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Fig.1 Chemical valence state analysis of vanadium in ash
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Table 1 Chemical composition of ash

Component V,0s  AlLO;  Fe,03 SiO, KO CaO MgO
Content (%, @) 126 1680 6.82 67.04 459 164 185
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Fig.2 Chemical valence state analysis of vanadium in residue
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Table 2 Leaching efficiency of vanadium pentoxide
at different temperatures

Time Leaching rate (%)

(min) 30C 60 C 90 C 115°C
10 2.37 4.82
12 12.35 18.38
20 6.88 9.13
30 10.37 12.89 14.55 28.48
60 21.40 41.13
90 25.62 49.41
120 38.90 65.17
180 49.43 74.41
240 61.56 85.52
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Fig.3 1-27/3—(1-7)"" vs. time at different temperatures
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Table 3 Leaching efficiency of vanadium pentoxide

at different sulfuric acid concentrations (%)
Sulfuric acid concentration (mol/L)

Time (min)

3 4.5 6
12 10.97 11.81 18.38
30 13.31 19.38 28.48
60 16.50 23.95 41.13
90 20.23 29.20 49.41
120 33.95 39.44 65.17
180 43.44 51.01 74.41
240 48.73 72.62 85.52
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Leaching Kinetics of Vanadium Pentoxide from Ash of Stone Coal by Sulfuric Acid

XU Yao-bing, LUO Zhong-yang, WANG Qin-hui, ZHOU lJin-song, SHI Zheng-lun

(State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract: The leaching Kinetics of vanadium pentoxide from ash of stone coal by sulfuric acid was approached using the shrinking
unreacted core model for the reaction between liquid and solid. The influences of temperature and sulfuric acid concentration on the
reaction rate of vanadium pentoxide were investigated. The results show that the diffusion through the solid film was the rate limiting
step in the leaching process of vanadium pentoxide within the selected temperature range from 30 to 115 °C, and the apparent activation
energy was calculated to be 29.96 ki/mol. In the selected sulfuric acid concentration range from 3.0 to 6.0 mol/L, the rate limiting step
changed from chemical reaction to diffusion through solid film when sulfuric acid concentration was over 6 mol/L. The apparent reaction
progression was 1.199. The leaching rate was increased by enhancing the temperature. When sulfuric acid concentration was less then 6
mol/L, the leaching rate was remarkably increased by enhancing the sulfuric acid concentration. But the leaching rate was little affected
as the sulfuric acid concentration was over 6 mol/L.

Key words: ash of stone coal; leaching by sulfuric acid; vanadium pentoxide; kinetics



