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Table 1 Adsorption energy for the perpendicular adsorption of compounds on NiMoS catalyst at different Ni—S distance

DBT 4H—DBT 6H—DBT HY—DBT

D/nm AFE/ (kecal/mol) D/nm AE/ (keal/mol) D/nm AE/(kecal/mol) D/nm AE/ (kecal/mol)

1,922 36. 306 1.842 48, 4477 1. 863 32,602 1.820 36.110

2.033 17. 014 1. 959 23.613 1. 983 11.773 1.887 19.122

2.132 6.790 2,062 10. 018 2.092 0.535 2,035 —1. 247
2. 289 —1.045 2.229 —0.9778 2.190 —5.641 2.132 —9.800
2.345 —9.808 2.350 —18.877 2.323 —24.515 2.293 —29. 638
2.751 —6.438 2.495 —9.730 2.517 —12. 808 2.505 —15.576
3.257 —4.170 2.991 —6.182 2.992 —7.535 2.996 —9.947
3. 500 —3.738 3.494 —3.874 3. 496 —4.492 3. 496 —5.354
4. 000 —2.303 4,000 —2.312 4,000 —2.607 4,000 —2.875
4,500 —1.290 4,500 —1.288 4,500 —1.439 4,500 —1.489
5. 000 —0.561 5. 000 —0.574 5. 000 —0. 663 5. 000 —0.644
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Table 2 Adsorption energy for the flat adsorption of compounds on NiMoS catalyst at different Ni—S distance

DBT 4H—DBT 6H—DBT HY—DBT

D/nm AFE/ (kecal/mol) D/nm AE/ (keal/mol) D/nm AE/(kecal/mol) D/nm AE/ (kecal/mol)

3. 164 17. 741 2.792 48. 003 3. 601 36. 218 3.741 27.943
3. 260 8.019 2.960 18. 379 3.756 24,523 3.820 17.987
3.335 3. 495 3.116 6. 550 3. 800 8.728 4. 160 8.181

3. 475 —3.510 3.308 —2.285 3.922 0.318 4,691 —1.949
3.651 —11.087 3. 364 —5.245 3.970 —2.717 4. 780 —6. 447
4,010 —8. 867 3.830 —10.084 4,045 —8.891 5.014 —7.667
4,503 —5.260 4,500 —7.023 4,500 —6.416 5. 500 —3. 660
5. 000 —2.659 5.000 —4.194 5. 000 —4,349 6. 000 —2.062
6. 000 —0.758 6. 000 —1.289 6. 000 —1.476 6. 500 —0.969
7.000 —0.002 7.000 —0. 009 7.000 —0.011 7.000 —0.396
8. 000 —0.001 8.000 —0.001 8. 000 —0.004 8.000 —0.103
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Fig.4 The perpendicular configuration of each sulfur compounds on NiMoS catalyst
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Adsorption of dibenzothiophene hydrodesulfurization process
over NiMoS Catalyst

SUN Wei ,WANG Peng ,YANG Li,FANG Yuan
(Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology,
Wuhan 470074, China)

Abstract: Dibenzothiophene (DBT)is a difficult removal sulfur compound in the petroleum, whose
hydrodesulfurization (HDS) process studies have great significance. The surface adsorption of DBT and its
hydrogenation sulfur compounds were studied on NiMoS catalyst surface during hydrodesulfurization ( HDS)
process. The surface adsorbed energies of Dibenzothiophene (DBT), tetrahydrodibenzothiophene (4H—
DBT), hexahydro-dibenzothiophene (6H—DBT ), and completely hydrogenated dibenzothiophene
(HY—DBT) were computed based on density functional theory in quantum chemistry. Two different
adsorbed configurations as perpendicular and flat adsorptions, were studied. The results show that it is
an exothermic process for the adsorption process of DBT and its hydrogenation sulfur compounds on
NiMoS catalyst surface. The stable configurations are obtained when DBT, 4H—DBT, 6 H—DBT and
HY—DBT are perpendicular absorbted on the surface of catalyst, at same time their adsorption energies
are grown up by increasing of the hydrgen atoms; the opposite results are got when they are flat
absorbted on the surface of catalyst. And then there are both perpendicular and flat adsorptions for
DBT on the surface of NiMoS catalyst, but the others sulfur compounds such as 4H—DBT, 6 H—DBT
and HY—DBT are easier perpendicular adsorbed on NiMoS catalyst surface. Meanwhile the adsorption
energies on the surface of NiMoS catalyst are lower than the the surface of MoS; catalyst.
Key words: dibenzothiophene; hydrodesulfurization; density functional theory; quantum chemisty
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Refining process of bisphosphonates

TAO Ling-feng
(Wuhan University School of Medicine, Wuhan University, Wuhan 430071 ,China)

Abstract; To avoid the genotoxic risk and solvent compounds of bisphosphonates drug refined by
alcohol solvent, non alcohol solvent refining process of bisphosphonates was studied. libandronate and
pamidronate were refined by non alcohol solvent (acetone and methyl ketone), the content of Phosphite
and residual solvent were detected by titration and gas chromatography. The results show that the
refining effect is obvious by acetone and methyl isobutyl ketone with decreasing content of Phosphite
and residual solvents is less than 5000 mg/kg. Acetone and methyl isobutyl ketone have good value of
development and application as refining solvent of bisphosphonate drug.
Key words: bisphosphonates; refining; genetic toxicity; solvent compounds
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