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fﬁ% SEM ( scanning electron m icroscope) . TEM ( transn ission electron m icroscope )JE 51 MZE Iz XRD ( xray

diffraction ) #H . EDX ( energy dispersive X “ray detector)
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after canbustion by TEM
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Tab 1 Camposition of the active iron powder before and after combustion

The elament& its atan ic content percentage /%

Sample Testmethod
C 0 Fe

The active iron before canbustion EDX attached to SEM 7. 48 8 51 84. 01

The unrggciedyente afien aombustion: o e miEDXyatached oo TEM ¢ Publishing?’[ffgusc. All rig?ht@rcscr\'cd. 8411%://\\ ww.cnk
The generated shell after combustion EDX attached to TEM 0 39. 90 60. 10
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C om bustion Product Characterization of the IronH eated Powders

m Them al Batteries

CHONG Jin"”" . GAO Xueping: WANG Jiqiang
(1 Tianjin Institute of Power Sources Tianjin 300381, China;
2. Institite of New Energy Material Chan istry NankaiUniversity Tianjin 300071, China)

Abstract The canbustion products of themal battery used iron-heated powders have been studied It is identi-

fied by X ray diffraction (XRD) analysis that the main canpositions of the canbustion products are Fe, FeO and

KC1 The transnission electron m icroscopy (TEM ) shows a typical core-shell stucture with un-reacted Fe parti-

cle core coated by FeO shellwith a shell thickness of around 200 nm-  The canbusted iron-heated powders exhib-

it nometal property which is contrast to previous assumption Furthermeasurement indicates that at the anbient

temperature the canbustion products show sem iconductor property of the p~type with conductivity in the oder of
10° S+ an . which is five order lower than that of the iron at 800 K- Since the FeO layer fomed during the i-

ron “heated powders canbustion  is thin

gble

its contribution to the ntemal resjstance of the themal batieries is negli-

Key words themal battery: iron heat powdes sem iconductos electrical conductivity
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