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Scheme S1. Synthetic scheme of poly(4-vinyl catechol) homopolymer (P(4VC)i0) by RAFT polymerization.
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Scheme S2. Synthetic scheme of poly(4-vinyl catechol-stat-4-styrenesulfonic acid sodium salt) copolymer
(P(4VCss-stat-SS14)) by RAFT polymerization.
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Table S1. An exhaustive list comprising the comparison of Zn|IP(4VC)iwand Zn! |P(4VCss-stat-5514) cell performances
with the state-of-the-art Zn| | polymer aqueous batteries.
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n a = not available. Theoretical capacity (Cs, theo) = (26801 x n) / MW; n = number of electrons involved in the redox pro-
cess(es), MW = molecular weight of the active-material. Cs, initialfiasymax. = initial / last cycle / maximum specific discharge
capacity obtained during cycling performance. All the specific capacities are expressed in mAh g-'. Material activity = (Cs,
max. / Cs, theo) X 100. Capacity retention (%) = (Cs, max. orfirst cycle / Cs, last cycte) X 100. nC-rate designates that the current chosen will
charge/discharge the battery in 1/n hour.
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Zn-salts: zinc trifluoromethanesulfonate (Zn(OTf),), zinc bis(trifluoromethanesulfonyl)imide (Zn(TFSI),), zinc sulfate
(ZnS0,), zinc tetrafluoroborate (Zn(BF4),), zinc chloride (ZnCly).

Supplementary salts: ammonium chloride (NH4Cl1).

Conducting additives: Ketjen black (KB), carbon black (CB), acetylene black (AB), multi-walled carbon nanotubes
(MWCNTSs).

Binders: poly(vinylidenedifluoride) (PVDF), poly(tetrafluoroethylene) (PTFE).
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Figure S1. Capacity utilization of Zn| IP(4VC)10 and Zn| | P(4VCse-stat-SS14) cells at various C rates.
The capacity utilization values were obtained dividing (practical capacity * 100) by theoretical ca-
pacity. Theoretical specific capacity of P(4VC)i0 and P(4VCse-stat-SSus) are 400 and 344 mAh g,
respectively.
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Figure S2. Representative specific capacity—voltage profiles of ZnlIP(4VC)w cells at various C-rates (from 2C to 30C),
recorded at +25 (a), +10 (b), 0 (c), =10 (d), —25 (e), and -35 °C (f).
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Figure S3. Representative specific capacity-voltage profiles of Zn| | P(4VCse-stat-SSus) cells at various C-rates (from 2C to
30C), recorded at +25 (a), +10 (b), 0 (c), =10 (d), -25 (e), and -35 °C (f).
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Figure S4. Cyclic voltammograms of P(4VC)io (a) and P(4VCss-stat-SSi) (b) composite cathodes at different scan rates.
The CVs are normalized by the peak anodic current to show the peak shift with the scan rates. WE = RAP/CNTs depos-
ited on glassy carbon, RE = Zn wire, and CE = Zn foil.
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Figure S5. Representative digital images of copolymer buckypaper electrodes of different polymer mass loadings, along
with their thickness.



Polymers 2021, 13, 1673

70of7

Q

Mass utilization (%)

175 100y 1.75
N 150 N1.50 joadin
S T\ / / //// o5 m cmg-z
N 05 N (mg cm™)
2 | Mass 101 8125 T
. —1.0
> 12 loasiing 25| 5 P@VC)igy  —— 10
oy O, n Y
~ E —30
0.754 @ 1C 0.75 . . . I@ 1C
100 200 300 400 0 2 6
Gravimetric capacity (mAh g™) Areal capacity (mAh cm™)
C Mass utilization (%)
175 14 29 43 58 72 87 101 ( 175
o Py
C C
lsl 1,501 stat-SSy,) Mass N 1.50 Mass
c loading | S (L(:adé;g_z)
™ (mg cm?) ':: PAVC,.. R
; 195 ?-g >1.25 8%  ——10
< - V= stat-SSy;) —— 25
© — 251 —5
o —5 1 —10
£ 1.00- 0|8 .00 o
—20 |5 —30
g —301>0.75 1c
0754 @1C 197 : : @
50 100 150 200 250 300 350 0 2 4 6

Gravimetric capacity (mAh g™')

Areal capacity (mAh cm)

Figure S6. Comparing gravimetric capacity, along with mass utilization (based on discharge capacity) (a, c) and areal
capacity (b, d) of Znl IP(4VC)wo (a, b) and Zn| | P(4VCse-stat-SSus) (c, d) cells with different mass loadings.
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Figure S7. Cyclic performance of Zn| | P(4VCss-stat-SS14) at a high mass loading of 30 mg cm™,
showing the representative normalized capacity-voltage profiles over 400 GCD cycles at 1C.



