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Fig. 1 X-Ray diffraction patterns of Fe-Ce-P alloy coatings
(a) before crystallization

(b) after crystallization (500°C, 2h)
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Fig. 2 DSC curves of alloy coatings
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Fig. 3 Composition of Fe-Ce and Fe-Ce-P coatings
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Fig. 4 Cyclic voltammograms (pH =6)
(a) FeSO, + Na;C¢Hs0O; bath
(b) FeS0: + Na:CsHs07 + LaAcs bath
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Table 1 Composition of Coatings and Main Phases after Crystallization

alloy consists/wt%

phase

alloy coating

Fe La Ce P (after crystallization)
Fe-La 95. 14 4. 86
Fe-Ce 95.23 4.77
Fe-La-P 89.97 4.97 5.06 Fe:La
Fe-Ce-P 85.70 8.52 5.78 Fe:Ce, FesCe
Fe-P 86. 60 13.40 a-Fe, FeisP, Fe:P
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Table 2 Experimental Results of E, A and r for Amorphous Coatings
eqn. (1) eqn. (2)
sample -r E/(k] - mol™") InA -r E/ (k] * mel™!) Ind
Fe-P 0. 9952 175.2 24.05 0.9945 166. 8 21. 84
Fe-La-P 0. 9941 370.1 49. 88 0.9944 359.6 46. 90
Fe-Ce-P 0. 9966 434.6 63.68 0.9941 423.38 61. 09
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The Preparation of Amorphous Alloys in Iron with Lanthanum,
Cerium by Electrodeposition and its Study of Crystallization Kinetics

ZHANG Yun-Qian SHI Hong-Yun* DENG Jie DONG Jun
( Department of Chemistry, Guizhou University, Guiyang 550025)

Fe-La, Fe-Ce, Fe-La-P, Fe-Ce-P and Fe-P alloys were obtained from aqueous solutions by using optimized
electroplaing solutions and process conditions. The experimental results show that these alloys (Fe-La-P, Fe-Ce-P
and Fe-P) have amorphous structure. The crystallization activation energy and kinetics equation of three kinds
amorphous coatings have been determined by DSC method. The results indicated that the crystallization activation
energy of Fe-P, Fe-La-P, Fe-Ce-P amorphous coatings are 175.2, 370.1, 434.6k] * mol-" respectively. The
crystallization mechamism of three kinds amorphous alloys may be expressed by Avrami-Erofeev equation (n =1),

st Lo o da DA g -
the kinetics equation is ar " @ ¢ (1-a).

Keywords: rare-earth (La, Ce) alloy amorphous coating electrodeposition crystallization Kinetics


http://www.cqvip.com

