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In this research, SGO was prepared by shredding LGO under sonication in alkaline
environment. The polarized optical images of the GO dispersion before (LGO) and after
the treatment (SGO) are shown in Figure S2. The LGO dispersion displays obvious
birefringence, indicating its nematic phase, while no liquid crystalline behavior can be
found for SGO. This change in optical property has been verified as a sign of GO’s
scale decreasing®, which can be demonstrated more directly by AFM (atomic force
microscope) images of LGO and SGO (Figure S3). The mean lateral size of SGO was
determined to be 0.42 pum, much smaller than that of LGO (1.65 pum).

The morphology and structures of gpC can be well observed from SEM and TEM
images (Figure S11a,b), while the graphitized lattice is clearly shown in Figure Sllc.
A high specific surface area of 1467 m? g~* was measured with the average pore size of
3.9 nm (Figure S11d). The CV curves of gpC electrode were recorded in the potential
window of 3.0-4.5 V (vs Li/Li*), with Li° as the counter electrode (Figure S11e). The
symmetric, peak-less and quasi-rectangular shape indicates a typical electrostatic
double layer capacitance (EDLC), which was also verified by the almost straight
charging/discharging profiles in the subsequent galvanostatic tests (Figure S11f). A
high capacitance of 178.3 F g~* was revealed at 0.5 A g%, while 137.7 F g'* can be
maintained at a higher current density of 5 A gl The excellent PFs -storage
performance of gpC allows a good matching with SnO.@C@half-rGO in LIHC devices.



Figure S1. SEM image and the corresponding Energy-dispersive X-ray elemental
mapping result of SnO,@C@half-rGO.

Figure S2. The images of (a) LGO and (b) SGO dispersion of 2 mg mL™ under
polarized light microscopy.
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Figure S3. The images of (@) LGO and (b) SGO sheets under atomic-force
microscopy.
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Figure S4. (a,b) SEM and (c,d) TEM images of the LGO-derived sample
SnO,@C/rGO. A wholly-wrapped cluster structure can be well distinguished.
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Figure S5. (a,b) SEM images of SnO»/C, the control sample prepared without GO.
A porous surface morphology can be observed in (b).

Table S1. The main grain size of the SnO; nanoparticles in the samples, determined
by Scherrer equation.

Sample Name Peak Center FWHM Mean Grain Size
SnO2 nanoparticles 26.61 5.60 1.44
SnO@C@half-rGO 26.75 3.29 2.45

SnO2@C/rGO 26.72 3.49 231

Sn02/C 26.51 2.69 3.00
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Figure S6. TGA curves of SnO,@C@half-rGO and SnO.@C/rGO, with heating rate

of 10 < mint in O, atmosphere.
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Figure S7. Survey XPS spectra of SnO,@C@half-rGO and SnO,@C/rGO.

Table S2. Element contents of C, O, and Sn computed from survey XPS spectra.

Position FWHM  Area Atom Concentration Mass Concentration

Sample Name Peaks V) @) (T MEP) o) )
Cls 28460 1.28 1.62 81.09 61.46
Sn0.@C/rGO O1s 53141 3.28 0.32 15.91 16.06
Sn3d 487.05 1.40 0.06 3.00 22.47
Cls 28461 112 1.08 66.06 36.52
SnO@C@half-rcO O1s 531.26 151 0.42 25.80 19.00
Sn3d 487.32 1.20 0.13 8.14 44.48

Table S3. Comparison of the SnO. content values in SnO,@C@half-rGO and
SnO,@C/rGO calculated from TGA and XPS results.



Current (A g™

SnO- content calculated from  SnO2 content calculated from

Sample Name
TGA results (wt%) XPS results (wt%)?2
Sn0.@C/rGO 68.5 28.5
SnO@C@half-rGO 63.6 56.5

@The SnO: content values calculated from XPS results are based on the Sn element contents in

Table S2, following the equation:
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Figure S8. CVs of (a) SnO.@C@half-rGO, (b) SnO.@C/rGO and (c) SnO,/C at 0.1

mV s™* for the first 3 cycles.

Figure S9. (a,b) TEM images and inset of (b) SEAD pattern of SnO.@C@half-rGO
after tested for 200 cycles at 100 mA g .
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Figure S10. XRD pattern of SnO.@C@half-rGO after tested for 200 cycles at 100

mA g



Table S4. Compare of the capacities, service durability and rate performance of
SnO,@C@half-rGO with other SnO,—rGO composite anodes with hierarchical
structures reported in literatures.

low rate high rate
SnO2—rGO composite anodes
i i i Capacit Capacit
with hierarchical structures pacity Current pacity Current
(mAhg) . (mAhgt) .
density density
/ after xx [ after xx
(mAg) (mA g?)
cycles cycles
SnO:z nanoparticles fixed on rGO with
~750/100 100 ~320/700 1000
PANI coating?
polydopamine coated rGO/SnO: cross-
718 /200 100 512/50 1000
linked with PAA3
SnO2-rGO nanoribbons* 1027 / 165 100 753/ 600 1000
graphene-encapsulated hollow
583 /100 200 487 /100 500
Sn02@SnS7°
Hierarchical TiO2-SnOz—graphene
750/ 100 100 470/ 150 1000
aerogels®
3D hierarchical porous SnO2/graphene
830/70 100 621/ -- 500
frameworks’
sandwiched graphene/SnOznanorod/
1419 /150 100 750/ 350 1000
carbon nanostructures®
graphene-based mesoporous SnO2° 847.5/50 78.2 -/ -- -
flower-like SnO2 nanoparticles grown
658.4 /50 100 ~500/ -- 500
on graphene®®
3D carbon-coated SnO2/rGO foam?!! 717/130 100 - /- --
3D graphene/CNT/SnOz hybrid*? 842/100 200 414 -- 2000
amorphous ultrathin SnO: films on
~800/ -- 100 410/ 200 1000
graphene network?!?
3D Graphene/SWCNT aerogel
) ] 758 /200 100 537 /300 1000
anchored with SnOz nanoparticles'*
SnO: nanocorals@graphene aerogel® 872 /50 100 584 / -- 1000
N-doped carbon@SnO@Sn/3D
901 /200 100 550 / 500 1000
graphene-like networks'6
. 795 /1000 1000
SnO@C@half-rGO in this work 1035 /200 100
370 /10000 5000
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Figure S11. (a) SEM observation of gpC. (b,c) TEM images of gpC with different
magnification. (d) Nitrogen adsorption/desorption isotherms and inset pore size
distribution of gpC. (e) CV curves of gpC electrode over 3.0-4.5 V vs Li/Li*. ()
Galvanostatic charge-discharge curves of gpC electrode at different current densities
of 0.5-5.0Ag™
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Figure S12. The capacitance retention and coulombic efficiency of
SnO,@C/rGO//gpC LIHC for 2000 cyclesat 1 Ag™.
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