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Abstract

With the progress of science and technology and the increase of market demand, the performance
requirements of lithium primary batteries are constantly improving. This study focuses on the appli-
cation of carbon fluoride and manganese dioxide composite materials in lithium primary batteries.
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By preparing MnO;/CF(9 composite materials with different doping ratios, detailed characterization
and electrochemical performance analysis were carried out. The results show that carbon fluoride
has a significant effect on the improvement of the discharge-specific capacity of the battery. By opti-
mizing the ratio of MnO; and CFy., the electrochemical performance of the battery can be optimized
and its energy density can be improved. In addition, this study also reveals the different perfor-
mances of MnO; and CFo, in the electrochemical reaction process. These studies provide strong sup-
port for optimizing the electrode composition of lithium primary batteries.
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Figure 1. XRD patterns of MnO,/CF, 3 composite materials
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Figure 2. SEM and EDS characterization of MnO,/CF, 4 composite materials: (2) MnO,/CFg4(4:1); (b) MnO,/CF4(3:2); (c)
MnOZ/CF0,9(2:3)
2. MnO,/CFq E A+ #I89 SEM F1 EDS F{EF: (a) MnO,/CFqg(4:1); (b) MNO,/CFog(3:2); () MNO,/CFq4(2:3)
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Figure 3. Discharge curves of lithium primary batteries using different composite materials at different rates: (a) MnO,/CFy4(4:1);
(b) MNnO,/CF4(3:2); () MnO,/CFq4(2:3)

3. ERAEEAMBMNEREMENEBETHMBILZ: () MnOy/CFoy(4:1); (b) MnO,/CFyo(3:2); (c)
MnOZ/CF0,9(2:3)

Xof LY R AT A [ 5 28 PR T80 HL 1 e R PP A R AR P ) L D7k . w3 PR, RO TEH
MNO,/CFog & & #4 L il 25 B F I TE AN [R5 2 R A E B i 28 /A i 4 mT LAR I, Bl 5 A4 KL
MnO,/CFoq LA RIFEAK, HIIMIE &5 N IIBUB A RINE R 7T HERT . XEFAAFT MnO, 7EH
b EE P AR RN SRS A R AR A A, CFog 5 Li R AE B i s N A i LiF Al C, 3l S o7 fof 73 G AL Ak L

DOI: 10.12677/ms.2024.143026 226 PR R


https://doi.org/10.12677/ms.2024.143026

KK Hi

AR BT LR R BeAh, B 2 iR nT USR], BEE CFoo SR MG N, b A HL T
T B IBHT K. IF BAESAE R T IS AT th Ze X 474 AN, X B35 MnO, 1 CFog PRI EL
FE AL A RS FE A AN R R BT 0%, e A TBCHE LIRS 6 R T MInO, I A, TR RO i HE
JiF- 6 WX BT CFog FITHLEFE -

650

—o— MnO,/CF 4(4:1)
—9— MnO,/CF, 4(3:2)
—0— MnO,/CF, 4(2:3)

[-2]

[=]

(=]
1

Specific capacity (mAh/g)

0 1 2 3 4 5
Discharage rate (C)

Figure 4. Rate-specific capacity diagram of MnO,/CF,4 composite
materials for lithium primary battery

& 4. MnO,/CFo o E A RIRVSRIR R R - LR EE

53 - LR S R AT DA WD R I ZE A [ TSR 22 R LU B RS, D vP Al B e Re Rt T
BHHWHE. k4 Fras, AT T ASFE EEFIH MnOL/CFy o B &4 BHE B RAE T R L s 2281k Hh
4o MEIEFE T RE H, EICERBORN, & CFRog HLGIKZMg N, b b2 &0 S .
K5 MR R E RN D¢, BALBREESR AL TE 2 (I AEEE A (A T 7E @ A 2 OB, R Il
ML RGBT R, AEASR BB CREF AR B m /K o (EAER 2, MnO,/CFoo(2:3)#4KHE 0.1C JiltH
RET, HCB A REAET MnO,/CFog(4:1)52 1 | % 52%, fE 5C HLZAMT T, /7 74 27%. Hith
AL, CFog & B M Xt I BUE M RE LA B MR THER, JRHRTEARMR R A, X PP TR

N e
AT P
( a ) 140 ( b ) 50
—=— MnO,/CF, o(4:1) —=— MNnO,/CF, 4(4:1)
120 ] —e— MnO,/CF,4(3:2) —e— MnO,/CF,4(3:2)
—4— MnO,/CF, ¢(2:3) 40 4 —A— MNO,/CF,4(2:3)
5 100
9; 30+
:‘S’ 80 a
® =
2 60 N 20
]
g
o 40 10 -
>
<
20
-\-\-\.*H‘H—C—H—._H 0 -
0 T T T T T T T T T T T T
0 5 10 15 20 25 30 0 20 40 60 80
Pressure (MPa) Z'(Q)

Figure 5. (a) Resistivity and (b) electrochemical impedance spectroscopy of MnO,/CF, g composite materials
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