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Abstract—Using a pilot scale mixer-settler, a solvent extraction study was carried out on the extraction
of tantalum and niobium with TBP(tributyl phosphate) as a solvent from the HF-H,SO,-H,O system. The
concentration of sulfuric acid in the feed solution was found to affect not only extraction yield of tantalum
and niobium but also extracion behavior of the impurities. The experimental conditions were established
to achieve a yield higher than 99% for the extraction of tantalum and niobium. To remove the impurities
from the organic solution, scrubbing experiments were performed; the scrubbing was found effective under
the conditions that the concentration of sulfuric acid is 9N and the ratio of the volumetric flow rate of
the organic feed to that of the aqueous feed into the mixer-settler is 5. In the stripping of niobium from
the organic solution, the phase separation was much easier with 1 N H,SO; solution as a stripping medium
than with water. Finally, tantalum and niobium having a purity of 99.9%, respectively, were obtained using
the pilot scale mixer-settler.
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Table 1. Specification of the mixer-settler

Material Body Polypropylene
Agitator Stainless steel coated with teflon
Capacity Mixer 250 m/
Settler 1500 m/
Agitator Type Modified turbine blade
RPM 500-800
Power 1/16 hp
Pump  Masterflex type connected to Viton tube
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Fig. 1. Flow diagram for extraction and separation of tan-

talum and niobium(O: organic phase, A: aqueous
phase).
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Table 2. Chemical analysis of the feed solution te the mixer-settler

Component Ta Nb Fe Mn

Ti Si Al Mg Ca Sn

Concentration(g/l)  70.6 35.6 2.22 0.56

241 1.17 0.01 1.03 0.21 1.17
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Fig. 2. Effect of the concentration of sulfuric acid on the
extraction yield for coextraction.
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Table 3. Experimental condition of Ta, Nb coextraction
in the mixer-settler

Organic feed TBP(80%) + kerosene(20%)
Aqueous feed 16 N HF, 6 N H,S0,

O/A ratio 1

No. of stages
Feed flow rate

3(counter current)
10 m//min
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Table 4. Comparison of chemical compeosition of the pre-
cipitates from the non-scrubbed organic solution
to that from the scrubbed

(unit : ppm)
Component Precipitates from  Precipitates from
the non-scrubbed the scrubbed

Ta(%) 39.7 413
Nb(%) 209 20.6
Al 83 95
Fe 145 60
Ca 5 8
Mg 4 3
Mn 336 10
K <5 <5
Ni <5 <5
Ti 30 10
Sn 10 10
Si 50 40

Table 5. Experimental condition for scrubbing the organic
solution

Scrubbing solution 9N H,SO,
O/A ratio 5

Number of stages 4(counter current)

Feed flow rate 20 m//min
(Organic phase)
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Fig. 3. Effect of the concentration of sulfuric acid on the
scrubbing yield for removal of impurities.
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Fig. 4. Effect of the organic/aqueous flow ratio on the
scrubbing yield for removal of impurities.

Table 6. Experimental condition for Nb stripping
Stripping solution 1N H.SO,

O/A ratio 1

Number of stages 3(counter current)
Feed flow rate 10 m//min
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Table 7. Analytical results of Nb stripping
(unit: ppm)

Precipitates from Precipitates from

Component the organic phase the stripping

after stripping solution
Ta(%) 65.29 13.05
Nb(%) 0.01 2846
Al 40 40
Fe 90 20
Ca <5 10
Mg <5 <5
Mn 20 20
K <5 <5
Na <5 <5
Ti <10 <10
Sn 10 10
Si 54 56
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