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Mg, Co, MnO, - nH, 0 0.18 < x <0.22.0 < y < 0.24.2.10 < z < 2.53.0.35 <n
<0.73. Tod-Col0% (10% Co Mg, ;s Coy 1, MnO, , + 0. 45
H,0) 219 mAh/g 100 102 mAh/g.
Tod-Co0% ( ) 211 mAh/g 30 37 mAh/g.
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3x3 ' "2 10 g 400 mL
Li* . 1 mol - L™" MgCl, (12 h)
Mg- 400 mL
158 mAh/g 4 130 mAh/ (100 °C.48 h)
gH. Lit . 2p,S-cm7l 60 C
30 129 mAh/g 100 48 h (Tod-Co0% ~ Tod-Co5% -
96 mAh/g ** . Mg(MnO), Tod-C010% Tod-Co15% Tod-C020% ).
1.2
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1.1
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ml 0.5 mol - L.”! CoCl, + MnCl, (by mol Co/ 22% +8% (
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Fig.1 XRD patterns of todorokites (dried at 60 °C)
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Fig.2 TGA curves of a series of cobalt-doped todorokites
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Fig.3 CV curves of todorokites at scan rate of 0.5 mV/s in the voltage window of 2.0 ~3.8 V (vs. Li/Li")
a. Tod b. Tod-Co5% c. Tod-Col0% d. Tod-Col5% e. Tod-Co20% scan ratez0.5 mV/s
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Fig.4 The charge/discharge profiles of Tod-Co0% electrode (a) and Tod-Col0% electrode (b) during 3 cycles at 20 mA/
g in the voltage range of 2.0 ~3.8 V (vs. Li/Li")
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Tab.1 The chemical compositions of manganese oxides

The molar ratio

The initial

The real molar

The molar

Sample Chemical composition ?\fs of Na/Mn or m(’lfazrjtio ratio of Co/ ratio of
(Mn) Mg/Mn ( cOo . ;/In) (Co + Mn) H,0/Mn
Bir-Co0% Na, 5, MnO, ,, - 0.83 H,0 3.83 0.31 0 0 0.83
Bir-Co5 % Na, 5, Coy gss MnO, 5+ 1.08 H,0 3.88 0.24 0.050 0. 055 1.08
Bir-Col0% Na, ,5Coy 1, MnO, ,, < 1.14 H,0 3.94 0.25 0.10 0.099 1.14
Bir-Col5%  Nag 5, Cop o MnO, .o -1.21 H,0  3.96 0.24 0.15 0.167 1.21
Bir-Co20%  Nag Copas MnO, 5, - 1.25 H,0  3.99 0.30 0.20 0.20 1.25
Tod-Co0% Mg, ;,MnO, , - 0.35 H,0 3.63 0.19 — 0 0.35
Tod-Co5% Mg, 5 Coq 45sMnO, 1, - 0.39 H,0 3.63 0.20 — 0.055 0.39
Tod-Col0% Mg, ,;Coq 1, MnO, ,,-0.45 H,0 3.65 0.18 — 0.107 0.45
Tod-Col5% Mgy 5 Coy MnO, 3, -0.58 H,0 3.63 0.20 — 0.167 0.58
Tod-Co20% Mg, ,,Cop s MnO, 5 +0.73 H,0  3.68 0.22 — 0.237 0.73
Tod-C020% 30 37 mAh/g;Tod-Co5%
236 mAh/g 30
4 Tod-Co0% (a)  Tod-Col0% (b) 70 mAh/g; Tod-Col0%
2.8V 219 mAh/g 30 123 mAh/
N Tod-Co0% g 100 102 mAh/g(  5b)
2 .Co—0 Mn—O0O
Tod-Col10% 2 Co MnO, Mn
MnO, Li* .
Sa Tod-Cox%
Tod-Co0% 211 mAh/g
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Cobalt-doped Todorokite Prepared by Refluxing at Atmospheric
Pressure as Lithium-ion Battery Cathode

LI Rui-qi SONG Chun-hua XU Chao TU Lixing QIU Guo-hong LIU Fan"
(Key Laboratory of Subtropical Agriculture Resource and Environment Minisiry of Agriculture
Huazhong Agricultural University Wuhan430070 China)

Abstract: Cobalt-doped todorokites were prepared by refluxing at atmospheric pressure and then charactered
by X=ay diffraction (XRD) thermogravimetry (TG) and the analysis of chemical compositions. These measure—
ments showed that all of the refluxing products were single phase of todorokites and the structure formulas were
Mg, Co,MnO, - nH,0 where 0.18 < x <0.22 0 <y <0.24 2.10 <z<2.53 and0.35 < n <0.73.
The electrochemical characteristics of cobalt-doped todorokites were examined as lithium insertion hosts for cath—
odes in rechargeable lithium batteries. The first discharge capacity of undoped todorokite electrode was 211 mAh/
g and the discharge capacity became 37 mAh/g after 30 cycles. The Mg, ,;sCo, ,,MnO, ,, + 0.45 H,0 with doping
Co 10% displayed the best discharge behavior which showed a high discharge capacity of 219 mAh/g at first cy—
cle and the cycling capacity of 102 mAh/g after 100 cycles.

Key words: refluxing at atmospheric pressure; todorokite; cobalt-doped; lithium-ion secondary battery; cath—

ode materials
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