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Fig.1 A principle process flow chart of vanadium recovery from
the leaching solution of stone coal roasted with NaCI**!
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Table 1 Chemical composition of the feed solution

Component cr V.05 SO SiO, P Ca?*

Content (g/L) 14.04 6.00 1.17 0.102 0425 0.0072
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Fig.2 Schematic diagram of experimental unit for nanofiltration
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Fig.4 Relation between operation pressure and permeate flux
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Fig.5 Influence of pH value on vanadium rejection rate
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Table 2 The results of vanadium concentrated from feed
liquid by nanofiltration (p=12.5 kg/cm?)

Permeate V,05 concentration 2 o
V205 (@) _Cl (glh) @) HLmO) e Oe)
0.49 14.12 6.19 84.53 91.96
0.81 14.54 14.26 80.42 92.08
1.35 14.87 20.25 75.63 92.17
1.85 15.16 27.40 61.48 92.23
2.22 15.42 35.80 50.71 92.97
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Fig.6 Concentration relation between NH,Cl and V,05
in the mother liquid
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Table 3 Chemical composition of V,0s product

Component V,05 Si Fe As P

Content (%) 98.6 0.1 0.003 <0.001 <0.01

Component Na Mo Sn Pb Na

Content (%) <0.01 <0.001 0.003 <0.001 <0.01
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Recovery of Vanadium by Nanofiltration from the Leaching Solution of
Stone Coal Roasted with Sodium Chloride

WANG Xue-wen, LIUWan-li, ZHANG Gui-ging, WANG Ming-yu, HU Jian

(School of Metallurgical Science and Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: The leaching solution of stone coal roasted with sodium chloride was used to study the effects of pH value, operation pressure
and vanadium concentration on vanadium recovery with nanofiltration, and the behavior of CI” in nanofiltration process was also
examined. The results show that for the nanofiltration, under the optimal condition of operation pressure at 10.0~12.5 kg/cm? and pH
value at 5.16~6.15, the concentration of vanadium measured as V,0Os in the solution can be concentrated to above 35 g/L. The rejection
rate of vanadium increases with pH from 3.16 to 6.15, and the peak rate of 92% is reached at pH 6.15. NH,VO3 was precipitated in the
rejected solution by adding NH,4CI in the stoichiometric proportion of 2.2. The product V,0s with purity 98.6% was obtained by thermal
decomposition of the precipitated NH,VO3 at 500 °C for 1 h.

Key words: vanadium; stone coal; sodium chloride; roasting; nanofiltration



