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1. Introduction
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2. Experimental

2.1. Catalysts preparation and characterization

2.2. Catalytic activity test

3. Results and discussion

3.1. Characterization results

Table 1
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3.2. Identification of the porphyrin and its derivatives from HDN
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3.3. HDN of porphyrin

0
5

10
15
20
25
30
35

R
ea

ct
io

n 
ra

te
 (m

ol
/h

*1
06 )  300 oC

 320 oC
 340 oC
 360 oC

Alkylbipyrrolidines

0.000 0.005 0.010 0.015 0.020 0.025 0.030
0

1

2

3

4

5

6
 300 oC
 320 oC
 340 oC
 360 oC

R
ea

ct
io

n 
ra

te
 (m

ol
/h

*1
06 )

1/SV (h)

Alkyltripyrrolidines

Fig. 6.

Fig. .

280 300 320 340 360
0

10

20

30

40

50

60

70

R
ea

ct
io

n 
ra

te
 (m

ol
/h

*1
06 )

Temperature (oC)

 Alkylbipyrrolidines
 Alkyltripyrrolidines
 C9

 C8-1
 C8-2
 C10

Fig. 5.



EikaW. QIAN et al. / Chinese Journal of Catalysis 34 (2013) 152–158

0.010 0.015 0.020 0.025
0

10

20

30

40

50

60

70

R
ea

ct
io

n 
ra

te
 (m

ol
/h

*1
06 )

 360 oC
 340 oC
 320 oC
 300 oC

C8-1

0.010 0.015 0.020 0.025

 360 oC
 340 oC
 320 oC
 300 oC

C8-2

0.010 0.015 0.020 0.025

 360 oC
 340 oC
 320 oC
 300 oC

C9

0.010 0.015 0.020 0.025
1/SV (h)1/SV (h)1/SV (h)

 360 oC
 340 oC
 320 oC
 300 oC

C10

1/SV (h)

Fig. 7.

Scheme 1.



EikaW. QIAN et al. / Chinese Journal of Catalysis 34 (2013) 152–158

3.4. Effects of the addition of phosphorus on the NiMo catalysts
in the HDN of the porphyrin

4. Conclusions
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