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Preparation of Co B amorphous powder by che nical reduction and

investigation of crystallization kinetics of this powder
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(1. College of Petroche mical Engineering » Lanzhou Univ -of Tech -. Lanzhou 730050, China ; 2. State Key Lab - of Gansu Advanced Non fer -
rous Metal Materials » Lanzhou Univ - of Tech -, Lanzhou 730050, China)

Abstract : Ultrafine amorphous Co B alloy powders have been prepared by means of reduction of the ion
Co”'in hydrolytic solution of CoCl 2 with NaBH 1. The mass fraction of boron in the as prepared sample
was analyzed by chemical analysis > the amorphicity of the prepared powder was investigated by XRD and
SAED , The morphology and the particle size were observed by TEM and SEM , and the non isot her mal
crystallization kinetics of the alloy with composition of Co 71.4B25.6 was investigated by DSC . The results
showed that the adding rate of NaBH 1solution into hydrolytic solution of CoCl :affected significantly the
boron content in the obtained powders - The atomicity fraction of boron ele ment increased from 22. 2% to
28.6% when the adding rate increased from 0.58 ml /minto 1.17ml /min -The as prepared sample had an
aggregative morphology which was composed of many interconnected fine particles with sizes less than 100
nm - The sodiumtartrate exhibited a relatively better dispersant effect among the three selected dispersers -
It is found that all the DSC traces had a single exother mic peak and exhibited no glass transition and super -
cooled liquid region before the onset of crystallization - It was confir med by Xray diffraction that the struc -
ture after crystallization consisted of Co » Co 2B and Co :B phases - The crystallization activation energy was

deter mined as (422.76+4.89)kJ /mol by the Kissinger 's peak shifting method -
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Tab .1 Henent atomicity fraction of B in Co-B amorphous
powder prepared at different adding rates %
WEEE/ (ml e min D) B
1.17 28.6
1.00 27.0
0.78 25.6
0.58 22.2
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Fig -5 Typical DSC curves of amorphous Co 74.4B 25.6 powder
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Tab -2 Ty and T, of amorphous Co 74.4B 5.6 po wder

HGESE/ (K +min D T,/°C T,/°C
6 451.67 472.77
10 1456.13 478.327
20 462.57 485.728
25 463.72 488.503
30 464.70 490.153
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