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OCV-Cell  

Overview & assembly manual 

Version date June 28- 2025

Manual version 2.0  - visit www.redox-flow.com for updated versions and 
spare parts

Notes This equipment is intended for research purposes only and can 
be applied for different purposes. There is no guarantee on 
performance, corrosion or lifetime of the equipment.
See https://redox-flow.com/termsandconditions/ for more 
information.

http://www.redox-flow.com/
http://www.redox-flow.com/
http://www.redox-flow.com/
https://redox-flow.com/termsandconditions/
https://redox-flow.com/termsandconditions/
https://redox-flow.com/termsandconditions/
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Standard OCV cell

General notes
• The OCV cell can be assembled either as standard OCV cell or as an OCV with internal reference (all parts for both assemblies are 
included) 

• It comes ready to use (except membranes) and includes

• 3 x graphite flow bodies

• 6 x fittings and ferrules for 1/8’’ OD tubing 

• 3 x banana plugs (ø2mm)

• 2 x PEEK endplates and 4 x PEEK bolts

• 1 x Stainless Steel stand and 2 x bolts for mounting

• 2 x PTFE isolating gaskets

visit www.redox-flow.com for updated information and spare parts

Overview of variants & components included in the cell package

OCV cell with internal reference (additional 
central chamber)

Graphite flow body

PEEK endplate

Fitting + Ferule 

Banana plug

Stand

http://www.redox-flow.com/
http://www.redox-flow.com/
http://www.redox-flow.com/
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Working principles

Definitions of energy levels
Figure below is a general representation of the energy levels in a flow battery (or any other reversible electrochemical 
flow system). In the figure the blue scale represents absolute energy levels with respect to e.g. SHE. On the absolute 
scale the abbreviations are: 
• 𝜀𝐶𝐶−  and 𝜀𝐶𝐶+: The potential on the negative and positive side current collectors
• 𝜀−  and 𝜀+: The (redox) potential of the liquid on the negative and positive side – note that it is variable and depends 

on the state-of-charge and is described by the Nernst equation 
• 𝜀ref: The potential of (a) reference electrode(s) in the setup

While the upper (blue) potentials are absolute energy levels, the lower (orange) parts show the measurable voltages. 
Here 
• 𝜂−  and 𝜂+: The overpotentials for the charging (discharging) the negative and positive side liquids
• 𝑈−  and 𝑈+: Measured potentials with respect to a reference electrode to determine the liquid (redox) potentials of 

the negative (𝜀−)  and positive sie (𝜀+)
• 𝑈OCV:  Potential measured in an OCV cell  
• 𝑈cell:  The potential measured on the electrochemical cell by battery tester or potentiostat
• The overpotentials and the electrolyte redox potentials are the most important parameters for mapping out internal 

resistive losses. There are multiple ways for a total mapping out of 𝜂−, 𝜂+, 𝜀−  and 𝜀+. 
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Working principles
This OCV cell is multipurpose cell intended for detailed characterization of flow battery performance and electrochemical cells. This includes 
determination of  liquid redox potentials and overpotentials. The OCV cell can be assembled and implemented into experimental setups in 
several ways. The two main configurations are shown schematically below, where red lines represents hydraulic connections, while blue lines 
are electrical connections. 
For a more information about the possible types of characterizations we refer to the Redox-Flow whitepaper Measurement of overpotentials 
and liquid potentials in flow batteries found at www.redox-flow.com

Cell
UCell

UOCV

- +

Cell
UCell

U- U+

- +

Configuration with internal reference solution. In this 
configuration an additional central chamber is included in the 
OCV cell. It served as a kind of reference electrode that enables 
measurement of the redox potentials of the solutions. 

Standard OCV cell configuration that enables measurement of 
the OCV and overpotentials (please see note in white paper on 
shunt currents through OCV cell and influence on overpotential 
measurements

http://www.redox-flow.com
http://www.redox-flow.com
http://www.redox-flow.com
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1. PEEK endplate (with 4 holes) is 
placed with logo downwards 

2. All four PEEK bolts are placed in 
the holes in the endplate

3. Graphite flow body is placed on 
endplate
NOTE: It can be any of the two graphite flow bodies 
that only have flow fields on one side.

4. O-ring is mounted in the graphite flow 
body. 
NOTE: It is recommended to use tiny amounts of 
(silicon based) grease on the o-ring before mounting

Standard OCV cell assembly | Part 1/2

5. Membrane is placed on top of the graphite 
body. 
NOTE: 
- It is recommended to use a membrane area that is slightly 
larger (e.g. 1 mm) than the graphite flow body, this is to 
minimize risk of a short circuit between the two graphite flow 
bodies. 
- It is recommended to make holes in the membranes that are 
slightly larger than the ø4 mm of the PEEK bolts (e.g., ø5-6 
mm). 
- If it is used in a configuration for measurement of 
overpotentials only, membrane can be replaced by PTFE 
separator (included in package)
-

Membrane can be replaced by PTFE isolator (to avoid shunt currents when 
measuring overpotential). See Redox-Flow whitepaper Measurement of 
overpotentials and liquid potentials in flow batteries found at www.redox-
flow.com

http://www.redox-flow.com
http://www.redox-flow.com
http://www.redox-flow.com


Page 6

3. Whole cell is picked up while kept together and turned 180. This is 
followed by tightening the four PEEK bolts.

IMPORTANT NOTES:
- Do the tightening of the PEEK bolts in ‘cross tightening mode’. Only do it by 

hand with an Allan key
- Once the o-rings are fully compressed the tightening should be stopped. 

The full compression is felt as an increased resistance in the Allan 
key/tightening

- DO NOT OVERTIGTHEN, IT WILL DAMAGE THE PEEK THREADS. EVEN WTH 
VERY GENTLE TIGHTENING THE O-RINGS MAKES AN EFFÌCIENT SEALING.

- PRIOR TO FIRST USE IT IS RECOMMENDED TO MAKE A ‘SOFT TIGHTENING’ 
AND TEST THE HYDRAULIC CIRCUIT WITH WATER AND OBSERVE FOR LEAKS

Standard OCV cell assembly | Part 2/2

2. PEEK endplate (with 6 holes) is 
placed on top of whole assembly. 

1. Graphite flow body is mounted
Note: Remember to place the o-ring inside 
before mounting. Use of tiny amounts of 
grease will also help it remain in the graphite 
body while mounting.
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OCV Assembly with internal reference | Part 1/2

1. PEEK endplate (with 4 holes) is 
placed with logo downwards 

2. All four PEEK bolts are placed in 
the holes in the endplate

3. Graphite flow body  is placed on 
endplate
NOTE: It can be any of the two graphite 
flow bodies that only have flow fields on 
one side.

4. O-ring is mounted in the 
graphite flow body. 
NOTE: It is recommended to use tiny 
amounts of (silicon based) grease on the o-
ring before mounting

5. Membrane is placed on top of the 
graphite body. 
NOTE: 
- It is recommended to use a membrane area that is 
slightly larger (e.g., 1 mm) than the graphite flow 
body, this is to minimize risk of a short circuit 
between the two graphite flow bodies. 
- It is recommended to make holes in the 
membranes that are slightly larger than the ø4 mm 
of the PEEK bolts (e.g., ø5-6 mm). 
- If it is used in a configuration for measurement of 
overpotentials only, membrane can be replaced by 
PTFE separator (included in package)

6. O-rings are mounted on both sides of 
the graphite flow body
NOTE: It is recommended to use tiny amounts of 
(silicon based) grease on the o-ring before mounting. 
This will also help keeping the o-ring in place while 
mounting the graphite flow body.

7. Central graphite flow body is mounted
NOTES: 
- It is the graphite flow body with flow fields on both 
sides
- It should be mounted so that a larger o-ring is 
compressed against a smaller o-ring (on both sides).
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3. O-ring is mounted in the 
graphite flow body. 
NOTE: It is recommended to use tiny 
amounts of (silicon based) grease on 
the o-ring before mounting. This will 
also help keeping the o-ring in place 
while mounting the graphite flow 
body.

4. Graphite flow body is 
mounted

OCV Assembly with internal reference | Part 2/2

1. Membrane is placed on top of the 
graphite body. 
NOTE: 
- It is recommended to use a membrane area that is 
slightly larger (e.g., 1 mm) than the graphite flow 
body, this is to minimize risk of a short circuit 
between the two graphite flow bodies. 
- It is recommended to make holes in the 
membranes that are slightly larger than the ø4 mm 
of the PEEK bolts (e.g., ø5-6 mm). 
- If it is used in a configuration for measurement of 
overpotentials only, membrane can be replaced by 
PTFE separator (included in package)

5. PEEK endplate (with 6 holes) is 
placed on top of whole assembly. 

6. Whole cell is picked up while kept together and 
turned 180. This is followed by tightening the four 
PEEK bolts.

IMPORTANT NOTES:
- Do the tightening of the PEEK bolts in ‘cross 

tightening modus’. Only do it by hand with an Allan 
key

- Once the o-rings are fully compressed the tightening 
should be stopped. The full compression is felt as an 
increased resistance in the Allan key/tightening

- DO NOT OVERTIGTHEN, IT WILL DAMAGE THE PEEK 
THREADS. EVEN WTH VERY GENTLE TIGHTENING THE 
O-RINGS MAKES AN EFFÌCIENT SEALING. 

- PRIOR TO FIRST USE IT IS RECOMMENDED TO MAKE A 
‘SOFT TIGHTENING’ AND TEST THE HYDRAULIC 
CIRCUIT WITH WATER AND OBSERVE FOR LEAKS
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Assembly  – Common for all configurations 

IMPORTANT 
- The ferrule (yellow part) should be mounted as shown on 

picture (i.e., with the wider end towards the hole/thread)
- ONLY TIGHTEND WITH FINGERS (NO TOOLS) – DO IT 

GENTLE, EVEN SOFT TIGHTENING WILL SEAL. If 
overtightened, the tube will be constricted, and the 
ferrule will be damaged

- The ferrule can be reused if not overtightend, but must 
from time to time be replaced. 

- If the tube is reused, remember to cut of the outermost 5-
10 mm of the tube to remove the marks from the previous 
ferrule

Banana plugs (ø2 mm) – can 
be inserted into the graphite

The OCV cell be mounted on the stand as shown in the picture 
above. Alternatively, the weight of the cell is sufficiently small 
for it to be held by the tubes in the hydraulic circuit. This 
enables it to be placed very close the main electrochemical 
cell inlet/outlet
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Application notes

The following notes are recommendations and suggestions to get 
optimal performance of the OCV cell. Please note that the OCV cell and 
in particular the configuration with internal reference is a specialized 
research equipment, that requires high understanding in 
electrochemistry to operate properly.

When operating the OCV cell, it is paramount that no bubbles are 
present in the chambers.
If present, the bubbles can be flushed out by increasing flow rate for 5-
15s, reverse flow direction and ‘shake’ the OCV cell. Noise in the voltage 
readings from the OCV cell is typically a sign of bubbles in the cell.

If the configuration with internal reference solution is used, 
- it is recommended to circulate the reference solution it from an 

external bottle. This is to prevent drifting of the reference due to 
crossover through the membrane. Practically, it can be done by using 
a peristaltic pump with three pump heads (one for the reference 
solution) and the two others pump heads are for the anolyte and 
catholyte

- A choice as reference electrolyte for vanadium flow batteries is the 
pristine vanadium solution (50/50 of V3+ and V4+).  For other battery 
types redox-flow.com has not tested references. But for 
neutral/alkaline Zobell solution (50/50 solution of ferro and 
ferricyanide) will most likely work. However, as ferro/ferri cyanide 
forms insoluble salts with almost all divalent and trivalent metal ions, 
it is important to use a highly selective membrane.

Internal resistance and voltage measurements
- The cell has been designed in a way to minimize the internal 

resistance of the cell. The exact resistance depends on the 
chemistry/membranes used and if the internal reference chamber is 
used too. But in most cases the resistance should be in the range 5-
50 . With such relatively low internal resistance, the voltage can be 
measured with standard voltmeters/signal loggers. 

However, it is important to consider proper grounding and possibly to 
introduce galvanic isolators in the voltage measurements (see e.g., 
Redox-Flow whitepaper Measurement of overpotentials and liquid 
potentials in flow batteries found at www.redox-flow.com for more info)

http://www.redox-flow.com/
http://www.redox-flow.com/
http://www.redox-flow.com/
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