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Table S1. Rietveld refined Structural parameter of Li;MnsO;,, LiMn,04, A-MnO,

Atoms Site X y z
Mnl t6d 0.5 0.5 0.5
AMnO, 01 32 0.26339 0.26339 0.26339
a=8.0568, cell volume=522.983,
Rp=31.2%, Rwp=19.3%, GOF=1.61
Lil 8a 0.125 0.125 0.125
Mnl 16d 0.5 0.5 0.5
LiMn;0, 01 32¢ 0.264 0.264 0.264
a=8.1851, cell volume=548.367,
Rp=15.04%, Rwp=22%, GOF=2.13
Li 16d 0.0 0.0 0.0
L1 8a 0.37500 0.37500 0.37500
Mn 16d 0.0 0.0 0.0
LiMnsO1, Mn 8a 0.37500 0.37500 0.37500
0 32¢ 0.24680 0.24680 0.24680
a=8.1377, cell volume=538.896,
Rp=5.07%, Rwp=2.73%, GOF=1.78

Table S2. ICP-MS analysis result for the Li;Mns0;,, LiMn,0,4. The amounts of Li and Mn
shown below are in gram obtained for 1 g of LiyMn;0,, LiMn,Oy,.

. . Prepared using y-MnOOH in LiNO; Prepared using y-MnOOH in
Li/M lar rat
/Mn(molar ratio) medium Liz;Mn;0,, LiOH medium LiMn,0;,
1:1 Li Mn Li Mn
0.047 0.682 0.051 0.7931
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Fig. S0. Instrumental broadening against 26 for standard Silicon powder




Fig. S1. SEM images of (a) Li;MnsO,; at Sum, (b) Li;MnsO;;, at 500nm, (c) LiMn,O4at Sum and
(d) LiMn,0O4 at 500 nm.
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Fig. S2. Overpotential at Current density SmA/cm?




LiMnyOy

LiMnyOy fitted

10

50 60

30
1(b)
25
o~ 201
5 ]
S 15-
~— ]
N 104
N
54
= LigMn501y 1 L]
— LigMns0, fitted 0- —
20 30 40 50 60 70 10 20 30 40
7' (ohm) Z' (ohm)
304(c)
254
sl
£ 20
= |
=
=15+
Bﬂ10-
54
1 = A-MnOy
04 A-MnO; fitted
10 20 30 40 50 60 70
Z' (ohm)
(d) CPE, CPE,
A LY
rr7 rr
AT [~
R, - e
R]_ RZ

Fig. S3. Nyquist plots of (a) Li;Mns0,,, (b) LiMn,0y, (¢c) A-MnO; and (d) equivalent circuit.
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Table S3. XPS Mn2p peak data of Li;Mn;0,,, LiMn,0O4 and A-MnO, before testing

Compound Binding energy position Cation distribution Mn valence
(eV)
Mn* Mn3* Mn** (%) Mn3* (%)
LizMnsO1, 642.8 642.0 84.95% 15.05% +3.84
LiMn,04 642.2 641.2 50.24% 49.76% +3.5
A-MnO, 642.2 641.9 87.14% 12.86% +3.84

Table S4. XPS Mn2p peak data of Li;Mn;O,, after testing

Compound Binding energy position Cation distribution Mn valence
(eV)
Mn** Mn? Mn** (%) Mn3* (%)
LisMnsO;, 641.8 640.78 91.78% 8.22 +3.91

Table S5. XPS peak fitting results of Olg core levels of Li;Mns0;,, LiMn,04 and A-MnO,
before testing.

Spinel oxide 0> [%] 0,27/0" [%] OH [%]  H,0 [%]
LisMn;0, 23.43 50.06 24.09 2.43
LiMn,0, 25.87 15.83 53.74 4.56

A-MnO, 6.20 32.33 37.89 23.58




Table S6. XPS peak fitting results of Olg core levels of Li;Mn;0,, after testing

Spinel oxide 0% [%] 0,*/07 [%] OH™ [%] H,0 [%]

LizMn;Oy, 13.66 53.40 25.27 7.67




Table S7: Comparison of Turn over frequency (TOF) number for various Mn-O based catalyst
(mol O,/s/mol)

Compound TOF (s1) pH BET (m? g'!) Ref
a-MnO, 1x1073 7 62 [1]
J-MnO, (HT) 5%1076 7 - [2]
A-MnO, (LT) 3x107 7 - [2]
3-MnO, 2x107 7 96 [3]
MnO;, (amorphous) 5.5x107° 7.2 88 [4]
MnO 2x107 7 11 [5]
Mn,0; (bixbyite) 3.7x1074 7 16.27 [6]
Mn;04 3x1074 7 14 [4]
6-MnO,-Mn;0, 9.3x107 58 112 [3]
nanocomposite(MnOy-2)
K0.16MH01.97'0.14H20 53%x1073 5-6 140 [4]
(cryptomelane)
LiMn, 0Oy (spinel) LOD* 7 24.5 [6]

*LOD = 0.05 nmol 02 s—1
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