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Behavior of interfacial crud produced in extraction separation of
vanadium and chromium
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Abstract: The effects of initial pH, extractant concentration, extractant, diluent and equilibrium time on the formation
behavior of the interfacial crud produced in extraction separation of V and Cr by primary amine was investigated. Both
scanning electron microscopy with X-ray energy spectrum and X-ray diffractometry were used to characterize the solids
in crud and elucidate the formation mechanism of crud. The initial pH value of 4—6, 15% (volume fraction) LK-N21,
n-hexane as diluent and extraction time of 5 min are optimal conditions, which can eliminate the crud as much as possible.
Moreover, no crud appears after filtering feed solution twice by 0.22 um fiber membrane. The insoluble particles in feed
solution, such as SiO,, form a surface film by providing sterichindrance to drop-drop coalescence and stabilize the
interfacial emulsion, which attribute to the crystallization of sodium sulfate. The crystal from insoluble particles increases
the stabilization of emulsion again, and then the interfacial crud forms.
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Table 1 Chemical components of feed solution

Element Concentf?tion Element Concentf?tion
(gL™) fgL™)
Na 3542 Ti 0.02
Al 0.04 \Y% 12.04
SiOZ 0.05 Cr 6.48
No¥en 27.40" Fe 0.01
cr 1719 Mo 0.05
Ca 0.01 Hf 0.03

1) Anions were determined by ion chromatography. Others

were measured by [CP-OES.
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Fig.1 Effect of pH value of initial aqueous on production rate

of interfacial crud and extraction rate of V and Cr
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Fig.2 Effect of extractant concentration on production rate of

interfacial crud and extraction rate of V and Cr
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Table 2 Effect of cycle number of organic phase on
extraction process
Cycle number Yonsd %
N1923 Mixed extractant LK-N21

1 0.13 0.11 0

2 1.55 0.95 0.1

3 1.85 1.25 0.25

4 2.05 1.32 0.4

5 2.15 1.35 0.6
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Table 3  Effect of diluents on extraction process
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Fig.3 Effect of extraction time on extraction process
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Extraction rate of V/%

Extraction rate of Cr/% Separation coefficient

Diluent  Equilibrium pH Production rate of crud/%
TBP 7.90 -
n-octanol 8.11 0.10
n-hexane 7.33 0
Toluene 7.37 0.10

Kerosene 7.41 0.08

94.06 0.35 4 451.00
91.82 12.41 79.26

93.91 3.03 493.50
94.29 10.44 141.60
95.12 8.31 215.10
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Table 4  Effect of feed solution on extraction process

Pretreatment of feed solution Y erud/ %o
Without pretreatment 0.13
Filtration once on double-filter paper 0.12
Filtration thrice on double-filter paper 0.12
Filtration once by cellulose membrane 0.04
Filtration twice by cellulose membrane 0

£S5 4 AR

Table 5 Components of micro-areas in Fig.4

Mass fraction/%
Element
1 2 3
(0] 65.34 66.10 58.76
Si 30.72 24.01 31.95
Al 3.94 5.78
\% 9.89 3.51
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