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Abstract

Thermal batteries have excellent mechanical robustness, reliability, and long shelf life. Due to these characteristics
as well as their unique activation mechanism, thermal batteries are widely adopted as military power sources.
Li(Si)/FeS, thermal batteries, which are used mostly in these days, use LiCI-KCl and LiBr-LiCI-LiF as molten salt
electrolyte. However, it is known that Li(Si)/FeS, thermal batteries have high internal resistance. Especially, FeS,
cathode accounts for the greater part of internal resistance in unit cell. Many efforts have been put into to
decrease the internal resistance of thermal batteries, which result in the development of new electrode material and

new electrode manufacturing processes. But the applications of these new materials and processes are in some

cases very expensive and need complicated additional processes. In this study, internal resistance study was
conducted by adding carbon black and carbon nano-tube, which has high electron conductivity, into the FeS,

cathode. As a results, it was found that the decrease of internal resistance of FeS, cathode by the addition of

carbon black and carbon nano-tube.

Keywords : Thermal Battery, Carbon Black, CNT, FeS,

1. M B

GAAE FLoNE HFL A Yot BLF A
Aol #5715 o]gsf Majde &8AA oA 2}
Sohe AAEA F2H A, A a=a A7

Reo] S48 AAlolt. A9 olH@ A4
1:!1 ;{]-7]&),]./\4 ‘4 x}z—]oi ?_]sﬂ .,.[._1,:_1?«7]1—0194 x%oJ
o2 ol AREHI Utk tEAQl FHA HFoR

20129 19 29 HE4~20129 2¢€
* S8 ekl T 2(ADD)
HAAAA} : #-F4(yusong@add.re.kr)

24 ARSI

224 [ Sr=rt A8 K] A5 Al2E (2012 49)

+=A5EZ= LiSiol, ¥F=AE2E
Atk %ﬂ’aﬂél z2=
o
g

Li(Si)/FeS, A=

¥E F FFo2 AgHE
2 AAtE Aoz geiA Yo

e e Aos Weld % el 404

FeS;o] Aol 43 &

FeS,7} AF&-& a1
LiICI-KCI®} &§%o] T2 AMSHI
AE: T =2 UF

Lo

¥ AGE PAAIY] A5l A AFAE

AW Aze AFARY T4

2
ofgfgol w=an o
< 9]

ol AxZAdo] =& CNTE

Ax7es THeE A77F 19
< 71¥ FeS,
aztolw Axgul Blg 9 34 WA

=

o

oF



FeS, &=l PlAe A=

ol H7IAA WEASEAE 53 AR Aol
3 A7 ZAFE0] Rudnt Qo

B Aqe A AR HEZ 7]ZE FeSol H7AE
3ol $53 AREAs gatheRRE HHAA Y]
E FeS, ¥37 FHAS WHEAY 2 WEAGEA

il
Hstel tig A5 FHSAT

L] HIl W2
~500°c
2 30D E91))

™~ gniter

Ilg X

=
-RE SS

ra

Cl

r=
0kl
Id
2]
rA
0kl
Id
2]

ek
iR

AL | ofy

E= | oo

<E

e
H

o
ryd | AL

[Nl

Il
=
I

r

jar} =
=

8

HI | o | rid

£ | oo

: Li; 0 Carbon Black

Fel
Y YV
[az2z | o323 |

B | 3
Iid
=

r

rA e
A O

Fig. 2. Preparation process of FeS, electrode

B AAAe 3

E Aol AME3 FeS, ¥ AEFTAE Fig. 29
YERARATE FeS, ¥ 4= 2 44 IHHS
Aalr) Yate] A Go2 LiCKClES H71she]
3 84, B4 2 dreERY 22 AxTHEE AA
A B89 (Butectic SaltyS AZ3IAIL, o17]9 LiCI-KCl
o] ulelt2 #gdhe MgOE F7lste] B AxEH
< AR Foll, g4 FeS¢ Lib0OE FH7iste] TU3 A
FUEZ 7IHE A FeS, &= HBaAlS A3t
FHEE Y3} CNTE Fe$:9t Li07F H7lsEe T3 A
AAFe = Arste]l 23, &8, B4 2 dxEiRFe
B AZTHS AAA AR

A7HE AAREYe AFAER Bo] AREHI Q=
Super-PE AFESIATE ONTE U5Y d@AUxERFH
(Multi Wall Carbon Nano-Tube, sl f=8)E AE-5}%
t} 7HEEds ONTE 22 0.1 wt%® =l H7)st
At

Lo

Lt 24

A ZE FeS, el thalAl PhilipsAl SEMS AHE-3]
uATFRE #E3HTE XRD(X-Ray Diffraction) 4
< 71¥ F=3 B ONTVF FUtE ke &

SR EEELT RN

WRAAPL FHRE o] HrleA] ke V)&
F3 FpRBY s} ONTZL H7be F=ol disl Licsi)
233} LiBr-LiCI-LiF Asjd @alog @ WA X|(Single
Cel)Z AZ3t Fig. 3o Uehd @iz BAZAE

St A e 71483 A Al15E A& (2012 49) /225



o] gste] Ade AASAT. WAEALE 500 TollA
234125 A M8 E(Open Circuit)7} ¥HE-5= HXx
WAES AAE) 7HEEY R ONTZE 7k =3t 7t
HA e dF9 HH5AE 3 WEAYS SASA
FHA Y FF, o7 EEF F A FHe

%%_3}71] A=kt

g

w
Y

I} 9 JE

7b ojMiTxE 2HE Aot

Fig. 4] 71& 7h2Edo] H7PSA] 4L FeS, &=
I M=, ONTZF 37He HE AP FeS, A=
H stde] SEM EAZHAE Hepldoh it
d (@9dX Be vk} o] FeS, YAIE Abel9} X
o LiCIKCl &§°] 124 EXdx Js &
Atk

Fig. 49] (b)2] 7}EEo]
oA FHEE ] HIto| ok Ao
WETFE AE7F EAEH o
olo 2 A #AE S & F AUk

Fig. 49 (0)®] CNT7} H7FE 59 SEMAEICNA
H7lE ONTE FgRo g olg 2= gtk CNTY &
F= XRDEAS T3l 18t

tlo

N
f
N
N
lps]
[¢]
@
Mo
1)
il
>~
>

Lt XRD 24 Zo}

FHEEo] AV ER e V|E S AREY 2
CNT7} H7He 459 XRD S A%} Fig. 5o YEl
WAtk Fig. 5 @9 712 FeS, %] tgk XRD A7}

ANA iR T} FeS, (MO 93 AYS ¢
4 9tk Fig. 5 (9] 7HEEAS 73 FeS, FF9

XRD 5447 17 (@9 27°¢l49 FaE At
36°cll41e] F=7F YERta Aok Fig. 5 (09 71E
=23} carbon blacke] H7}tE k2] XRD A AT
CONT®] 5431591 26°d = 00204 3|37} Fele]

g & AP’ XRDE AHAE F3M SEM
=39 EgA golgx] e ONTS Hrlejre 3
A 4 AATH

Ay

C}. CiMX| SEA| YA D}

g Aol ONTZL A7k A 932 71E F53) 7}
B ONTE 97H S AHER Bl
3o
=

g 237} Fig. 60 Y ik

226/ S=TALE 7| E 3] 2] A|15H A25 (2012 49)

(c) FeS, pellet added with CNT

Fig. 4. SEM photograph of conventional FeS; pellet,
FeS; pellets added with carbon black and CNT
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