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Fig.l XRD patterns of MnO, synthesized in different media

Bl 2 2l %A A R O E S SEM B . FE

R FEIX 2 Fikes , PLG/K S b Tk

i AR EE, "THEH T KMnO,/MnSO, £ o /K £ 1 A i

i EEAEH AN, HT AR R I — R AR /N Sl 2 Fh

FE &b EE R AR AR B L LR AR K/ 7 3iloA - 115
85 m’/g, AR S R R N, R AR .

Kl 3 Je AN A A b A . MnO, A it 1l 45 B B B
IR M 2 o @I TR RS LAY, R 1R,
FEFE BT KA R RSN a-MnO,, B AT 8 1 E 2R THi
R, H L 25 AR TR 7K S EE A T I i p-MnO,
FHEE R . tk, f76f AT HIBE /] 0-MnO>y-Mn0O,, 5
HRARWI A

K2 #&ABEARK MnO, ) SEM A
Fig.2 SEM images of MnO, synthesized in different media:
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Fig.3 1-V cycling of the samples synthesized in different media
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Table 1 Specified capacitance of the samples synthesized
in different media

DI water Absolute ethanol
Specific area/m® g™ 115 85
Specific capacitor/F g™ 133 115
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Fig.4 XRD patterns of the samples doped with different
concentrations of Ca?" (1#, 0 mg/L; 2#, 100 mg/L;
3#, 500 mg/L; 4#, 1000 mg/L)
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Fig.5 SEM images of the samples doped with different concen-
trations of Ca*": (a) 1#, 0 mg/L; (b) 2#, 100 mg/L; (c) 3#,
500 mg/L; (d) 4#, 1000 mg/L
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Fig.6 1-V cycling of the samples doped with different
concentrations of Ca?* (1#, 0 mg/L; 2#, 100 mg/L;
3#, 500 mg/L; 4#, 1000 mg/L)
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Table 2 Specific capacitance of the samples doped with
different concentrations of Ca®*
Ca®* doping concentration/mg 4.
0 100 500 1000
Specific area/m® g* 15 123 98 53
Specific capacitiance/F g*  133.33 186.67 106.48 98.47
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Fig.7 Different crystle patterns of MnO;
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Modulation on Crystalline Structures of MnO, by the Dopants of Ca**
and Its Improvement on the Charge Storage Ability

Qi Jianquan™?, Guo Rui*?, Han Xiumei'?, Zhong Ruixia'?, Zhao Fangfang? Qin Wanli?, Dong Xiaoyu'?
(1. School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)
(2. School of Nature Resources & Materials Science, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China)

Abstract: In general, it is believed that the charge storage ability of MnO; as electrode materials of supercapacibility is in the order of
a-Mn0O2>6-MnO2>y-MnO,. In the present paper, the polymorphy of MnO, was synthesized directly at room temperature by ball milling of
KMnO,, MnSO, H,0 and NaOH using different synthetic media with different concentrations of Ca®* doping. When deionized water was
used as the medium, a-MnO, was obtained. When absolute ethanol was used as the medium, y-MnO, was obtained. In the deionized water
medium, the extremely low amount of Ca?" (<100 mg/L) doping can transform the « phase into a, y mixed phase. The hybrid phase is
beneficial to improving the charge storage ability of MnO,. The polymorphy of MnO; can be modulated by some impurities, such as Ca?*.
The charge storage ability of MnO; as electrode materials of supercapacibility can be determined in the order of hybrid phase (« and y) of
MnO2>a-MnO;>y-MnO, by cyclic voltammetry analysis.
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