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Abstract: Thermal batteries are used for military power sources that require robustness and long storage

life such as missiles and torpedoes. FeS: powder is currently used for cathode materials because of its

high specific energy density, environmental non-toxicity and low cost. However, large particle size of

conventional FeS: has been deterred its possible application for higher power thermal batteries. In order to

improve the power density, high energy ball milling of FeS: has been introduced to crush the micron-sized

FeSe. Discharge characteristics of the single cells fabricated with nano-materials and conventional FeS.

powder were evaluated.
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Fig. 1. (a) XRD, (b-¢) SEM results of raw FeS: and

powder processed cathode powders.
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Fig. 2. XRD analysis of cathode powders produced by

different sieve size.
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produced by different sieve size.
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Fig. 4.

of single cell, and (¢) real image of single cell.
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Fig. 5. Discharge characteristics of single cells with

cathode powders produced by different sieve size.

| .50

2l %l Hlé) 2 BEEA fgdts de 9
vgclk, g 39 o &4 F %
2ol SEM vl 4 |-'-.-f-. A7l 9 BET
3 vheRg 9l

I8 3904 9 4 F A= B

e T 63 Y
HxHs 54 4

6% %=t

az|7} Aol Hz7l F54E Aol AL #91F &
ATk A v R AR BE 4100 e A5
2 Aol =Z717F 200 pm oA, 1004140 28 100
pm o], -140+200 £ 100 pm HE, -200+270
22 100 pm ol8k, -270+325 #4250 um ©] 4,

'3-_): H ol o

T3S B0 pm °)sF HEQ AL T 4= g
tf dAAFem Mol QL i 6F £ 10 ym~
200 pm7bA E o] -2 EE 7H e e g
% 9tk BET WEWA %74 258 2y % 25
F-ge HEH Aol '.'_%'L’»’Hl-—' FAFSEA Y - 325

F7kele A&
u] A% - 325 el A

L =

._,TI o

Ruto) A4z 2u)~30) A

RS gAY
ARlT}. o1 :

O.ﬁ‘. 0\.

3 —k'l-g_u Jdo T '/|

g0 vjEWAo] F% 27| wie) Aow

2% 4e 4= dE g 9 ddA] AR ARRE
LERRIYE 2§ d(a)e] G2 40 ton - £ 3
s ox Y% = dle] fd s B 5dd a9
o] §lo] 4%o] FE A& A 4 QUr) ol o
rol s SRR WHAIEe QA HAE ¢35
7t e &5 6% SaEws HEd v 5749

T E Al Fe .
2§ 50 o &4 F 4% B 6% FaRue 4
§¢ A9

e
& vhER,

(discharge characteristics)



402

20 - — 100

—n-Cuof @12

-~

* . ]

154 =~ . ®
L ]
.'I -m
1.04 ' 475% 495% 433% 451%

Capacitor (Li / mol FeS,)
Sulfur Content (Atomic %)

{ *
054 |

420
12.8%
0.0 I
ll 0

#1100 -100 *l-lD -4 ‘203 2m+2‘m 270 !325 '.ES

Mesh Number

Fig. 6. Sulfur contents of cathode powders and discharge

capacitors of single cells.
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capacitors of single cells.
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