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XVI MEKAYHAPOJHASI KOH®EPEHLIHA

V205@PEDOT as high-performance cathode material for aqueous zinc-ion
batteries

S.N. Eliseeva'”, F.S. Volkov', M.A. Kamenskii', E.G. Tolstopjatova',
V.V. Kondratiev'

"' Saint Petersburg State University, Institute of Chemistry 7/9 Universitetskaya nab.,
Saint Petersburg, Russia, 199034

Among the various candidates of the new type of metal-ions batteries e
as an alternative power sources, rechargeable aqueous zinc-ion batteries “
(AZIB) has received much attention last decade due to their safety and cost-

effectiveness.

V205 has been regarded as a promising cathode material for AZIBs, attributed to 1:-
unique layered structure providing possibility to reversibly intercalate Zn>* ions and relative!:
high theoretical capacity. However, there are several drawbacks of V20Os like its dissolution
structural instability, low electronic conductivity. Different strategies can be applied :
overcome these problems: 1) nanostructuring the materials with specific architecture: 2
introducing other metal ions; 3) selection the electrolyte; 4) surface modification by graphen
carbon nanotubes, conducting polymers.

Vanadium oxide coated by poly(3,4-ethylenedioxythiophene) (V2Os@PEDOT) wz-
successfully synthesized by chemical oxidation of EDOT. V,Os@PEDOT was characterize:
by energy dispersive X-ray and thermogravimetric analyses to evaluate the amount of PEDOT
on the oxide surface and by scanning electron microscopy. Electrode materials were prepare:
by mixing of V:0s and V20s/PEDOT (70 wt.%) with carbon black (20 wt.%) anc
polyvinylidene fluoride (10 wt.%) dissolved in N-methylpyrrolidone. The resulting viscous
slurry was cast on the titan foil, dried under vacuum and pressed. Coin cells CR 2032 werc
assembled vs. Zn foil as anode with 3 M ZnSO4 as electrolyte. Comparative study o-
electrochemical properties of V205 and V>Os@PEDOT electrodes was performed by cyclic
voltammetry and galvanostatic charge/discharge in a potential range 0.3 — 1.4 V vs. Zn/Zn-".

The gradual transformation of V2Os material structure and the corresponding
development of cyclic voltammograms shapes were observed for first several cycles (1-2
cycles). Fially, two pairs of anodic/cathodic peaks in the CV curves. For V.Os@PEDOT
electrode the two pairs of peaks were observed right after first cycle, their potentials were a:
1.05°0.95 and 0.75/0.65 V, respectively. These peaks are attributed to the formation of new Zn-
containing phases of ZnsV:0s, corresponding to the different degree of intercalation of Zn-

101ns.

[a")

Enhanced specific capacities of V,Os@PEDOT-electrodes were observed immediatels
from the first cycles compare to V20s at different current (see Table 1, O for 13/ 10 cycles).
Table 1. Specific capacities of V20s and V>Os@PEDOT-electrodes.

O, mAh-g"!
0.1 A-g" 03Ag' |[1Ag! |5Ag!
V105 100 / 260 125/187 | 62/110 | 32/64
V205@PEDOT | 320 /280 300/360 | 333 265
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