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Fig. S1 SEM images of the commercial TiO2 powder (P25)
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Fig. S2 Schematic illustration of the formation of TiO2 nanotubes under stirring hydrothermal
process at 130 T for 24 h
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Fig. S3 Experimental procedure of direct PECVD growth of graphene armored coatings on
TiO2 NTs. The direct growth of defective graphene over TiO2 NTs is inspired by our previous
studies pertaining to the direct growth of graphene insulating oxide supports (ACS Nano 2019,
13, 7517; Adv. Mater. 2018, 30, 1800963; ACS Nano 2018, 12, 10240; Nano Res. 2015, 8,
3496; J. Am. Chem. Soc. 2014, 136, 6574)

The formation of uniform coating of graphene on TiO2 NTs was subject to a well-designed
process of direct CVD route, which has been extensively reported by us and others in recent
years. Briefly, carbon precursor (CHg in this work) was introduced and pyrolyzed by the
plasma into various types of carbon fragments prior to reaching the reaction zone. At the
surface of TiO2 NTs, the carbon fragments managed to nucleate, in this regard, the uniform
distribution of gas flow (in a low-pressure condition) would aid the uniform nucleation of
graphitic carbon. As such, graphene starts to form by means of surface diffusion of carbon,
thereby leading to the uniform coating of graphene sheets on TiO2 NTSs.

TiO, NTs G-TiO, NTs

Fig. S4 Digital photographs of the white-colored TiO> NTs (left) and the dark-colored
PECVD-derived G-TiO2 NTs (right)
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Fig. S5 SEM image of thus-fabricated TiO2 exhibiting an interwound nanotube morphology.
Scale bar: 500 nm

Fig. S6 TEM image of the uniform nanotubular morphologies of G-TiO,. Scale bar: 200 nm
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Fig. S7 N2 adsorption/desorption isotherms of TiO2> NTs and G-TiO2 NTs
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Fig. S8 TG curve of G-TiO2 NTs, exhibiting a low content of graphene (< 5 wt%)
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Fig. S9 XPS spectra of the as-prepared G-TiO2 NTs. a) Survey spectrum, b) C 1s and c) O1s
high-resolution spectrum
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Fig. S10 Sheet resistance mapping of the PECVD-derived G-TiO2 NT films
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Fig. S11 The first three CV curves of G-TiO; electrode at a scan rate of 0.1 mV s*
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Fig. S12 Rate performances of bare TiO2 NTs, heat-treated TiO2 NTs and G-TiO2 NTs at
various current densities of 0.05-5 A g*
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Fig. S13 Cycling performance of G-TiO> electrodes with different dosages of graphene (~3%,
~5%, and ~8%) at 0.5 A g}
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Fig. S14 EIS curves of the TiO2 NT and G-TiO2 NT electrodes
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Fig. S15 a) GITT profiles of bare TiO2 NTs and G-TiO2 NTs during the discharge process,
with the inset showing the corresponding K™ diffusion coefficients. b) A single GITT curve
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Fig. S16 CV curves of a) TiO2 NT and b) G-TiO2 NT electrodes at different scan rates in

range of 0.1-2.0 mV s?

0.25
d

G-TiO

0.20

o TiO,NTs

mA)

= 015

0.10F

0.05F

Peak curren

0.001

0.4

0.8

1.2 1.6

Square root scan rates (mV s)°°

b 0.2

Current (mA)

o
o

©
[e2}

o
o
-
o

Peak current (mA)

0.10

0.05

0.00

o
N

©
B

0.1-2mVs™

1 2 3
Voltage (V vs. KIK")

o TiO,NTs

0.4 0.8 1.2 1.6

Square root scan rates (mV s™)%°

Fig. S17 Reaction kinetics with respect to the K*-ion diffusion properties of TiO2 NTs and G-
TiO2 NTs at different scan rates. a) Aathodic and b) anodic peaks
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Fig. S18 Schematic illustration of the electrochemical cell for in-situ TEM measurement

Fig. S19 a-d) Time-resolved TEM images showing the first electrochemical potassiation
process of TiO2 NTs. e-f) The first depotassiation process of TiO2 NTs. A potential of +2.0 V
was applied to extract K*. Scale bars, 100 nm

Fig. S20 Calculated structure model of G-TiO2 system with a) top and b) side view. Ti, C,
and O atoms are in blue, green and orange color
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Fig. S21 SEM images of a) the AC and b) the PAC. Scale bars, 500 nm
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Fig. S22 N adsorption/desorption isotherms of the a) AC and b) PAC. The derived BET
surface area value is displayed

Table S1 Comparison of potassium storage performances based on titanium-based anodes
between this work and other reported studies

. Curr_ent Cycle Initial_ Capacity Ref.
Materials Morphology dﬁns_llty s cripj:\r(]:lt)_/l decay (%) | (Year)
G-TiO2 nanotubes a

5.0 3000 | 129 25.5
H-TiO>-C nanotubes 0.5 1200 | 163.4 18.7 S1(2019)
K2TigO13 microscaffold | 0.5 1000 | 70.3 16.0 S2(2018)
TisCe nanoribbons 0.2 500 | ~95 - S3(2017)
K2Ti409 nanoribbons | 0.2 900 | ~95 49 S4(2017)
TiOxN,/C nanoparticles | 0.2 1250 | ~150 - S5(2019)
S%immuo'z nanosheets 1.0 1000 | 124 <30 S6(2019)
%)aé*"T'Z(PO“k microspheres | 1.0 1000 | ~168 25.4 $7(2018)
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