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Fig.1 The precipitation ratio of solution-phase hydrogen reduction of different

catalysts under different conditions
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Fig.5 Temperature programmed desorption curves of Ni and Pd
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PRI LIRS A oAk 2 RN AE ] Ak s RO AR ] A
FR i AR A S

3) WM 3l 29 28 B, H, 43 F7E Ni 5 Pd 3
11 A A 24 R H RT1 s BES Pd NI 19 p $lL
B d FUE KA T 224k, T8 A R 5% 1 Pd—H
o Ni—H 8, Pd F1 Ni X &9 1 2= W B 68 43 %1 4
1.34 eV F12.04 eV ; Ni—H #EFREH T 5% B IibE
s B2 S B0 BEE R ARAE ) SR B 0 g
0.257 90 ~ 0.283 08 mmol/g HI 2.17540 ~
2.250 61 mmol/g, Wi Fff 3% fb 68 4 5l A Epp .y =
21.744 7 kJ/mol Ml E ..,y =9. 699 4 kJ/mol ,
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Research of V,O, preparation via solution-phase hydrogen reduction and its Kinetic study
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Abstract: V,0, has an important application in the preparation of vanadium nitride, ferrovanadium nitride and

ferrovanadium. The introduced solution-phase hydrogen reduction (SpHR) can directly prepare V,0; from V-rich

solution, which has the advantages of short process, eco-friendliness, and low energy consumption. Low-cost

anthraquinone and Ni powder were selected as catalysts to replace PdCl,, and the products of SpHR with
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anthraquinone was VO, (H,0), 5, which showed that V,0, could not be prepared with anthraquinone, and Ni
powder precipitated vanadium can obtain the same V,0, product as PdCl, ( precipitation ratio was 99. 87% ). The
activation energy of SpHR catalyzed by anthraquinone, Ni powder and PdCl, were calculated as 188. 83 kJ/mol,
140. 09 kJ/mol and 38. 07 kJ/mol. In the process of catalytic reduction, H, molecule was cracked on the surface of
Ni or Pd, and formed two Pd—H or Ni—H bonds with strong reducibility, and its s orbital is hybridized with the
d orbital of Pd and Ni. The chemisorption energies of Pd and Ni for H, were 1. 34 eV and 2. 04 eV, respectively.
The H, was cracked in the range of 250 ~300 °C , and low activation energy of H, desorption is 9. 699 4 kJ/mol. In
this study, Ni powder can be used to replace PdCl, to prepare V,0, with purity of 99.21% .

Key words: solution-phase hydrogen reduction; vanadium precipitation; V,0,; catalyst; kinetics; chemisorption
energy ; nickel powder
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8 ASEH MREEH OEFINL T 8 AEY HOZRELLED 19. 8%

MR PR O B B 2023 4F 8 H FEM G #F O SCY) i 29 1+, 915 2.5 7 ¢ PR B X & (AR fij #K
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