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Evidences of Cold-Melting Mechanism and Cold-Dissolving-Melting
Mechanism for Low-heating Solid-state Reaction

TANG Xin-Cun™"? HUANG Bo-Yun’? HE Yue-Hui®

('College of Chemistry and Chemical Engineering, Center South University, Changsha 410083)

(State Key Laboratory of Powder Metallurgy, Center South University, Changsha 410083)

Abstract: The cold-melting mechanism and the cold-dissolving-melting mechanism were further studied by TG/

DTA and in situ micro-photographs techniques with the mixture of dimethylglyoxime and Ni(Ac),+4H,0, and the

mixture of dimethylglyoxime and anhydrous Ni(Ac), as the modeled reactive examples. The endothermic peaks on

the DTA curves at about 38 “C revealed the formation process of the cold-melting layer and cold-dissolving-melt-

ing layer on the surface of reactant particles. Further, the cold-melting state and the cold-dissolving-melting state

were observed by the micrographs. These results provided the direct evidences for the theories of cold-melting

mechanism and the cold-dissolving-melting mechanism.
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Fig.1 TG/DTA curves of the powder mixture of
dimethylglyoxime and Ni(Ac),4H,0 with

the molar ratio as 2:1
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Fig.2 TG/DTA curves of the powder mixture of
dimethylglyoxime and anhydrous Ni(Ac),

with the molar ratio as 2:1
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Fig.3 Micro-photographs (x40) taken in the reactive process for: (a) reactants just mixed; (b) mixture of dimethylglyoxime

and Ni(Ac),*4H,0 ground for 5 min; (c) mixture of dimethylglyoxime and anhydrous Ni(Ac), ground for 5 min
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