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Supplementary Figure 1 FTIR spectra of neat ANF and (PDDA/PSS)s on ANF
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Supplementary Figure 2 Pore size distribution of ANF separator determined using (a) N2
Physiosorption and (b) mercury intrusion porosimetry
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Supplementary Figure 3 UV-Vis spectra of V/(acac)z crossover in Celgard 2325 H-Type cell; Insert:
Concentration over time curve of Celgard 2325 and ANF. Neosepta and (PDDA/ANF)s on ANF
did not show any crossover after 5 hours. Error bars are calculated using the standard deviation of
5 measurements.
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Supplementary Figure 4 (a) Scanning electron micrograph of the surface of (PDDA/PSS)s on ANF;
(b) Energy dispersive spectra (EDAX) of area depicted in (a) showing Na, Cl and S signals
confirming the deposition of PDDA and PSS.
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Supplementary Figure 5 Voltage profile of flow cells with (a) Celgard 2325, (b) ANF, and (c)
Neosepta AHA as RFB separator.
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Supplementary Figure 6 Cyclic voltammogram of 10mM V(acac);, 500mM TBABF; in
acetonitrile; scan rate 100mV/s; 5th cycle shown.
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Supplementary Figure 7 % Capacity vs. Cycle for (PDDA/PSS)s on ANF flow cell. 0.05M
V(acac)s 0.5M TEABFs in ACN.



Supplementary Table 1 Summary comparing CE and VE of Flow Cells with various membranes

Current Cycle Coulombic Voltaic
Separator/Membrane :’xif(;‘_‘l?ecan':lgsliv) ﬂzitgﬁlif: (DI: :;I:tn: Time Efficiency  Efficiency CIEé Tll)m € Reference
5 (hrs) (CE) (VE)
)
7.22
Celgard 2325 O et B TR 1 ~3.6 55%# 83%* 0.13 This work
in MeCN
0.03
Neosepta AHA 0.05M V(acac),/0.5M TEABF, 1 ~3.9 70%* 76%* 0.077 This work
in MeCN
0.82
ANF 0.05M V(acac);/0.5M TEABF, 1 ~4.5 88%" 87%* 0.027 This work
in MeCN
0.003
(PDDA/PSS)s on ANF 0.05M V(acac),/0.5M TEABF, 1 ~4.9 95%* 82%* 0.010 This work
in MeCN
TEA*-Nafion : R 10 ~1.3" 91% 88% 0.069" [1]
in MeCN
Daramic 175 SLI Microporous Separator - 0.1M V(aclac)3/0.5M TEABF, 10 ~1.2" 74% 92% 0.22" [1]
in MeCN
Neosepta AHA : R 1 ~10" 51% 51% 0.049" [1]
in MeCN
Poly(styrene-vinylbenzene chloride-divinyl 0.4M Fe(bpy)3(BF,),/0.2M
benzene) 0.045 Ni(bpy);(BF,), - ~3.5" 95% 92%" 0.014" [2]
Pore-filled Membrane with 0.5M TEABF, in PC
Poly(4-V|rTylpyrldlne)-1,4-d|bromobutane 191 0.01M V(afcac)3/0.1M TEABF, 01 ~3.8° 929 96% 0.021° [3]
Anion Exchange Membrane in MeCN
PDDA/urushi Semi-interpenetrating Network
0.01M V 0.1M TEABF . . «
Layer 4.53 (acac],/ . 0.5 ~2.4 70% 61% 0.13 [4]

in MeCN
coated on Celgard 2400 in e

#averaged over cycles before 80% initial capacity
*Estimated from reported experimental conditions & data
- Value was not given in article
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