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Fig. S1. HR-TEM images of Mn3O4 (a) low magnification; (b) high magnification shows

distinguished lattice fringes from the surface carbon to the core
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Fig. S2. Raman spectra for Mn3O4/C at a frequency region of 1200-1700 cm'!; inset: extended

region to 3000 cm!.
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Fig. S3 TGA analysis for Mn3O4/C
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Fig. S4. Selected charge/discharge profiles at a current density 500 mA g
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Fig. S5. Selected charge/discharge profiles at a current density 700 mA g
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Fig. S6. BET surface area profile of adsorption/desorption isotherm curve. Inset: pore size
distribution for Mn;04 with sponge network morphology
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Fig. S7. EIS measurements before and after cycling at 200 mA g! current density



Table S1. Morphology dependent electrochemical performance for Mn;O4 anode synthesized by different techniques.

s.no | materials/morphology current cycles | discharge capacity; capacity | rate capability | potential Ref.
density retention mAh g-'; CE% (mAh g'!) at window
mA g’! current density V)
(mA g
1 Mn;0,4/C 200 100 1185/1%t cycle;
sponge network 770/100% cycle;
100%/100t cycle
1065/1%t cycle;
500 120 651/120% cycle; ~150 at 10000 | 0.005 to This work
97.6%/100™ cycle 2.5
1155/15t cycle;
700 120 ~591/120% cycle;
100%/120% cycle
2 Highly Flexible 100 100 1271/1% cycle; 308 at 0.005 to SR1
Graphene/Mn;0, 802/100™ cycle; 2000 3.0
Nanocomposite ~99%/100t" cycle
Membrane
3 918/1% cycle;
100 500 746/500% cycle;
81.3%/500t cycle
Mn;04 240 at 1500 0.005 to SR2
octahedra 807/1% cycle; 3.0
300 500 628/500 cycle;
77.8%/500% cycle
4 Mn;04 0.1 C (<100 100 1050/1% cycle; --- .
Nanorods mA g) 108/100% cycle; 0.005 to SR3
10.3%/100™ cycle 3.0




5 | Order-aligned Mn;0, 940 100 919/1%t cycle; 882/85®h
nanostructure cycle; 96.0%/85™ cycle;
550 at 32 C 0.01to 3.0 SR4
20C 100 637/100% cycle;
40 C 100 494/100% cycle;
5 Mesoporous stacked 0.1 C (<100 60 824/1% cycle; SR4
Mn;04 mA g) 400/60™ cycle; 298 at1.5C 0.01t0 3.0
nanosheets
7 Mn;0y4 0.5 mA cm 50 860/1% cycle; SR6
Fibers (~208 mA g!) 450/50% cycle; -- 0.01 to 3.0
52.3%/50% cycle
8 Mn;04 30 40 1327/1%t cycle; ~500 at 10C | 0.01 to 3.0 SR7
-spongelike ~800/40%™ cycle; 60.3%/40t
nanostructure cycle
9 Mn;04 300/1% cycle; 115/100t%
NPs cycle; 38.3%/10% cycle | -—---
40 100 0.01 to0 3.0 SR8
Ml’l304
NPs-Graphene ~900/1%t cycle 390 at 1600
Hybrid
10 Mn;04 100/200 120 >1200/1% cycle (100 mA g
/VGCF Composite ;
>1350/120™ cycle (200 mA
gl 390 at 5000 | 0.01 to 3.0 SR9
500 200 855/1%t cycle;
1391/200™ cycle;
11 Mn;04 02C 56 1141/1% cycle;
tetragonal bipyramids 822/56™ cycle; 471 at 2C 0.01 to 3.0 SR10

100%/56™ cycle;




12 Mn;04 100 1172/1% cycle;
-coated carbon > 1100/ 100™ cycle SR11
nanofibers on copper 391 at5C 0.01 to 3.0
foam 5C 300/100% cycle
13 | Carbon quantum dot 100 50/100 1125/ 1t cycle;
coated Mn;O,4 791/100%™ cycle; 304 at 1000 0.01to 3.0 SR12
99%/100™ cycle
14 Mn;0y4 60 40 ~1600/1%¢ cycle;
/graphene composites >500/ 40t cycle ~200 at 1500 | 0.01 to 3.0 SR13
15 Mn;0,4 100 10 1912/1%t cycle;
nanocrystals 1198/10% cycle;
on reduced graphene 95.2%/10% cycle 180 at 2000 0.01 to0 3.0 SR14
oxide
1200 500 370/1%¢ cycle;
330/ 500™ cycle;
16 Mn;04 500 100 1525/1%t cycle; 380 at 2000 0.01 to0 3.0
@C core—shell 765/100™ cycle; SR15
17 | Carbon Layer Coated 40 50 974/1% cycle;
Mn;04 550 /50t cycle; -- 0.01 to0 3.0 SR16
Nanorod >98%/50™ cycle
18 Mn;04 200 140 1609/1%t cycle; ~300 at 10000
hollow spheres 980/140™ cycle; 0.01 to 3.0 SR17

100%/140™ cycle




19 Porous Mn3;O4 100 100 943/1% cycle; SR18
nanorod/reduced 573/100% cycle; 196 at 2000 0.005 to
graphene oxide 100%/100%™ cycle 3.0
hybrid paper
20 Mn;04 60 100 897/1% cycle;
/ graphene ~500/100% cycle; 220 at 750 0.005 to SR19
composites 3.0
21 Mn;04 50 50 1890/1% cycle;
nanosheet on 1180/50t™ cycle; 637 at 1000 | 0.01to 3.0 SR20
graphene via forming
a2D-2D
nanostructure
22 Mn;04 40 50 1354/1%t cycle; 400 at 2000 0.1t03.0
—graphene ~900/50™ cycle; SR21
nanocomposite 100%/100%™ cycle
23 Single crystalline 50 50 1504/1% cycle; 350 at 500 0.1t03.0
Mn;04 500/50™ cycle; SR22
nano-octahedra 100%/50™ cycle;
24 Mn;04 100 50 1380/1% cycle; 387 at 1000 0.1t03.0
nanocrystals 592/50t cycle;
anchored on multi- 63%/50™ cycle SR23
walled carbon
nanotubes
25 Mn;04 50 60 1132/1%t cycle; 0.1t03.0
-GN composite 665/60" cycle; | - SR24
aerogels 97.7%/60™ cycle
26 Mn;04 200 40 1275/1%t cycle; 382 at 2000 0.1t03.0
Nanoparticles on 800/40™ cycle; SR25

Nitrogen-doped
Graphene

1C =946 mAh g’!
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