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Introduction Aim and objectives

A main challenge of iron chrome redox flow batteries (ICRFBs) is the 

capacity decay caused by the increasing imbalance due to (i) parasitic 

side reactions (ex. H2 production) and (ii) electrolyte cross-over between 

the electrolyte reservoirs.1 The capacity loss can be rectified using 

either chemical or electro-chemical rebalancing.2 However, an accurate 

in-line analytical technique is required to determine the extent of 

imbalance, and hence the amount of rebalance required.

The aim was to examine the ICRFB’s transient behaviour using UV-

spectroscopy. The objectives were:

• Evaluate the suitability of in-line UV-spectroscopy as a real-time 

monitoring method.

• Examine the influence of sample temperature on the UV spectra of 

Fe2+ and Cr3+.

• Assess the suitability of in-line UV-spectroscopy for measuring 

imbalance and rebalance.

Materials and methods

Results
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ICRFB:
Charge
Fe2+ → Fe3+ + e-  (0.771V vs SHE)

Cr3+ + e- → Cr2+   (-0.408V vs SHE)

Discharge
Fe3+ + e- → Fe2+  (-0.771V vs SHE) 

Cr2+ → Cr3+ + e-    (0.408V vs SHE)

Operating conditions
• Nafion 212

• 40 mA.cm-2

• 65 °C 

• 50 mL electrolyte

• Area ICRFB: 28 cm2 

RBC:

Fe3+ → Fe2+  + e-
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In-line absorbance (Fe2+ at 930 nm & Cr3+ at 430 nm) and OCV during one 

charge-discharge cycle at 65°C

Absorbance of Fe2+ and Fe3+ during rebalancing (Fe3+ → Fe2+) at 65°C

Absorbance of Fe2+ (930 nm) and Fe3+ (430 nm) during rebalance at 65°C  
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Absorbance of (a) Cr3+ & (b) Fe2+ measured after charge and discharge (2 cycles) at 

45°C and 65°C 

In-line UV spectroscopy is a suitable real-time monitoring technique 

capable of detecting imbalances and rebalancing within ICRFB at both 

45 °C and 65°C. Further testing is required to understand the variations 

of specifically Fe2+ absorbance with varying temperature.
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