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Scheme S1 Synthesis process of the BiVO4/V,05 heterostructures.
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Figure S1: High Resolution TEM images of lattice fringes confirming the heterostructure
formation of BVO/VO.
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Figure S2: GCD plots of the ZIB (BVO/VO/CNTs/Zn?>"/Zn-AC) at intermittent stages of cycling
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Figure S3: GCD curves of BVO/VO in a) Acetonitrile and b) water-based electrolytes.
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Figure S4: The Ex-situ XRD patterns of BVO/VO electrodes in pristine, 1% discharge and first
charge states.



a Bi4f 1stDischarge b Bi4f 1%tcharge
3t k. - 3t © Bidf,
= 9 B|4f712 in ;
._‘?_ i4f512 | Bi3+ ~
S 2t ] | P!
X x
0
*tn- b
S 1} , S1¢
o - Bi* 3
(& Sat : l 4 l
0 Lo i< ATy B0 R D0 e
166 164 162 160 158 156 8 156
Binding energy | eV
4
3fc Vv2p V2p3,2 d V2p ?-Psfz
F'm 1st Discharge ‘ _‘_”_ 3F 1stCharge
82 s
X X
4
"g 1t S
S
o o]
(&) { 2 o
22 524 520 516 512 228 524 520 516 51
Binding energy | eV Binding energy | eV
e 15} Zn2
_ 10} Zn2p B f p Zn2p., ﬁ
! ( T st
2 gl 1st Discharge ..03_ 12p TRGhage
> S ol
‘; 6 Zn2p,; ‘; Zn2p,;
) n 6t 4
w 4¢ - .
S S
§ 2| § 3
0 ..3\,-.".'.'; o SERSebRY 0 DR .\;.-?4""‘? / B Ronoes AR T S SO ":‘_
1048 1040 1032 1024 1050 1040 1030 1020
Binding energy | eV Binding energy | eV

Figure S5: Ex-situ XPS spectra of BVO/VO electrodes in first discharged and charged states.
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Figure S6: XPS survey spectrum of cathode after 5 cycles.
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Figure S7 Change of the real part of the impedance Z' versus the inverse square root of
frequency ® 2 (in the low-frequency region).



Cross-sectional View

Figure S8: FE-SEM images of fresh and cycled BVO/VO electrodes of Calcium ion batteries.
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Table S1 Comparison for Dz, of various cathode materials in ZIBs.

Cathode Dz,2" (em? s7) Reference
BiVO4/V,05 Heterostructures | ~10-1° [this work]
Mn;04 nanoflowers 10-12 1

ZnMn;04 1.0 x 10-11 2

VO, 10-11 3

H, V305 5% 100 1.5 x 10710 4

K, V50, 1.99 x 10! t0 2.33 x 1010 2

K2V6016' 157H20

6.75 x 10712 t0 2.10 x 10!

Ko25V,0s5

1.015 x 10! to 1.14 x 10710

KV308

4.96 x 1012 t0 3.75 x 10!

Table S2 EIS fitting parameters of ZIB in the [R(RC)W] circuit.

Z1B Rs (Qcm?) | Ry (Qcm?) | Cy (mF ecm?) | Y, (S s% cm?)
Before cycling | 2.6 1.5 6.9 0.018
After cycling 2.7 19.5 0.01 0.14

Table S3 EIS fitting parameters of CIB in the [R(RC)W] circuit.

CIB Rs (Qcm?) | Ry (Qcm?) | Cy (mF ecm?) | Y, (S s% cm?)
Before cycling | 6.6 5.0 31.1 0.186
After cycling 7.8 6.0 25.6 0.228
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