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Electrochemical Properties of CrP Thin Film Electrode

Fabricated by Pulsed Laser Deposition

WU Ji-Jin SUN Zheng FU Zheng-Wen™
(Department of Chemistry & Laser Chemustry Institute, Shanghai Key Laboratory of Molecular

Catalysts and Innovative Materials, Fudan University, Shanghai 200433)

Abstract: CrP thin film has been fabricated by pulsed laser ablation of mixed target of Cr and P powder. The

structural and morphological changes of the as-deposited thin film have been investigated by a combination of
SEM, SAED and HRTEM methods. Moreover, the electrochemical properties of CrP have been studied by charge/

discharge and cylic voltammetry measurements. The electrochemical mechanism of CrP with lithium may involve

the irreversible decomposition of CrP into the metal Cr and Li;P driven by lithium ions and the subsequent

reversible conversion of LiP into Li;P formed after the initial discharge. The high reversible capacity of 827

mAh -g™" with the low flat discharge platform of 0.7 V made CrP a qualified potential candidate of electrode for

rechargeable lithium batteries.
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Fig.1  XPS spectra of the binding energy bands for P and
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Fig.2 Charge and discharge profiles of CrP thin films
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Fig.3 Cyclic voltammograms profiles of CrP thin films
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Fig.4 HRTEM image (a) and SAED (b) of as-deposited CrP film
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Table 1 Comparison between experiment value
derived from SAED analysis and PDF

standard d-spacings for CrP films (nm)

As-deposited film

This work CrP (89-4777 Pbnm)
0.192 8 0.192 76(121)

0.171 6 0.171 54(130)

0.131 0.1309 3(140)
a=0.608 3 a=0.610 8

b=0.536 6 b=0.536 2

¢=0.311 4 ¢=0.311 3

Film of the first discharging to 0.01 V

This work Cr (89-4055, Im3m)
0.203 3 0.203 9(110)

0.144 3 0.144 24(200)

0.117 5 0.117 7(211)

a=0.288 6 a=0.288 4

This work LisP (65-3512, P6y/mmc)
0.101 5 0.101 7(311)

0.088 4 0.088 34(3006)

a=0.426 4 a=0.427 3

5=0.762 2 b=0.759 4

Film of the first charging to 2.5 V

This work Cr (89-4055, Im3m)
0.203 2 0.203 9(110)

0.117 6 0.117 7(211)
a=0.288 6 a=0.288 4
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