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Abstract

A simple solvent extraction method was developed to extract copper (II) from sulfate solution. The
extraction of copper (II) with furfuryl thioalcohol was investigated. The effect of variables such as
aqueous phase pH, furfuryl thioalcohol concentration, temperature, stripping reagents, and diluents
was investigated. The extraction data revealed that using 15% (v/v) furfuryl thioalcohol with aqueous
solution containing 0.5 mol L' Na,SOy, equilibrium pH 5.5, and phase ratio organic phase: aqueous
phase (O:A) of 1:1 resulted in 98.20 percent extraction of copper (II) without nickel coextraction (II).
Extraction isotherm results show that the extraction procedure is endothermic, with AH = 28.542 kJ
mol ™ and AS = 41.740 J K'mol™. Using 2.0 M H,SOy, copper loaded in organic phase was stripped at a

rate greater than 99 percent.

1of 11 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

References

H. Cui, C. Anderson: Metals, 10 (2020) 462.

Crossreff

M. Kasaie, H. Bahmanyar, M.A. Moosavian: Journal of Environmental Chemical Engineering, 5 (2017)
3044-3050.

Crossreff

L.R. Limos, L.J.B. Santosh, G.D. Rodrigues, M.C.H. Silva: Journal of Hazardous Material, 237-238 (2012)
209-214.

Crossreff

A. Fornalczyk: Journal of Achievements in Materials and Manufacturing Engineering, 55 (2012)
864-869.

B.K. Reck, T.E. Graedel: Science, 337 (2012) 690-695.

Crossreff

C. Powell, P. Webster: Copper Alloys for Marine Environments, Copper Development Association,
CDA publications No. 206, Second revision, Hemel Hempstead, HP2 7TE, U.K. (2012) pp 1-29.

P.M. Kugeria, I. Mwangi, J. Wachira, P. Njoroge: Journal of Sustainable Mining, 17 (2018) 202-208.

Crossreff

M.A. Malik, M.A. Hashim, F. Nabi: Journal of Dispersion Science and Technology, 33 (2012) 346-356.

Crossreff

M.L.F. Gameiro, M.R.C. Ismael, M.T.A. Reis, S.M.C. Santos, J.M.R. Carvalho: Solvent Extraction Ion
Exchange, 28 (2010) 85-108.

Crossreff

N.B. Devi, B. Nayak: The Journal of The South African Institute of Mining and Metallurgy, 114 (2014)

2 of 11 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

937-943.

S. Almi, R. Benakcha, D. Barket: Synthesis and Reactivity in Inorganic, Metal-Organic and Nano-Metal
Chemistry, 46 (2016) 274-279.

Crossreff

B. Dong, J. hui Wu, J. Wu, X. peng Zhang, J. jun Zhai: Metallurgical Research and Technology, Article
No. 309, 116 (2019) 3.

Crossreff

M.M.J. Correa, F.P.C. Silvas, P. Aliprandini, V.T. de Moraes, D. Dreisinger D.C.R. Espinosa: Brazilian
Journal of Chemical Engineering, 35 (2018) 919-930.

Crossreff

T. Smolinsk, D. Wawszczak, A. Deptula, W. Lada, T. Olczak, M. Rogowski, M. Pyszynska, A.G.
Chmielewski: Journal of Radioanalytical and Nuclear Chemistry, 314 (2017) 69-75.

Crossreff

J. Castillo, T. Coll, A. Fortuny, P.N. Donoso, R. Sepulveda, A.M. Sastre: Hydrometallurgy, 141 (2014)
89-96.

Crossreff

N. Devi: Transaction of Nonferrous Metals Society of China, 26 (2016) 874-881.

Crossreff

C.H.C. Janssen, N.A.M. Ruvalcaba, M. Aguilar-Martinez, M.N. Kobrak: Separation and Purification
Technology, 168 (2016) 275-283.

Crossreff

N.J. Parmar, H.A. Barad, B.R. Pansuriya, R.A. Patel: Journal of Coordination Chemistry, 64 (2011)
688-698.

Crossreff

3ofll 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

A. Guerdouh, D. Barket: Journal of Dispersion Science and Technology, 38 (2017) 930-934.

Crossreff

Y. Luo, H. Hu, Y. Wang, F. Hu, S. Zhu, S. Zhang, Y. Zhang, S. Li, J. Wang: Journal of Dispersion Science
and Technology, 40 (2019) 819-827.

Crossreff

S. Feizollahi A. Azizi: Journal of Mining and Environment, 9 (2018) 905-916.

A. Azizi, R.A. Nozhati, M. Sillanpa: Journal of Sustainable Metallurgy, 6 (2020) 250-258.

Crossreff

P.P. Sun, T.Y. Kim, H. Seo, S.Y. Cho: Metals, 11 (2021) 1300.

Crossreff

S. Wang, J. Li, H. Narita, M. Tanaka: Minerals engineering, 172 (2021) 107132.

Crossreff

U.B. Shep, M.R. Bagal, B.R. Arbad: Journal of Material and Environmental Sciences, 8 (2017) 2894-2902.

U. Shep, R. Pawar, B. Arbad: Journal of Metal, Material and Minerals, 3 (2021) 111-117.

Z.Ren, W. Zhang, H. Meng, Y. Lui, Y. Pai: Journal of Chemical & Engineering Data, 52 (2007) 438-441.

Crossreff

L. Pan, F. Wang, X. Bao: Separation Science and Technology, 48 (2013) 2007-2012.

Crossreff

Y. Huang, Y. Tong, C. Wang, K. Tang, Y. Yang: RSC Advances, 5 (2015) 66376-66383.

Crossreff

M.R. Gandhi, M. Yamada, R. Sato, Y. Kondo, F. Hamada: Industrial & Chemical Engineering Research,
53 (2014) 2559-2565.

4 of 11 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

Crossreff
W. Shi, Y. Hu, Q. Li, T. Lan, X. Zhang, J. Cao: Hydrometallurgy, 204 (2021) 105716.
Crossreff

U.B. Barache, A.B. Sheikh, T.N. Lokhande, G. Kamble, M. Anuse, S. Gaikwad: Spectrochimica Acta part
A: Molecular and Biomolecular Spectroscopy, 189 (2018) 443-453.

Crossreff

G. Zhang, L. Zhang, Q. Wang, H. Wei, J. Guo, Y. Yang: New journal of Chemistry, 45 (2021) 19467-19475.
Crossreff

N. Morohashi, F. Nanrumi, N. Iki, T. Hattori, S. Miyano: Chemical Reviews, 106 (2006) 5291-5316.
Crossreff

H. Akdas, L. Bringel, E. Graf, M.W. Hosseini, G. Mislin, J. Pansanel, A.D. Cian, J. Fischer: Tetrahedron
Letter, 39 (1998) 2311-2314.

Crossreff
X. Hu, C. Li, X. Song, D. Zhang, Y. Li: Inorganic Chemistry Communications, 14 (2011) 1632-1635.
Crossreff

M.E. Ibrahim, T.A. Lasheen, H.B. Hassib, A.S. Helal: Journal of Dispersion Science and Technology, 35
(2014) 599-606.

Crossreff

AM. Wilson, PJ. Bailey, P.A. Tasker, J.R. Turkington, R.A. Grant, J.B. Love: Chem Soc Rev, 43 (2014)
123-134.

Crossreff
T.G. Row, R. Partharathy: Journal of the American Chemical Society, 103 (1981) 477-479.

Crossreff

50f11 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

K. Gholivand, S.K. Tizhoush, A. Kozakiewicz, K. Eskandari, K. Farshadfar: Cryst Eng Comm, 21 (2019)
2675-2690.

Crossreff

F.A. Cotton G. Wilkinson: Advanced Inorganic Chemistry, 4th ed. Wiley: New York, NY, USA, 79 (1980)
798-821.

J.R. Turkington; PJ. Bailey, J.B. Love, A. Matthew Wilson, P.A. Tasker: Chemical Communications, 49
(2013) 1891-1899.

Crossreff

Y.A. ElI-Nadi: Journal of Rare Earths, 28 (2010) 215-220.
Crossreff

M., Reuter A. van Schaik: JOM, 60 (2008) 39-46.
Crossreff

T.G. Gutowski: Thermodynamics and the Destruction of Resources, B.R. Bakshi, T.G. Gutowski,
Sekulic, D. Ed(s). Cambridge University Press, Cambridge, New York, NY, USA, (2011) pp. 113-132.

HTML/PDF

How to Cite

Shep, Umrao Bhagwan, Jivan M Kondre, Pratap A Shep, Balasaheb Arbad, and Virbhadra Kalalawe. 2022. “Endothermic Solvent Extraction of
Copper (IT) With Furfuryl Thioalcohol from Sulfate Medium”. Metallurgical and Materials Engineering 28 (2):403-17. https: //
doi.org/10.30544,/758.

More Citation Formats v

Issue

Vol. 28 No. 2 (2022)

Section

Hydrometallurgical operations and processes

6of 11 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

7 of 11

License

Copyright (c) 2022 Umrao Bhagwan Shep, Jivan M Kondre, Pratap A Shep, Balasaheb Arbad, Virbhadra Kalalawe

This work is licensed under a Creative Commons Attribution 4.0 International License.

Authors who publish with this journal agree to the following terms:

e Authors retain copyright and grant the journal right of first publication with the work simultaneously
licensed under a Creative Commons Attribution License that allows others to share the work with an

acknowledgment of the work's authorship and initial publication in this journal.

* Authors are able to enter into separate, additional contractual arrangements for the non-exclusive
distribution of the journal's published version of the work (e.g., post it to an institutional repository or
publish it in a book), with an acknowledgment of its initial publication in this journal.

 Authors are permitted and encouraged to post their published articles online (e.g., in institutional
repositories or on their website, social networks like ResearchGate or Academia), as it can lead to

productive exchanges, as well as earlier and greater citation of published work (See The Effect of Open
Access).

Except where otherwise noted, the content on this site is licensed under a Creative Commons Attribution 4.0

International License.

Make a Submission

Support us...

18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ...

gof 11

Information

For Readers
For Authors

For Librarians

https://metall-mater-eng.com/index.php/home/article/view/758

18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

'\.-
Y W

METALLURGICAL
AND
MATERIALS ENGINEERING

PRINT ISSN 2217-8961
ONLINE ISSN 2812-9105

Indexed in SCOPUS, WEB OF SCIENCE AND
MANY MORE...

IF: 0.9

9 of 11

18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

Metallurgical and Materials Engineering (print ISSN 2217-8961, online ISSN 2812-9105) is a peer-
reviewed open access scientific journal, which publishes contributions on fundamental and

engineering aspects in the area of metallurgy and materials. READ MORE...

From November 2022, the new publisher of the journal is The Netherlands Press.

NE

Metallurgical and Materials
Engineering

Mechanical
Engineering

best quartile

SR 2022
2 4

powered by sCimagajr.com

DIRECTORY OF
OPEN ACCESS
JOURNALS

In 2016 year, the journal Metallurgical and Materials Engineering has been added to the Directory of

Open Access Journals (DOAJ), a community-curated online directory that indexes and provides

access to high-quality, open-access, peer-reviewed journals.

: THOMSON REUTERS

In 2023 the journal has been included in the Journal Citation Report 2022 (Web of Science), with IF:
0.9, ranking 79 out of 90 in the Metallurgy & Metallurgical Engineering category. Since the 2017 year,
the journal Metallurgical and Materials Engineering has been included in the EMERGING SOURCES
CITATION INDEX (journal list) - Thomson Reuters. Considering high ethical standards, we will try to

maintain and improve the quality of our journal.

10 0f 11 18-06-2024, 13:04



Endothermic solvent extraction of copper (II) with furfuryl thioalcohol ... https://metall-mater-eng.com/index.php/home/article/view/758

Scopus’

Engineering is indexed in SCOPUS, Elsevier's largest abstract and citation database of peer-reviewed

In the 2019 year, the journal Metallurgical and Materials

literature.

MunucrapcTso
MPOCBETE, HAYKE
H TEXHOJIOLIKOI pa3Boja

According to the categorization of Serbian scientific
journals in the field of materials and chemical technologies from the 2014 year, the journal

Metallurgical and Materials Engineering is in the M24 category.

ISSN (Online) 2812-9105
ISSN (Print) 2217-8961

Platform &
workflow by

OJS/ PKP

11 of 11 18-06-2024, 13:04



