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Abstract

The price of vanadium electrolyte cost more than 40 % of overall
system of all vanadium redox flow battery. If vanadium can be recycled
and reused from business waste of Taiwan Power Company, China Steel
Corporation, CPC Corporation, and so on, the cost of vanadium ion
electrolyte could be greatly reduced. But most of commercial vanadium
ion electrolyte from business waste was made by sodium roasting and
hydrazine method. All impurities and chemical additives from the raw
materials to the refining process may remain in the vanadium oxide,
resulting in reduced electric performance and damage the equipment and
premature component damage. The impurities in the electrolyte of this
plan were iron and ammonium ions, after comparing commercial
electrolyte. This research was studied to remove impurities by active
carbon and resin first, but the results show removal efficiency of iron ion
was only 2%. For pH adjustment, vanadium and iron ions in electrolyte
precipitated with decreasing pH without separation between vanadium ion
and iron ions, and the method was also not applicable. For precipitation
method, the removal efficiencies of iron and ammonium ions were more
than 70%. So the precipitation method is used as an electrolyte
regeneration procedure to establish a continuous treatment method.
Regenerative electrolyte of coulomb efficiency, voltage efficiency and
energy efficiency were 92.8%, 87.3% and 80.9%, respectively under the
conditions of commercial all vanadium redox cell testing (@100 mAcm™2,
average output power density >120 mWem2). Above the progress rate is

up to 100%.
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Researchers
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persulphate (solution),
oxygen gas at 350 °C
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Treatment using Nag S
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Oxidization wsing nitric acid,
ammonium persulphate
Oxidization using nitric acid

Loading of ZnO on AC

Helivm-oxygen plasma
treatment (o produce oxygen
resulting in ereation of
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Oxidization using nitric acid
on two commercial AC (BPL
and WPL)

Treatment at ambient
temperature and 900 °C in
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Treatment using hydrochloric
acid

Ozonation at 298 K and 1 atm
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Treatment using Lannic acid

Oxidization using nitric acid

Electrophilic aromatic
substitution of nitro groups
onto AC followed by
reduction of -NO2 (0 -NHa
Oxidization using HNO3,
1205 or Fe(
by heatl treatmen

followed

Cr(1y and Cr(1V)
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ol
S

*, Mn**, Ni** and Zn**
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Cr(VI)

Increased by factors of
approximately 3.7 (HANOz).
2.2(INH;4)28:04). 1.7(O2)
for Cr(I). decreased by
factors of approximately 4.3
(ANO3), 2.1 {(NH4125:05).
1.6(0;) for CriVI)
Increased by factors of 1.4
(for pH 3} and 1.2 (for pH 5)
Increased by factors of 1.7
(without presence of KNO3 }
and L9 (with KNO3)
Increased by a factor of 1.35

Increased by a factor of 1.4
(approximation)

Increased by a factor of 3.0
(approximation)

Increased by a factor of np to
34 (approximation)
Inereased by a factor of up o
4.3

Increased by a factor of 3.8

Tnereased by a lactor of 38.0
(BPL}. Decreased by a factor
of .76 (WPL)

Increased by 70.3% theat
trealment al 900 °C in SO31

Tnereased by a factor of 1.7

Increased by a factor of up to
26

Increased by 30 times (for
Cu*)

Tnereased by a lactor of
approximately 1.2 (==20%)
Tnereased by 23.5% (Cu™),
17.8% (Cd**), 14.0% (Zn*7)
and 17.9% (Fe™)

Tnereased by a [actor of up o
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Distribution coefficient. Ky
was increased by a lactor up
to 140 (for Cu?*) and 4 (for
Ph7)

Increased by a factor of np o
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Lo4AET BRFRRE AP E T T R ICP AR

<3 k34 381 382 [ w4y E/ 8D | v a(AiE/D 82)
Total Vanadium 1.6 1.62 1.67 1.0 1.0
V3+/V4+ ratio 3.51 3.47 3.47 1.0 1.0
SO42- 4.1 4.02 4.28 1.0 1.0
PO43- 0.531 0.536 0.015 1.0 35.4
Fe 73.2 9.6 6.4 7.6 11.4
Ca 6.9 5 3.3 1.4 2.1
Mg 5.9 11.3 1 0.5 5.9
Ni 0.2 N.D. N.D. - -
Sn N.D. N.D. N.D. - -
Cu N.D. N.D. N.D. - -
Al 11.8 19.9 5.3 0.6 2.2
Li N.D. N.D. N.D. - -
K 2.1 2.1 2.7 1.0 0.8
Cr N.D. N.D. N.D. - -
Mn 0.8 0.2 0.1 4.0 8.0
Co N.D. 0.3 N.D. - -
Zn 0.3 0.4 0.4 0.8 0.8
Mo 12.9 10.1 2 1.3 6.5
NH4+ 650 27.5 1.1 23.6 590.9
Si 2 3.4 1.9 0.6 1.1
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