Ca取代La对甲醇重整的影响[J]. 催化学报, 2008,29(10): 960-968 

Copyright 2010 by 催化学报  


