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Extraction of tungsten from simulated autoclave-soda leaching
liquor of tungsten ore with quaternary ammonium salt of
bicarbonate and carbonate
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Abstract: The present technology of extracting tungsten from alkaline solution using quaternary ammonium salt as
extractant has problem of disequilibrium of alkali and water because the sodium hydroxide is consumed and regenerated
liquid is produced in the regeneration procedure. Aiming at this problem, the direct extraction of tungsten from simulated
autoclave-soda leaching liquor was researched in order to shorten the flowsheet and cancel the regeneration process by
using mixed quaternary ammonium salt of bicarbonate and carbonate as extractant. The effect of various factors, such as
temperature, phase ratio, contact time and Na,CO; concentration in leaching solution on the extraction of tungsten and
the behaviors of impurities in the extraction were investigated. The saturated loading capacity (for WO;) of organic was
measured and the extraction isotherm was plotted. On this basis, the simulated counter current extraction was carried out.
The results show that the mixed quaternary ammonium salt of bicarbonate and carbonate can selectively extract tungsten
effectively from the autoclave-soda leaching liquor of tungsten ore. The regeneration procedure can be cancelled in the
new process although both the extraction rate of WO; and removing rates of P and As are a little lower than those in the
process using quaternary ammonium salt of carbonate as extractant. For that, the balance of soda and water in the whole
extraction process is realized. The extraction rate of WO; is 95.64% and the removing rates of P and As are higher than
90% in the 9-stage simulated countercurrent extraction.
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Table 1 Content of main components in feed solution
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Fig. 1 Relationship between extraction rate of WO; and phase
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ratio (O/A) under different extraction conditions
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Fig. 2 Relationship between extraction rate of WO; and

contact time with mixed quaternary ammonium salt as

extractant
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Table 2 Behavior of impurities P and As in extraction process
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Distribution ratio, D Separation factor, Bwo,m

Extractant
WO; P As P As
Cco> quaternary ammonium salt 4.175 0.090 0.121 46.31 34.51
Mixed HCO; — CO5> quaternary ammonium salt 0.880 0.095 0.168 9.31 5.23
R3 BHLER R AR 45 R
Table 3 Experimental results of simulated counter current extraction
Concentration in raffinate/(g-L ") /% <%
WO; Mo P As Na,CO; NaHCO; WO; Mo P As
4.794 0.0156 0.0498 0.0540 111.03 67.22 95.64 95.44 92.60 91.50
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Table 4 Distribution of related components in each stage of extraction tank

Concentration in aqueous phase/(g'L ")

WOj; concentration in

Stage No. . 1
Na,CO; NaHCO; WO, Mo P As organic phase/(g'L )
1 106.04 12.15 98.04 0.582 0.0489 0.0467 75.18
3 107.06 33.04 64.54 0.294 0.0496 0.0515 58.04
5 113.34 47.54 43.59 0.125 0.0545 0.0529 27.48
7 115.54 63.67 18.18 0.046 0.0548 0.0570 18.30
9 116.46 72.31 4.94 0.0162 0.0519 0.0558 5.64
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