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Figure S1. XRD patterns of the as-prepared a) a-, b) B-, ¢) y-, and d) 5-MnO,.
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Figure S2. Exposed crystal surfaces of a-, -, y-, 8-, and e-MnO,.

Table S1. Density of Mn centers at (hkl) surfaces of MnO;

Crystal surface Nwin S (nm?) Avn (NM72)
-MnO; {100} 4 0.28 14.28
0-MnO; {110} 6 0.40 15.18
B-MnO; {110} 2 0.18 11.16
¥-MnO, {100} 2 013 15.74
¥-MnO, {110} 4 0.29 1358
5-MnO; {001} 2 0.15 1356
£-MnO, {100} 2 0.12 16.27
£-MnO, {001} 1 0.07 14.88




Table S2. Summary of various reported MnO; electrode materials for supercapacitors

Current density Mass Specific
Electrode
h Electrolyte  C (mol L) (Ag™/scan loading capacitance SC/SC(a-Mn0Oy) Ref.
materials
rate (mV s™) (mg cm?) Fg™h
Devaraj &
a-MnO, Na;SO4 0.1 1Ag? 0.5 240 1.00 Munichandraiah,
2008
Devaraj &
B-MnO, Na;SO, 0.1 1Ag? 0.5 9 0.04 Munichandraiah,
2008
Devaraj &
y-MnO, Na;SO, 0.1 1Ag? 05 107 0.45 Munichandraiah,
2008
Devaraj &
8-MnO; Na,SO, 0.1 1Ag? 0.5 236 0.98 Munichandraiah,
2008
Devaraj &
a-MnO, Na,SO4 0.1 1Ag? 05 297 1 Munichandraiah,
2008
Devaraj &
B-MnO, Na,SO, 0.1 1Ag? 0.5 9 0.03 Munichandraiah,
2008
Devaraj &
¥-MnO, Na;SO, 0.1 1Ag? 0.5 107 0.36 Munichandraiah,
2008
Devaraj &
3-MnO; Na,SO, 0.1 1Ag* 0.5 236 0.79 Munichandraiah,
2008
o-MnO, K2SO 05 5mVs? 11 125 1.00 Ghodbane et al,
2009
B-MnO, K2SO, 05 5mVs? 11 28 0.22 Ghodbane et al,
2009
v-MnO; K2SO4 05 5mV st 11 87 0.70 Ghodbane etal.,
2009
5-MnO, K2SO, 05 5mVs? 11 205 180 Ghodbane et al,
2009
a1 100 pm Brousse et al.,
a-MnO, K2SO, 0.1 5mVs thick film 150 1.00 2006
_ 1 100 um Brousse et al.,
1 100 um Brousse et al.,
¥-MnO, K>SO, 0.1 5mVs thick film 30 0.20 2006
a1 100 pm Brousse et al.,
3-MnO, K>SO, 0.1 5mVs thick  film 80 0.53 2006
o-MnO, Na,SO,4 0.5 05Ag* - 87 1.00 Cuietal., 2011
¥-MnO, Na,SO,4 0.5 05Ag* - 37 0.43 Cuietal., 2011
3-MnO; Na,SO, 0.5 05Ag™ - 143 1.64 Cuietal., 2011




In general, the specific capacitance of MnO, decreases with increasing thickness of the
electrode layer (or film) due to the low electronic and ionic conductivities of MnO,. In order
to exclusive such influence factor, we selected the experimental data with the identical
electrochemical tests for a-, B-, y-, and 8-MnO;, from previous reports (Devaraj &

Munichandraiah, 2008; Ghodbane et al., 2009; Brousse et al., 2006; Cui et al., 2011).

Different crystal sizes can lead to the variation of effective Mn centers for Faradaic reaction,
consequently varying the specific capacitance of MnO,. According to the relationship of
SCoc X ¥ the range of the ratio of SC(MnO,)/ SC(a-MnOy) can be deduced, the extreme

values are given as

[SC(MNO,)/SC(a.- MNO, )]s, =[SC(MNO,)1,;,/[SC (et~ MnO,)],, (S1)
[SC(MNO,)/SC(at- MNO, )], =[SC(MNO, )], /[SC(e- MNO,)],, (S2)

By combining with Equation (4), Equations (S1) and (S2) become

[SC(MnO,)/SC(a.- MNO,)]..in = [X,f,ffC“Ve(MnOZ)]min/[X,f,f;““ve(a- MnO,)],.ax (S3)
[SC(MNO,)/SC(a.- MNO,)], .k = [X,f,f;‘”“v“‘(l\/lnoz)]max/[xf,ff“‘ve((x - MnO,)1..i, (S4)

As shown in Figure S3, it can be found that the ratios of SC(MnO,)/ SC(a-MnQO,) in
previous experimental measurements are included within the calculated ranges, validating our

present calculations.
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—— SC(a-Mn0,)=240 F g(Devaraj & Munichandraiah, 2008)

——SC(a-Mn0,)=297 F g '(Devaraj & Munichandraiah, 2008)

MO,
—M- SC(a-MnO,)=125 F g (Ghodbane et al., 2009)
—- SC(a-Mn0,)=150 F g *(Brousse et al., 2006)

—l- SC(a-Mn0,)=143 F g '(Cui et al., 2011)
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Figure S3. Comparison of calculted and experimental SC(MnQO,)/SC(a-MnQO5).
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Figure S4. Crystallographic characteristics and growth behaviors of OMS-6 (2x3 tunnel).
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Figure S5. Crystallographic characteristics and growth behaviors of todorokite (3x3 tunnel).
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