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Figure S1 Magnified XPS spectrum for Ols of BiVO,4 nanorods with deconvulated peaks.



Figure S2 SEM images of BiVO,4 nanorods at two different magnifications.



Figure S3 TEM images of BiVO,4 nanorods at two different magnifications, suggesting the formation of

nanorods.
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Figure S4 Ex-situ XPS analysis: core-level Ols spectra of BiVO, electrode after charge/discharge cycles,
suggesting the presence of Bi-O, V-O and Li-O.
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Figure S5 (a) Galvanostatic charge/discharge curves for BiVO, nanorods in half-cell configuration at
different current densities, (b) Few galvanostatic charge/discharge cycles from 500 cycles measured at 1.1

Alg
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Figure S6 (a) Cyclic voltammetry curves for BiVO, anode at different scan rates, (b) The plot of total
gravimetric charge against the reciprocal of the square root of potential scan rate for BiVO, electrodes, (c)

Voltammetric response at a scan rate of 1 mV/s, the capacitive contribution to the total current is shown by

V-1!2 (deQ 51!2)

Log(scan rate (mV/s))

the shaded region, (d) Plot of log (current) vs log(scan rate) for anodic and cathodic responses.
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Figure S7 Nyquist plots for BiVO, anode at differetnt discharging (a) and charging (a) potentials.
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Figure S8 Core-level XPS spectra for (a) Cls and (b) Ols of partially reduced graphene oxide (PRGO)

with corresponding deconvulated peaks.
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Figure S9 (a) SEM and (b) STEM images of PRGO suggesting the formation of open-porous nanosheets,
(c) Nitrogen adsorption/desorption isotherm of PRGO samples with corresponding pore size distribution

curves (inset)

10



(a)3 : ' 2 . v ¥ T
- 14 i
b —
&
o 04 i
o
o -
[
o -1 .
5 —1mVis
O, —2mV/is
=i —5mV/s
— 10 mV/s 1
15 20 25 30 35 40 45
Potential (V, LilLi")
(b)o 2. ]
@ Anodic current
—=0.04 @ Cathodic current .|
<
E oo. |
[ =
D 4. b=0.9613 b =0.9749
5 R® = 0.9998 R = 0.9985
© 0.6- -
N
(@]
—1.0.8- ]
-1.0- ]

00 02 04 06 08 10
Log(scan rate (mV/s))

Figure S10 (a) Cyclic voltammetry curves for PRGO cathode at different scan rates (b) Plots of

Log(current) vs Log(scan rate) suggesting the major contribution from suface capacitive processes as b =
0.97.
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Figure S11 (a) XRD patterns of BiVO,4 and PRGO after 6000 cycles, suggesting amorphous nature of the
materials. (b and ¢) TEM images of BiVO, after 6000 cycles, indicating that BiVOy still preserves their
nanorods-like morphology. (d and ¢) SEM and TEM image of PRGO after 6000 cycles, respectively. The

images suggests that the PRGO maintained their nanosheets-like structure after charge/discharge cycles.
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Table S1 Comparison of electrochemical properties of carbon based anode materials with present report

Anode Material Reversible capacity (mAh/g) Capacity retention (mAh/g) References
BiVO, 1035 at 0.12 A/g (5382 mAh/cm?) 793 at 1.1 A/g after 500 cycles Present work
FeVO, 1237 at 0.5 A/g (4490 mAh/cm?) 1237 at 0.5 A/g after 100 cycles [1]

FeVO, 527 at 0.075 A/g 432 at 0.075 after 100 cycles [2]

FeVOg-graphene

1046 at 0.1 A/g

1046 at 0.1 A/g after 100 cycles

[3]

Li;VO,

323 at0.02 A/g

283 at 0.02 A/g after 25 cycles

[4]

Li;VO4/ N-doped graphene

491at 0.1 Alg

195 at 2 A/g after 900 cycles

[5]

LizVOys 416 at 0.2 A/g 286 at 0.2 A/g after 200 cycles [6]
Li;VO, 422 at 0.394 A/g 376 at 0.394 after 75 cycles [7]
Li;VO,/C/CNTs 397 at 0.394 A/g 272 at 4 A/g after 500 cycles [8]
Hollow-Cuboid Li;VO4/C 415at0.2 A/g 415 at 0.2 A/g after 50 cycles [9]
92 % retention after 1000 cycles (10 C=4 A/g)
Oxygen deficient LisVO, 495 at 0.1 A/g 270 at 1 A/g after 500 cycles [10]
Li;VO,/C/rGO 435at 0.4 A/g 325 at 4 A/g (10 C) after 5000 cycles (82.5 % | [11]
retention)
Li;VO4,/rGO 486 at 0.4 A/g 163 at 2 A/g after 5000 cycles (63.1 % retention) [12]
Carbon-Encapsulated Li; VO, | 410at0.4 A/g 80 % capacity retention after 2000 cycles [13]
Li;VO, 481 at 0.1 A/g 398 at 0.1 A/g after 100 cycles [14]
Li;VO,/C hollow spheres 429 at 0.08 A/g 275 at 4 A/g after 3000 cycles (97 % retention) [15]
Ce doped FeVO, 1339 at 0.09 A/g 513 at 0.09 A/g after 40 cycles [16]

Table S2 Comparison of published electrochemical properties of Li-ion capacitors with our present work
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LIC cell Energy density (Wh/kg) Power density (W/kg) Voltage (V) Cycling stability References
BiVO,/PRGO 152 at 384 W/kg 3861 at 42 Wh/kg 4.0 79 % after 4000 cycles Present work
LisTisO,,//AC? 67.5 at 490 W/kg 4995 at 33.6 Wh/kg 3.0 85 % after 2000 cycles [17]
Graphene//FRGO? 148.3 at 141 W/kg 7800 at 71.5 Wh/kg 4.2 68 % after 3000 cycles [18]
Graphene-Li Ti50,// 95 at 40 W/kg 3000 at 32 Wh/kg 3.0 87 % after 500 cycles [19]
Graphene/Sucrose

Li;VO,//AC 49.1 at 72.5 W/kg 129.7 at 24.5 Wh/kg 3.5 - [20]

LiTi, 5Zrys(POy4)s// AC | 46.7 at 79.2 W/kg 8120 at 9.91 Wh/kg 3.4 93 % after 100 cycles [21]
Fe;04-Graphene// 3D | 147 at 150 W/kg 2587 at 86 Wh/kg 3.0 70 % after 1000 cycles [22]
Graphene

TiC//PHPNC* 112 at 450 W/kg 67500 at 35.6 Wh/kg 4.5 83%, 5000 cycles [23]
Graphene-VN 162 at 200 W/kg 10000 at 64 Wh/kg 4.0 86%, 1000 cycles [24]
//carbon nanorods

CNT/V,0s//AC 25.5 at 40 W/kg 6300 at 6.9 Wh/kg 2.7 80%, 10000 cycles [25]
TiO,-B 12.5 at 300 W/kg 1300 at 8 Wh/kg 2.8 1000 cycles [26]
nanowire//CNT

TiP,O4//AC 13 at 46 W/kg 370 at 0.2 Wh/kg 3.0 78%, 500 cycles [27]
Li-Hard carbon//AC 82 at 100 W/kg 50000 at 1 Wh/kg 2.8 100 % after 40 cycles [28]

'FGO-functionalized graphene oxide, 2AC-activated carbon, SFRGO-flash reduced graphene oxide, “PHPNC- pyridine-derived
hierarchical porous nitrogen-doped carbon
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