
Accepted Manuscript

Magnetic properties of Cr2AlB2, Cr3AlB4, and CrB powders

Sankalp Kota, Wenzhen Wang, Jun Lu, Varun Natu, Christine Opagiste, Guobing
Ying, Lars Hultman, Steven J. May, Michel W. Barsoum

PII: S0925-8388(18)32531-3

DOI: 10.1016/j.jallcom.2018.07.031

Reference: JALCOM 46746

To appear in: Journal of Alloys and Compounds

Received Date: 28 January 2018

Revised Date: 15 June 2018

Accepted Date: 3 July 2018

Please cite this article as: S. Kota, W. Wang, J. Lu, V. Natu, C. Opagiste, G. Ying, L. Hultman, S.J.
May, M.W. Barsoum, Magnetic properties of Cr2AlB2, Cr3AlB4, and CrB powders, Journal of Alloys and
Compounds (2018), doi: 10.1016/j.jallcom.2018.07.031.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jallcom.2018.07.031


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 1 

Magnetic Magnetic Magnetic Magnetic Properties ofProperties ofProperties ofProperties of    CrCrCrCr2222AlBAlBAlBAlB2222, , , , CrCrCrCr3333AlBAlBAlBAlB4444,,,,    and CrB Powdersand CrB Powdersand CrB Powdersand CrB Powders    
Sankalp Kota,a Wenzhen Wang,a Jun Lu,b Varun Natu,a Christine Opagiste,c Guobing Ying,a Lars Hultman,b 

Steven J. May,a Michel W. Barsouma,* 

a Drexel University, Department of Materials Science & Engineering, Philadelphia, PA, 19104 

b Linköping University, Department of Physics (IFM), Linköping, SE 

c Institut NÉEL, CNRS, Univ. Grenoble Alpes, BP 166, 38042 Grenoble, France 

* Corresponding author: barsoumw@drexel.edu 

 

Abstract 
The MAB phases are ternary, atomically laminated compounds that crystallize with orthorhombic 

structures and consist of transition metal (M) boride sublattices interleaved with single or double layers 

of Al. To date, the magnetic properties of ferromagnetic Fe2AlB2 have been well-studied experimentally, 

but those of most end member MAB phases with different transition metals remain poorly understood. 

Herein, predominantly single-phase Cr3AlB4 and Cr2AlB2 powders, with minor amounts of CrB impurities, 

were synthesized by heating mixtures of chromium monoboride (CrB), aluminum (Al), and boron or CrB 

and Al under flowing Ar. These reactants were found to substantially suppress the formation of 

undesired phases in the Cr-Al-B system. The magnetic properties of Cr3AlB4, Cr2AlB2 and CrB powders 

were characterized. All compounds exhibit paramagnetic behavior down to 4 K, with susceptibilities that 

are very weakly temperature dependent at higher temperatures and a Curie-Weiss-like component 

prominent at low temperatures. Magnetization isotherms of the three compounds, showed 

approximately linear behavior above 5 kOe and no saturation of the magnetic moment up to 40 kOe, 

which is consistent with paramagnetism. The magnitude of the magnetic moments showed little 

variation with composition, on a per Cr atom basis. While the exact nature of the Curie-Weiss 

component is not entirely clear, we tentatively attribute it to dilute extrinsic impurities.   
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