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RFB PRACTICAL APPLICATIONS
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Iron-Ion/Hydrogen Redox Flow Battery

Fe/H RFB REACTION PATHWAY
Cathode:
2Fe(aq)

3++2e−→2Fe(aq)
2+ Eo=0.77 V vs. SHE

Anode:
H2→2H++2e− Eo=0.00 V vs. SHE

Overall reaction:
2Fe(aq)

3++H2→2Fe(aq)
2++2H+ Eo=0.77 V
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FLOW
BATTERIES

High-Energy super capacitors

Lead-acid batteries

Lithium-ion batteries

High-power super capacitors

High-power fly wheels
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Flow batteries are just one technology that can store electricity but they could be amongst 
the cheapest and most versatile for large scale storage
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ELECTRON EFFICIENCY 

Where; 
• N = Number of electron
• A = Area of electrode (cm2)
• C = Species concentration (mol/cm3) 
• D = Diffusion coefficient (cm2/s)
• V = Scan rate (V/s)

• Randles-Sevcik equation at room conditions:

•Determine the influence of electrolyte on Iron-Ion/Hydrogen Redox Flow Battery using 
Cyclic voltammetry (CV) techniques
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Mixed Electrolyte: 
Improve charge/discharge of Fe-H RFB electrolyte

Voltage (V) vs Ag/AgCl
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25 mV/s 50% (V/V) A + 50% (V/V) B 

FeSO4 Gra WE reduction 
Fe3+

(aq) + 1e  Fe2+

FeSO4 Gra WE oxidation 
Fe2+

(aq) – 1e  Fe3+

V vs Peak current (A)
(A) FeSO4
(B) Fe(II)Cl

Voltage (V) vs Ag/AgCl
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BEFORE MIXING AFTER MIXING
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FeSO4 Gra WE oxidation 
Fe2+

(aq) – 1e  Fe3+
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Electron efficiency of FeSO4 when 0 - 50 % (V/V) FeCl2 is added. 
In reverse sulfate was added to chloride. 

0.8M FeSO4 50% 0.8M FeSO4 + 50% 0.8M FeCl2
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