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Recovery of Mo by liquid-liquid extraction from synthetic leaching
solution of spent Inconel 713C super alloy and preparation of Mo
compounds

Jong-Gwan Ahn’, Da-young Kim, Yong-Hyeon In
Department of Renewable Energy Resources, Jungwon University
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Absract Inconel 713C which of a commercial Ni super alloy have the composition of 70 % Ni, 12 % Cr, 6 % Al
and 4 % Mo. Mo is very expensive and have some economic value to recover in the alloy. In this study, liquid-liquid
exraction(solvent extraction and stripping) has been performed to separate Mo from the synthetic leaching solution
of spent Inconel 713C alloy and prepare to Mo powder by dying, evaporation and heat treatment. The experiments
were conducted by using synthetic leaching solution which was prepared NaMoO42H>O by dissolved in distilled
water. Alamine336 and Cyanex272 dissolved in kerosene were used as extractants. The extraction percentage of Mo
by Alamine336 is 99 % in the condition of the range of pH 1 to 4 and 1 % of concentration of Alamine336. The
stripping solutions are used by HCI, H.SO4 and HNO; solutions and the concentrations were controlled by distilled
water. The concentrations of HCl, H,SO4 and HNO; as stripping solutions are increased, the stripping percentages
of Mo are increased and the stripping percentage of Mo by HNOs is higher than other stripping solutions. After
liquid-liquid extraction and heat treatment, MoOs powder which of the purity of 97.5 % was prepared.
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Table 1. Compositions and price of elements in

Inconel 713C [1]

Compositions
(wt. %)

price

Elements (US $iton)

Ni 75% 9,710

Cr 11~14% 4,144

Al 5~6% 1,916

4% 15,250
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Fig. 1. Photograph of ship turbocharger’s turbine

wheels and rotors.
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Fig. 2. Diagram of Mo metal imports by imported
major countries in 2016.
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Table 2. Chemicals used in experiment

Chemical Molecular
Trade Name Weight
Formula
(mass)
Sodium molybdate
dihydrate Na;MoO42H,0 241.95 g/mol
Nickel chloride NiCl,-6H,O 237.7 g/mol
Alamine336 CyHsIN 353.171 g/mol
Cyanex272 Ci6H350.P 322.43 g/mol
Sulfuric acid H,SO4 98.056 g/mol
Sodium hydroxide NaOH 40 g/mol
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Fig. 3. The flow chart of solvent extraction and
stripping for the recovery of Mo from
leaching solution of spent Inconel 713C.
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Table 3. Purity analysis of Mo compounds by ICP Journal of the Korea Academia-Industrial cooperation
Society, vol. 14, No. 11 pp. 6015-6022, 2013.
Analysis of ICP : Percentage of Mo in Mo DOI: https://doi.org/10.5762/kais.2013.14.11.6015
sample compound (wt. %) [7] Jong-gwan Ahn, Hee-Kyeoung Jung, Jae-Young Jang

and Min-Seuk Kim, “ Solvent Extraction Separation of
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MoO; 97.5 % Spent Super Alloy by Alamine 304-17, J. of Korean Inst.
of Resources Recycling, vol. 24, No. 5, 56-62, 2015.
DOLI: https://doi.org/10.7844/kirr.2015.24.5.56

Mo 63 %

[8] Wonguen L., Bumrae C., “Eco-frendly hydrometallurgy
process for the recovery of Mo from spent petroleum
3. 42 catalyst”. KR. Patent No. 101727891B1. 2017.
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