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Study on the Electrolyte Added Chlorosulfuric Acid for
All-vanadium Redox Flow Battery
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Abstract >> The electrolyte added the chlorosulfuric acid (HSOsCl) as an additive was tested for the electrolyte
in all-vanadium redox flow battery (VRFB) to increase the thermal stability of electrolyte. The electrolyte property
was measured by the CV (cyclic voltammetry) method. The maximum value of a voltage and current density in
the electrolyte added HSO;Cl was higher than that in the electrolyte non-added HSO;Cl. The thermal stability
of the pentavalent vanadium ion solution, which was tested at 40°C, increased by adding HSO;Cl. The performances
of VRFB using the electrolyte added and non-added HSO;Cl were measured during 30 cycles of charge-discharge
at the current density of 60 mA/em’. An average energy efficiency of the VRFB was 72.5%, 82.4%, and 81.6%
for the electrolyte non-added HSO;Cl, added 0.5 mol of HSOsCl, and added 1.0 mol of HSOsCI, respectively.
VRFB using the electrolyte added HSOs;Cl was showed the higher performance than that using the electrolyte

non-added HSO;CL
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Fig. 1 Experimental set-up for the cyclic voltammetry meas-
urement of electrolyte
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Fig. 3 CV (cyclic voltammetry) curve of the each electrolyte
measured at scan rate of 20 mA/s

Table 1 Potential difference (AEp) at anodic-cathodic maximum
current density and current density ratio of maximum peak
(Ipa/lpc) calculated from the data of CV curve in Fig 3. for
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Table 2 Precipitate formation time in the each electrolyte
obtained by thermal stability test

Precipitate
Electrolyte formation
time (hr)
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E2 (2.1 M VOSO; in 2 M H.SO4 + <18
0.5 M HSO:CI)
E3 (2.1 M VOSO; in 2 M H.SO4 + <60
1 M HSOsCI)
SoflA V2059 4 1{}% %.47}3 SRR

=Tl ZolA4E Lo =
234410] 40CoA 57} HME o} #%—‘ﬁii$51
VOsHEs AAlskaL Q7] wiZolekal Hehen)

33HLE H=EA &

=7

2 FRjoAe] Fsieto] Fsaxy

Fig. 4= El, E2, E3A3||NS AJ831= VRFB2
W 304k01E F9ke] A& Ve
%‘— HlA 304102 Eot E1 45|12 A-8-3F VRFB
O] AFFLLS 88.2-90.3%, HtEE-L 81.2~82.8%,
NYATLL 72.1~73.3%S R}t E2AsHe A
23 VRFBY] HAHFFEL 93.5-95.9%, AYaLL
85.7~87.6%, oA &8 80.5~83.5%= Rt E3
oS AMESH VRFBO] AFa-8-2 93.6~95.0%,
A AES 85.4~86.3%, oUAEES 80.7-82.0%
et
Fig. 45 2 & & Ql5%ol, 2422 Aol
3 VRFBAA]2] &8
oL, Ao o k
E1dsols A3t VRFBY B+ HAFa&S
89.0%, Ha AYFLL 81.5%, Bt AUAELL
72.5%2 KAtk B2 S A3 VRFBO| Bt
AFAEL 94.7%, Bt APAE-L 87.0%, Bt o
U 582 824%E Wt E3-8|NS A185F VRFB
9] Ht AFEES 94.9%, Ht HAUFE2 86.0%,

o rlo
H
2
i

Q] A3}

R

838 - A 173

100

90 L s .y gt

i QG.*O&&&O*GG.*t&&“““""“"'.

3
o

AMAAM AMAAAAAAAA A AAAAAL, L adhd

Efficiency (%)
=
1

)
o
1

—— Current Efficiency
504 | —-®-- Voltage Efficiency
-4 Energy Efficiency

T T T T T T 1
0 5 10 15 20 25 30 35

Cycle Number

(a) E1 electrolyte

Y uduiniinieinininiaiey SHP PP

(244 422 J X J 2222 12 .-...."..‘....

shdAMAAAAAAAAAAL, L Laanan, L

Efidency (%)

—a&— Current efficiency
-~ Voltage efficiency
- Energyefficiency

T T T T T T 1
Cycle number

(b) E2 electrolyte

e

N e S e ey e e T e e S g S )

80 shhbadiibdshbihibihdddbdidddd

E fidency (%)

o
o
1

—&— Current efficiency
--@.-Voltage efficiency
504 | .--4&--Energyefficiency

T T T T T T
0 5 10 18 20 25 30 35

Cycle number

(c) E3 electrolyte

Fig. 4 Efficiency of the VRFB using a each electrolyte
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