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All-vanadium flow batteries have gradually been demonstrated
from laboratory scale (kW) to commercialize grid-scale (MW) storage
applications due to its safe and high cycle life. But the price of vanadium
in 2018 was four times as much as 2016. It is going to make the cost of
equipment much higher. 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. This project proposes the recovery of V,0s powder to
make 3.5-valent or 4-valent vanadium. The results of the final phase of
the project have been completed: (1) vanadium from business waste was
analyzed, (2) V.0s could not dissolved totally by increasing H,SO4
concentration and solution temperature, (3) Large-scale electrolyzer was
tested and estimated successfully 10L recycled 2M VOSQO, / 4M H,SO,
electrolyte which was made from V business waste. Above the progress
rate is up to 100 %.
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Value Cost per unit Total cost
System data
Mean current density 52 mAcm™? - -
Electrode area 1.75m? kW! - -
V,05 equivalent energy 6.0kg kW 'h' - -
Flow cell casts
Activated carbon-felt electrode 35mikw! €50m~2 ($70m™9) €350 ($490)
Bipolar current collector €65 kW' (891 kW) €130 ($182)
Frame and associated components - €435 kW ($609 kW) €370 ($1218)
lon-exchange membrane 21mikw! €25m™ ($35m™) €105 ($147)
Electrolyte storage tanks (x2) 550dm?® (each) €185 each ($259 each) €370 ($518)
Pumps (x 2) - €160 each ($224 each) €320 (3448)
Control system - €500 ($700) €500 ($700)
Total flow cell cost - - €2315 ($3241)
€1157 kW' ($1620kW )
Storage costs
V505 (solute) 180kg €3.0kg™ ($11kg™) €1440 ($2016)
Electrolyte manufacture - €3.0kg " ($4kg ) €540 ($766)
Tanks 550 dm? (each) €185 each ($259 each) €370 (3518)
Total storage costs - - €2350 ($3290)
€78kwW"h!
$109kW "Th™")
Overall internal cost - - €4665 ($6531)
€155 kW h™"
$217kW'h7")
. - -
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1-Year Vanadium Prices
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Vanadium Consumption by Application 2016
Total 82,299 Metric Tons
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