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Abstract: Nanostructured LaCo,;_,Zn,O5 (x = 0, 0.05, 0.1, 0.2, 0.3 and 0.5) perovskites were synthesized by a PRss
one-step citric acid-complexing method for hydrogen production by the steam reforming of ethanol. For -
comparison, 8% Co0O/ZnO and 8% CoO/La,04 were prepared by impregnation and evaluated. The catalyst samples (ERIP &

were characterized by X-ray diffraction, temperature-programmed reduction, and X-ray photoelectron P 5%
spectroscopy. The results indicated that zinc did not favor the formation of the LaCo,_,Zn, O perovskite and the b i
structures of the substituted samples were stronger than that of LaCoO5. Some segregation was observed for x
= 0.1. The reactivity of the studied samples was sensitive to the zinc content and lower substitution values were F FI%
found to be better. An unexpected phase (Co30,) appeared in the fresh LaCog gZng 105 sample. The presence of | 4 ey
the Co;0, phase increased the reactivity toward hydrogen production by the steam reforming of ethanol. The

presence of La,0,COy is responsible for the low carbon deposition and the CH, selectivity in the aged samples. A
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Wk H 3: 2011-01-25; H i H i1: 2011-04-02

LA :
ok, i, BRESE zn BRI LacoO3 ¥VEKEH T LR KA R AU N ] AR, 2011,v32(6): 970-977

MA Fei, CHU Wei, HUANG Li-Hong etc .Steam Reforming of Ethanol over Zn-Doped LaCoO5 Perovskite Nanocatalysts[J] Chinese Journal of
Catalysis, 2011,V32(6): 970-977
HEHEATL

http://www.chxb.cn/CN/10.1016/51872-2067(10)60218-5 Y http://www.chxb.cn/CN/Y2011/V32/16/970

[1] izcaino A J, Carrero A, Calles J A. Catal Today, 2009, 146: 63 crose!

[2] ishtika I, Alexandera A, Dattaa R, Geana D. Int J Hydrogen Energy, 2000, 25: 31 __ ret

[3] oannides T. J Power Sources, 2001, 92: 17 __ ri

[4] ossiCCRS, Alonso C G, Antunes O A C, Guirardello R, Cardozo-Filho L. Int J Hydrogen Energy, 2009, 34: 323 _ i
[5] hang L F, LiuJ, Li W, Guo G L, Zhang J L. J Natur Gas Chem, 2009, 18: 55 __ _ rt

[6] ereira E B, Homsa N, Marti S, Fierro J L G, de la Piscina P R. J Catal, 2008, 257: 206 _ ri

[71 angH, YelJL, LiuY,LiYD,QinY N. Catal Today, 2007, 129: 305 __ re

[8] irot A, Epron F, Descorme C, Duprez D. Appl Catal B, 2008, 79: 17 _ rd

[9] ai W J, Wang F G, Zhan E S, Van Veen A C, Mirodatos C, Shen W J. J Catal, 2008, 257: 96 . ri

[10] Zhang B C, Tang X L, Li Y, Cai W J, Xu Y D, Shen W J. Catal Commun, 2006, 7: 367 __rd

[11] Profeti L P R, Ticianelli E A, Assaf E M. J Power Sources, 2008, 175: 482 __ ri



[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]

[51]

[11
[2]

Vizcaino A J, Carrero A, Calles J A. Int J Hydrogen Energy, 2007, 32: 1450 . r

Frusteri F, Freni S, Spadaro L, Chiodo V, Bonura G, Donato S, Cavallaro S. Catal Commun, 2004, 5: 611 __ ret
T2, XU, VR, 2K T MR (Wang H, Liu P X, Liu Y, Qin Y N. Chin J Catal), 2006, 27: 976

Llorca J, de la Piscina P R, Dalmon J A, Sales J, Homs N. Appl Catal B, 2003, 43: 355 , s

Llorca J, Homs N, Sales J, Fierro J L G, de la Piscina P R. J Catal, 2004, 222: 470 . rdi

Guil J M, Homs N, Llorca J, de la Piscina P R. J Phys Chem B, 2005, 109: 10813 __ s

Fatsikostas A N, Kondarides D I, Verykios X E. Catal Today, 2002, 75: 145 __ ret

Song H, Ozkan U S. J Catal, 2009, 261: 66 st

Song H, Ozkan U S. J Phys Chem A, 2010, 114: 3796 _, st

Lin S SY, Daimon H, Ha S Y. Appl Catal A, 2009, 366: 252 __ st

Tsipouriari V A, Verykios X E. J Catal, 1999, 187: 85 s

Chen H Q, Yu H, Peng F, Yang G X, Wang H J, Yang J, Tang Y. Chem Eng J, 2010, 160: 333 __ ret

Chen H Q, Yu H, Peng F, Wang H J, Yang J, Pan M Q. J Catal, 2010, 269: 281 _ ri

de Lima S M, da Silva A M, da Costa L O O, Assaf J M, Jacobsc G, Davis B H, Mattos L V, Noronha F B. Appl Catal A, 2010, 377: 181 __.r
Chen S Q, Liu Y. Int J Hydrogen Energy, 2009, 34: 4735  _ ret

Chen S Q, Wang H, Liu Y. Int J Hydrogen Energy, 2009, 34: 7995 ,, ret

Bedel L, Roger A C, Estournes C, Kiennemann A. Catal To-day, 2003, 85: 207

Bedel L, Roger A C, Rehspringer J L , Zimmermann Y, Kien-nemann A. J Catal, 2005, 235: 279 _ ri

Tien-Thao N, Alamdari H, Zahedi-Niaki M H, Kaliaguine S. Appl Catal A, 2006, 311: 204 __ re

Huang L, Bassir M, Kaliaguine S. Appl Surf Sci, 2005, 243: 360 . ri

Khalil M S. Mater Sci Eng A, 2003, 352: 64 _ rs

Rao G V S, Rao C N R, Ferraro J R. Appl Spectrosc, 1970, 24: 436 _, ret

Salavati-Niasari M, Davar F, Mazaheri M, Shaterian M. J Magn Magn Mater, 2008, 320: 575 _, re

Salavati-Niasari M, Khansari A, Davar F, Salavati-Niasari M, Khansari A, Davar F. Inorg Chim Acta, 2009, 362: 4937 __ re
Worayingyong A, Kangvansura P, Ausadasuk S, Praserthdam P. Colloids Surf A, 2008, 315: 217 __ s

Royer S, BérubéF, Kaliaguine S. Appl Catal A, 2005, 282: 273 _ ret

Guo Q, Liu Y. Appl Catal B, 2008, 82: 19 . ri

Navarro R M, Alvarez-Galvan M C, Villoria J A, Gonzalez- Jiménez | D, Rosa F, Fierro J L G. Appl Catal B, 2007, 73: 247 __ rd
Natile M M, Ugel E, Maccato C, Glisenti A. Appl Catal A, 2007, 72: 351 __ ret

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 __ rs
Barbero B P, de Gamboa J A, Cadus L E. Appl Catal B, 2006, 65: 21 s

Wang Y G, Ren J W, Wang Y Q, Zhang F Y, Liu X H, Guo Y, Lu G Z. J Phys Chem C, 2008, 112: 15293 __ ret

Taguchi H, Kido H, Tabata K. Phys B, 2004, 344: 271 __ ret

Llorca J, Dalmon J A, de la Piscin P, Homs N. Appl Catal A, 2003, 243: 261 _,_ r

Llorca J, Homs N, de la Piscina P R. J Catal, 2004, 227: 556 |, ret

Kwak B S, Kim J, Kang M. Int J Hydrogen Energy, 2010, 35: 11829 __ ri

Casanovas A, Roig M, de Leitenburg C, Trovarelli A, Llorca J. Int J Hydrogen Energy, 2010, 35: 7690 __ret

Karim A M, Su Y, Sun J, Yang C, Strohm J J, King D L, Wang Y. Appl Catal A, 2010, 96: 441 ___ret

Valderrama G, Kiennemann A, Goldwasser M R. Catal Today, 2008, 133: 142 i

Hyman M P, Vohs J M. Surf Sci, 2011, 605: 383 _,, r

5t TRAGAE, PG SR 30 3% 1 Kb B 22 W AR 22 % B 20 v B R (R)-2-50-1- (B3-S A IE) LB [3]. fiEfbaEdk, 2012,33(4): 681-687
INEEAS, AR, FL0E, MO, XMPRE, XK. = ZBE AR N Ru-Zn #4501 28 5% 98 2061 58 % [3]. #1650, 2012,33(4): 610-620



