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❖ precipitation stripping is a promising alternative to the conventional precipitation process for preparation of nanomaterials

❖ further optimization of the preparation route (e.g. concentration, additive, organic phase, metal salt) for the control of

particle characteristics (size, morphology) → catalytic properties, sensors, electrodes

❖ integration in continuous SX processes and scale-up

Selective hydrometallurgical extraction 

through alkaline oxidative leaching

SYNTHESIS of METAL VANADATES by SOLVENT EXTRACTION
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To develop new processes for recovering strategic and critical metals from slags

Integrated recovery approach including 

adsorption and solvent extraction
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Possible decrease of

EU import dependence

Cr: 10% (45% → 35%)
V: 5% (100% → 95%)

Conventional SX process with low selectivity
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Extractability of various metals as a function of phase volume ratio for extraction from PLS as provided by
FEhS. Institut für Baustoff Forschung e.V. . Extractant = 10 vol% Aliquat 336 + 5 vol% n-octanol in kerosene, pH
= 13.5, t = 10 min, Vaq. :Vorg. = 1:10 – 10:1.

alkaline oxidative leaching
1-3 g/L Cr(VI), 1-10 mg/L V(V), 
0.1-2 g/L Al, Ca, Si, W, Mo, Mn, 

pH 12-14

Composition of real leachates

Organic phase in SX process

in kerosene

Exp. Method Cu(II) PVP NaCl

S1 Precipitation stripping 0.05 M - 4 M

S2 Precipitation stripping 0.1 M - 4 M

S3 Precipitation stripping 0.05 M 20 g/L 4 M

P1 Conv. precipitation 0.05 M 20 g/L 4 M

Synthesis of materials

1) V(V) separation by sorption 

or model solution

2) Extraction with AQ336

3) Stripping with NaCl +

Cu(II) salt + PVP

XRD for sample S2 FESEM images of the prepared materials
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(1) Cu3V2O7(OH)2×2(H2O); C2/m

(2) Cu3V2O7(OH)2×2(H2O); C2/c

red: observed

black: calculated
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 a) Cu solution with PVP

 b) 20 vol% Aliquat 336 in kerosene

 c) Cu-V stripping precipitate (S1)

 d) Cu-V stripping precipitate with PVP (S3)
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FTIR spectra

PVP acting as nucleation and crystal-growth

assistant for P1 and to a lesser extent for S3low amount of PVP on particle surface
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