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Purification of lanthanum chloride solution
through tertiary amine extraction:
thermodynamic and graded assessment
[Лантан хлориді ерітінділерін үшінші деңгейлі амин экстракциясы арқылы
тазарту: термодинамикалық және кезеңдік бағалау]
[Очистка растворов хлорида посредством третичной аминной экстракции:
термодинамическая и этапная оценка]
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Abstract
Purification of lanthanum chloride from high-load zinc contaminants remains a major challenge in

producing grade 5N lanthanum oxides. This study investigates the process of matrix-driven solvent

extraction using tertiary amine N235 to treat a 1.41 M rare earth oxides (REO) industrial lanthanum

chloride feed containing 3000 mg/L zinc. Thermodynamic modelling with Medusa Hydra and

Langmuir isotherms revealed that the high chloride activity (> 4 M) of the matrix induced significant

changes in coordination towards the extractable [ZnCl4]  complex. This transition has a2-
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spontaneous Gibbs free energy of-14.68 kJ/mol. While the two-stage counter-current flow sheet

meets the industry target of less than 50 mg/L zinc, the five-stage configuration achieves a four-log

reduction to 0.23 mg/L, effectively achieving 99.999% purity. This reagent's lean approach, using

water-induced stripping, offers a sustainable and mathematically validated framework for ultra-high

purity rare earth finishes. © 2028, Institute of Metallurgy and Ore Beneficiation JSC. All rights

reserved.

Author keywords
lanthanum chloride; McCabe-Thiele; N235; solvent extraction; zinc

Reaxys Chemistry database information
Reaxys is designed to support chemistry researchers at every stage with the ability to

investigated chemistry related research topics in peer-reviewed literature, patents and substance

databases. Reaxys retrieves substances, substance properties, reaction and synthesis data.

Substances View all substances (4)

Powered by

Funding details
Details about financial support for research, including funding sources and grant numbers as

provided in academic publications.

N

CH 3

CH 3

O

H 3 C

CH 3

H 3 C

N
CH 3

CH 3

H 3 C

CH 3

CH 3

H 3 C

P
O

OHO
H3 C

H3 C

CH3

CH3

View details View details View details

Universiti Malaysia Kelantan

See opportunities by UMK

R/FRGS/A1300/01702A/007/2023/01193 UMK

Funding sponsor Funding number Acronym

10/29/26, 4:33 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105050454499?origin=resultslist 2/4

https://www.reaxys.com/?origin=Scopus
https://www.fundinginstitutional.com/funders/501100004693


Funding text

Acknowledgment. This work is supported by a GREAT grant from the Universiti Malaysia Kelantan

Research Fund, grant No. R/FRGS/A1300/01702A/007/2023/01193.

Corresponding authors

© Copyright 2026 Elsevier B.V., All rights reserved.

Corresponding

author

N. Shoparwe

Affiliation Centre for Gold, Rare Earths and Materials Technopreneurship (GREAT),

Faculty of Bioengineering and Technology, Universiti Malaysia Kelantan,

Kelantan, Jeli, 17600, Malaysia

Email address fazliana.s@umk.edu.my

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する

Abstract

Author keywords

Reaxys Chemistry database information

Funding details

Corresponding authors

10/29/26, 4:33 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105050454499?origin=resultslist 3/4

https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030


Terms and conditions Privacy policy Cookies settings

All content on this site: Copyright © 2026 Elsevier B.V. , its licensors, and

contributors. All rights are reserved, including those for text and data mining,

AI training, and similar technologies. For all open access content, the relevant

licensing terms apply.

查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

10/29/26, 4:33 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105050454499?origin=resultslist 4/4

https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
http://www.relx.com/
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

