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Schematics of the RFBs
The advantages of polyoxometalates (POMs) for RFBs

er P°""i’“”em°ad _L The merits » POMs possess excellent reversible redox-active properties and
e > (Lo s fast kineties
# > Safe and reliable » POMs have good chemical and electrochemical stabilities
Anolyte ( A canawe | > Flexible and scalable design » POMs can store and transfer multiple electrons per molecule
ot Ulve EnlEngEs » POMSs’ polynuclear structures enable electron delocalization
Membrane ®L_ow specific energy density

Structural illustration of TBA,[V,04,Cl] {POV,}

'Redox Flow Batteries (RFBS)

Our solution

| ®The energy is stored and converted via the reversible redox-active species within the i @ Design and synthesize in specific solvent media to improve the energy
I electrolyte. : .

! ! capacity of RFBs;

i & The active species in anolyte and catholyte can be different species, dividing into i 4 of RFBs to decrease Inner resistance to boost the columbic
i symmetric RFBs and asymmetric RFBs. i efficiency of RFBs;

EOThe battery capacity and power of RFBs are decoupled, making them more suitable for i ®Choose the appropriate potential of active species to deliver Per
| large-scale intermittent energy source. i POMs molecule.

0.3

| —— 1mMPOV , Anolyte :
0.3 X Cathglyte (2) 03 Anolyte before cyghc test (1) 20 ' —m— Celgard 2400 - (2)
i Anolyte after cyclic test yd
— 02 F . 18 |
o o~ Catholyte before cyclic test i /'
g 02 F ' 0.2 F Catholyte after cyclic test 16 /l
< © § X - [
£ < 01} = i /
o o1t g S 01 _ e
2 2 é I € 12k n
g = =) _5 I /./
o 0.0k g 0.0 I -4?3 0.0 | \-—/E 10 ./.
= . o ‘o = | n
O = o N a"
= 8 L ! 8 | ..l
Z = 201} i 2"
- L = R L (- |
= X
U -O 2 — 4 —
02 F 02k X
@ Scan rate 0. 1 Vs ' @ Scan rate 0.1 V/s 0.3 2
I . | . | . | , I . I \ | e @ Scan rate 0.1 V/s N
20  -15 -0 05 00 05 1.0 0 s a0 s o0 o5 1o 0 =ttt
Potential (V vs. Fc Potential (V vs. Fc - o o L ' ' '
( ) ( ) Potential (V vs. Fc)
2.5 (3) 0.18
sol - (4) 14 —e—POV (3)
I 0.16 - i
1.5 F S - 1.2
G I ‘s 0.14 | -
5 10} < | S0k - ®
< £ 012} T | o—
é 0-5 B b - g 0 8 ./
2 0 2 0.10 | 2" /
g 0.0F 8 : | o
2 X - © 0.6
= 008 | -
=-05F = 9 i
g 0 3 0.6 | 5 04 ¢
8 G0l 0.06 |- o VA /
X [ < Fitting Slope=0.234 [ o
1.5k 0.04 |- D0=2.73*10" cm’s™ 0.2 |-
- 1 A 1 . \ . 1 A \ A \ . I 0.02 1 . 1 . ! L L . ' L 1 . - . . . . . \ . , )
S | 03 04 05 06 07 08 09 0.0 T T e .

: S t e (/s 0 1 2 3 4 5 6 7 8 9
Potential (V vs. Fc) quare root scan rate (V/s) Time (day)

Fig. 1. Electrocatalytic performance of 1 mM POV, in acetonitrile with 0.1 TBAPF; as supporting electrolyte. (1) and (2) CV Fig. 3. Characterization of the electrolyte and RFBs properties.(1) CV profiles of the electrolytes before and
curves of POV, at scan rate of 0.1 V/s OER polarization curves of different catalysts, (3) SWV of POV 14 at scan rate of 0.1 V/s after the cyclic test at scan rate of 0.1 V s, (2) Impedance of the RFBs with modified Celgard 2400

(4) Diffusion ceffficient of POV, at potential peak at -1.2V. membrane. (3) The percentage of POV,, crossover the Celgard membrane during the static diffusion test. (4)

SEM images of the electrodes before (a, b) and after the cyclic test (c, d).
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=T % 3thcycle( ) 25 [2) “* A novel polyoxovanadate cluster TBA,[V,04,Cl] {POV} was firstly used for symmetric
Jol e | / / / / / / / / RFBs, the battery delivered a specific capacity of 2.5 Ah L with stable cyclic performance over
20 F

- 200 cycles.
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§ N 2 “* Targeted synthetic strategies for new polyoxometalates clusters, including cation exchange,
| 51'0_‘ ligand substitution, heterometal installation, marking a new direction for the application of
05 | 05l \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ polyoxometalates in RFBs.
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