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Li/SOCI, Saft D 421 328
Li/FeS, Energizer AA 350 350
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Table 2 Test results of specific heat capacity
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Li/CFyx-MnO, Hiith 0.476 5
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Fig. 1 Heat generation power vs.load power curves of Li/CFx cell and
Li/MnO, cell
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Fig.2 Adiabatic temperature rise curves of Li/CFx cell and Li/CFx-MnO,
cell(@0.2 C)
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Fig. 3 Voltages curves of Li/CFx cell at different discharge rates
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Fig. 4 Discharge capacity vs. Voltage curves of Li/CFx-MnO, cell at
different temperature(@0.1 C)
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Fig. 5 Discharge energy vs. Voltage curves of Li/CFx-MnO, cell at different
temperature(@0.1 C)
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Fig. 7 Energy efficiency at different temperature of Li/CFx cell and Li/CFx-
MnO, cell(@0.1 C)

H#30 W., Li/CFx-MnO, L ith i 36 1 B4 T
Li/CFxHLith

WhitacreS5" F 5T 45 R R BT, H IR T I TUBCR AR i
(1 B3k e 0% 18 i F R/ PRV T IR T A S L, 4R
IR B M R

ZhangZ "SR A L 1TIWAN:BL (Z: y-T W
Fig ) AE AR I FL AR S I 7, F AR PR 5 R
I, ARIR T R A R A R A B R (HZ R
fl iR P RE 22, BOR BB IR E AN B30 C.

R A E iR, AT SRR R RE K
Li/CFx HL i 4k FF 76 A 3@ IR FE VR Y, (B2 FE = o1
FIHRE, Hk, FRAL/CFxHIMM(RE B MR LRT
RIS F 1 S A 2%

1.4 TEF M eI

Li/CFx it £ A% 4 g 48 5 F A v b 38 0 Jl o R A
AR, T RREUE A (SEID , BHIE&E R4
HBE— 25 N, IR AR Li/CFx Bt B BT e A7 1
e, WIHEEABER < 1% (Ei ) .

{H iR 2> PR AR SEBE (AR 14, s st ) I A7 4
BE. UbAh, iR aE 2 i B R R R N, 5B
Li/CFx b=, JHRZLiI/CFx-MnO, it NI,
IXJE R AMnO MR ARG, [RIES & 45 oK, 3
ffCFx-MnO, & & W T IR E K 73 ML B, =il B
B G 2o @I TS B AR Li/CFx-MnO,, HL It I
PR, iR BRI E Ky, AT R Li/CFx-
MnO, HLth K A7 5 1 o

Li/CFx-MnO, HLith ey it T ) T80 H Z2 90 45 2R
KISHT N . Bl A5 A7 I IR 1 K, R [ R HL 28 18
B L E T, Tt B SR R

H - Li/CFx Lty — it ANBEIE 78 L Ah 72
E R R, DK I A7 0 28 B 4 b A0
TERVTI T LA R

SRR A, T AR A S AT S5 R A (R B
355 U FEE 17 25T Rt P D A P R R A R AT VR AN
TEH SRR BRI H, F R AT A A H =



19

Trip R bl e R SR AR P AR VR 2 R s 82 B 91

10.0

H L2 /%

0 10 20 30 40 50 60 70 80 90 100
I a)/d

& 8 AR T Li/CFx-MnO, Bt [ 7 2% il 2%
Fig. 8 Self discharge rate of Li/CFx-MnO, cell at different temperature
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Test Research of High Specific Energy Lithium Carbon-Fluoride (Li/CFx) Batteries as
Power Sources for Deep Space Exploration

QIAO Xuerong, GUO Ji, MI Juan

(Tianjin Institute of Power Sources, Tianjin 222500, China)

Abstract: Deep-space exploration missions have limited power options due to weight constraints and reduced light intensity.
Lithium-fluorocarbon battery technology is considered a potentially viable option for future deep space probe power supplies. Tests
on specific energy, specific heat capacity, calorific value, and low temperature and storage performance of lithium fluorocarbon
batteries were carried out. The results show that lithium fluorocarbon batteries have obvious advantages of high specific energy. Its
long storage life meets the needs for deep space probes with low self-discharge rates during months or even years of flight. For low-
temperature applications, the low-temperature discharge performance is effectively improved by the use of composite electrodes.
The trials of specific heat capacity and heat generation for lithium-fluoride carbon batteries provide essential data support for battery
thermal simulation analysis.

Keywords: deep space exploration; power sources; Li/CFx-MnO, cell; Li/CFx cell

Highlights:

e The relationship between Heat generation power and load power of Li/CFx cell & Li/MnO cell is analyzed.

e The tests of Capacity and energy efficiency of Li/CFx cell and Li/CFx-MnO cell at different temperature are conducted.
e The self discharge rate of Li/CFx-MnO cell at different temperature Chigh temperature) is analyzed.
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