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Abstract

Spinel LiMn;0, was synthesized by Li,CO3; and Mn30, with different apparent densities by high
temperature solid state reaction. Differences of morphology and structure of different LiMn,;04
were studied by SEM and XRD, the effects of different apparent densities of Mn304 on the first
charge-discharge performance and cycle performance of LiMn,0, were investigated by means of
electrical performance test. The results show that the first charge-discharge specific capacity of
LiMn,O0; is positively correlated with the apparent density of Mn30,, the first charge-discharge ca-
pacities of LiMn,0, synthesized by Mn3;0, with apparent density of 1.93g/cm3 are the highest,
122.17 mAh/g and 116.82 mAh/g respectively, but its cycle performance is not optimal, and the
retention rate of 50 cycles is 70.75%. LiMn»0. synthesized by Mn30, with apparent density of 1.34
g/cm3 has a first charge-discharge capacity of 116.13 mAh/g and 110.95 mAh/g, slightly lower
than the former, but its cycle retention rate is the best, reaching 77.02%.
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LB HIA RS E NS =N ERE, SRRENNEN =R NEEHEERREAERE. Bl
BB XFRATHOFERR T ARGRREZ MBERMEHNER, Bl mERIRN HEE A%
8T ARNE ENEN =5 G B RRRAE N E R TR R AEI R R . S5 RR Y EREN
HARRHALEFESNEA=ENEER/NRIEMER, HPR®ERN1.93 g/cm3 S =46 105
BREERARE L AERR, 25°8122.17 mAh/gf1116.82 mAh/g, {ERBHERARRMNL, 500K
R R RFERANT0.75%. WEFEANL34 g/m3HINEN =4 RNERELERABELARN
116.13 mAh/gf1110.95 mAh/g, BETEIE, EHBARIGERNREM, EH77.02%.
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PEONBEIE 7RI IEARAT R, REA IR R A GG RS AR I AL . AR 2 tElr . ALY
SR, RRA A EBN LiCoO, KIEMM B 2 —, (BRI LRI REAIIEM R e 22 55 6 m 1] [2], FH
WSH A IR ANATEILAE 16d (K07 BB 28 &R B 1 [3] [41RFE LiMnO, IR S 451, BiE M Id &
1L [5] [6]9k Bl VA M, AEASIEIAPERERS B 7 — € M EGE, EAEMMTR M EA R = 245
MIBE T, 2R AR 7/ 3R AR R A ™ RE AN [ SE o BT Th i 7 — S5 7E, 8 I AR Y 1 s S T P S AR
B E 31%, (HHERE W IFIN RS . Hua-jun Guo Z5[8]LAE @ sk NIERL, JFk 7 —Fii
AR LiMnO, HI75, A BT LiMn, O, B B IR SE B FEMAURE, AL VERE R AT, VIR A &
79 119.1 mAh/g, (HIFBCAEXTE M R S0 7T . SEMERIREEEREM R IR 2, K AL S L2
HEMPERBR L — ASCUA RS LR Y E A =S ERIE S T LiMn O, IEARAT L, BIFFE 1 5 I
B i R A P A P R
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2.1 MEH=ERERENHZ

ARSCILFHF] 7 Ff MngO, £ fh,  Hor 5 R BB BRED I A S AR SE AL 45, OBERS RIS, 40
10 min, 4h, 12h, 48h. 72h. FANHFZ AR FI B SR ERA TR P
I e R AR B R e v . R DY S = R R A 3% Li/Mn JBEJR LY 1.05:2 T I HS R Bk R A 1 S
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2.2. IER R R ibaHl&E

£ AR TRAEAE T S HF SPL K471 PVDF #4 i Lk 8:1:1 fEA LA NMP HHifdk, i
FEHH RS 150 pum MIE I SRAATER T b, B T8+ 110°CHEE T4 12 h, HAEAN 14 mm
fINE T, BRIEMG . DLE B A i, Celgard2500 58 P4 LI 1 Ay B I B i, 1 mol/L 1) LiPFs
(EC + DEC) A HUMAM, 1E 7RIS F B4 43 CR2032 1= it
2.3. FAESEHEMEREME

K H AR 2 7 7 M2UXOE KT X AT, Cu B, K, 5F4i(h = 0.15406 nm). 1
iR 40 KV, FAHEE R 10°~90°. FAHHLIAL 50 mA, X il 75 AR BREEAE S AT AR b . RAHBE A H S
S4800 ¥z R AT 7 e, I HE 5 KV, M PUA L = E AR IO S . SR,
FARYIHT B A it A DL 0.1C £ 5% Ayt AT A Pk BBk, 0 L v Uk e s rl L 25 5 &% 50 kA
WPERE, FUBCE RGN 3.0~4.3 V.
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K T IREBERH A PR 7] 7 QL-2106AB AL FE R A, X 7 Fof VU S8 A = Bl b 0 AT 4L 3 E PO
e 7 FIPUSEA R AOE L R 5 A% 1, Horb 1-1~1-5 & R BRSOl F S0 r el 15, OSiiS
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Table 1. Different apparent densities of manganese trioxide
F# 1 FRINEH=ENEE

Gi's 1-1 1-2 1-3 1-4 1-5 2-1 2-2
ML glem? 1.25 1.27 1.29 1.34 1.93 1.72 1.73

3. &R 5vHe
3.1 SERRSELGE AT

Bl 1 a. by e dvoes foog 20 BMRE 1-1. 1-2. 1-3. 1-4. 1-5. 2-1. 2-2 SPUSELL =46 & 4R R
BT F)XRD B, K 7 FRE S AT 5 S 592 80 LiMn,Og brifERT 3 K% (JCPDS: 35-0782) % HE m 41,
Tl o B T IO AT B SR RE S ARMED IR AR AE I &, TR B 40, HIERAREE, TRei TR, 255
Rt

3.2. FELEE S =X ERRE R SRR

2 Bl MnsO, ISR, o 110 120 1-3 5 MngO, — Uk dikids) UL B4 ¥\ T A4
1), XA T2 JE R dea TR PR K A Ao (EILRURIRIAR KN A I (AL i 22 5%, 1-1 RiAR o A AN
S HBURLIA B2 AR, AUE iR, 1-2 RiAR AL 1-1 195, JORiIa] (e B s/, AUE L 1-1 gk
1-3 KA K/NE ST, AR, MU LRI IE K. 1-4 —RdebL A0 KBIRG K, KRty s), B
PLBCER T, FURLIA] (] B/ 1-5 5 e oK M PORURE 141 58 BB SR BRI 5, URL (] AR /S, ILE R K. 2-1
A 2-2 f— CORORL A S B HH B )\ AR, 2-1 5 hoRLAR 201 AN 25 50 (A RRE [ 2R i B ) R, 2-2
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Figure 1. XRD charts of Lithium manganate prepared by seven manganese trioxide

1. EMOEL=EH FHIRERTE XRD

1-5 2-1 2-2
Figure 2. Micro topographic charts of seven species of manganese trioxide
2. EMUEL =AM HRE
3 LR MngO, il 48 i LiMn,Oy4 OSSR, LG 1 A& H LiMn,O, FTE S AT MngO, T3
PREFE R — B, R mii R o MOk 25 AN 3R . IX il W] MngO, HITEZIR . RIURE K/
KA 73 A 2 B 2] LiMnoO,4 TR VRN K 0 Ai o

3.3. FEVLEE U E M = SR 3T R EL 52 f 1 RE B2

3.3.1. BRFEMHBMEERNHAR
HE 4 T4, SRR A AN TE eI T G, XA R T HAE TR A8 A [9]. BIASE A 25

K HH

JE VAL = ] % AR PR A i Ik e OB EE A B R B — 2 2R, W 4T BLA H LiMnO, B 7

DOI: 10.12677/ms.2019.97086 687 FeR


https://doi.org/10.12677/ms.2019.97086

LA, AR

Y
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Figure 3. Morphological charts of Lithium manganate prepared by seven manganese trioxide
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Figure 4. Effect of different apparent densities of Mn;O,4 on the first charge-discharge performance of LiMn,O,
4. FEIREE MngO, 3 LiMn,O, B R FE AR 1 RERYZZ MR

3.3.2. TR MERERNRIR

5 NBARIRARE M 1C BB R R 2k . WEH IR AT LAE 1, RELEEEE R MnsO, Xf
R P VERERE IR, 3¢ 2 U T AS[EIRE (R B S 8 R ORFE %, Hobas by ¢y dy e A
FE S T UA THCE EE 25 B0 )8 98.29. 99.34. 100.27. 110.95. 116.82 mAh/g, % 50 XfE¥ R )G, B LL
RE> B T B2 65.60. 70.87. 74.70. 85.45. 82.65 mAh/g, 2 E 1R 5N 66.74%. 71.34%. 74.50%.
77.02%F1 70.75%. 1] DL H 24 MnO, #L%5 FE R0 /INT, A R 1 25 o o T A0 2 B AR G K, B
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Table 2. Discharge capacity and cycle retention of different samples
= 2. TEH GBS 8 RIEFMRIFE

P i H U HE A B /mA 50 UK HL LA R /mAh TR OREFF R 1%
a 98.29 65.60 66.74
b 99.34 70.87 71.34
c 100.27 74.70 74.50
d 110.95 85.45 77.02
e 116.82 82.65 70.75
f 95.57 66.09 69.15
g 107.19 70.67 65.93
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Figure 5. Cyclic performance of Lithium manganate samples at 0.1C discharge rate
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4, g5ig
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