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i %% The hydrodenitrogenation (HDN) of porphyrins was carried out over a series of phosphorus containing Service

NiMo/Al, O, catalysts using a fixed-bed flow reaction system. A method of quantitative analysis of the porphyrin .
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and its derivatives produced by HDN was established. In HDN of porphyrin, four types of hydrocarbons: Cg b ACASCHERF 2R K

alkanes, Cg alkenes, Cq alkanes, and C,, alkanes, and two groups of nitrogen-containing compounds: alkyl (RIS RS
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required for the HDN of porphyrins. The NiMoP3 catalyst showed the highest catalytic activity for the HDN of } RSS

porphyrins. Based on the characterization of the supports and catalysts, it is suggested that the dispersion of Mo W 2 5
is improved and the number of weak acidic sites on the NiMoP catalysts increases with the addition of ]
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Abstract: The hydrodenitrogenation (HDN) of porphyrins was carried out over a series of phosphorus containing b Yusaku KAGAWA
NiMo/Al, O, catalysts using a fixed-bed flow reaction system. A method of quantitative analysis of the porphyrin
and its derivatives produced by HDN was established. In HDN of porphyrin, four types of hydrocarbons: Cg
alkanes, Cg alkenes, Cq alkanes, and C,, alkanes, and two groups of nitrogen-containing compounds: alkyl
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substituted bipyrrolidines (alkylbipyrrolidines) and alkyl substituted tripyrrolidines (alkyltripyrrolidines) were
identified. The hydrogenolysis of porphyrins occurred rapidly at lower temperature but higher temperatures were
required for the HDN of porphyrins. The NiMoP3 catalyst showed the highest catalytic activity for the HDN of
porphyrins. Based on the characterization of the supports and catalysts, it is suggested that the dispersion of Mo
is improved and the number of weak acidic sites on the NiMoP catalysts increases with the addition of
phosphorus.

Keywords: Hydrodenitrogenation, Porphyrin, Nickel molybdenum catalyst, Phosphorus
R HIW: 2013-01-04; i H i 2013-01-22

SIHASC:
Eika W. QIAN, Satoshi ABE, Yusaku KAGAWAZ%;: .Hydrodenitrogenation of porphyrin on Ni-Mo based catalysts[J] fi{t2#4, 2013,v34(1): 152-158

Eika W. QIAN, Satoshi ABE, Yusaku KAGAWA etc .Hydrodenitrogenation of porphyrin on Ni-Mo based catalysts[J] Chinese Journal of Catalysis,
2013,V34(1): 152-158

A S

http://www.chxb.cn/CN/10.1016/S1872-2067(11)60514-7 o§; http://www.chxb.cn/CN/Y2013/V34/11/152

[1] Kabe T, Ishihara A, Qian W. Hydrodesulfurization and Hydro-denitrogenation: Chemistry and Engineering. New York: Willey, 1999 __ ret
[2] Prins R. Adv Catal, 2001, 46: 399 __ rt

[3] Iwamoto R, Grimblot J. Adv Catal, 2000, 44: 417

[4] Qian E W, Abe S, Nojima A, Gunji K, Ishihara A, Ikeda H. Prep ACS, Div Petro Chem, 2006, 51(2): 271

[5] Qian E W, Abe S, Kurahashi T, Kagawa Y, lkeda H. Prep ACS, Div Petro Chem, 2011, 56(2): 99
[6] Qian W, Shirai H, Ifuku M, Ishihara A, Kabe T. Energy Fuels, 2000, 14: 1205 _ r

[7]1 Kabe T, Qian W, Hirai Y, Li L, Ishihara A. J Catal, 2000, 190: 191 et



[8]

[e]

[10]
[11]
[12]
[13]
[14]
[15]

[16]

[1]

Qian W, Kawano T, Funato A, Ishihara A, Kabe T. Phys Chem Chem Phys, 2001, 3: 261 _ re
WangA J, WangyY, KabeT, ChenY Y, Ishihara A, QianW. J Catal, 2001, 199: 19 __ s
WangD H, Qian W, IshiharaA, KabeT. J Catal, 2001, 203: 322 s

Qian W, Yamada S, Ishihara A, Ichinoseki M, KabeT. Sekkiyu-Gakkashi, 2001, 44(4): 225
Qian W, Ishihara A, Aoyama Y, Kabe T. Appl Catal A, 2000, 196: 103 _ ret

Qian W, Ishihara A, Ogawa S, Kabe T. J Phys Chem, 1994, 98: 907 __ ri
Kabe T, Qian W, Ogawa S, Ishihara A. J Catal, 1993, 143: 239 i
Lewis J M, Kydd R A. J Catal, 1991, 132: 465 e

Daage M, Chianelli R R. J Catal, 1994, 149: 414 __ ret

Paolo ZUCCA, Antonio RESCIGNO, Enrico SANJUST.Ligninolytic Peroxidase-Like Activity of a Synthetic Metalloporphine Immobilized onto
Mercapto-Grafted Crosslinked PVA Inspired by the Active Site of Cytochrome P450[J]. k244, 2011,32(11): 1663-1666

Copyright 2010 by fi#fk2#3%



