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Harshest Conditions 
Measuring the hydrogen peroxide concentration with a  
potentiometric sensor 
 
 
As a disinfecting, etching, or bleaching agent, hydrogen peroxide (H2O2) has 
the large benefit of only generating the environmentally friendly decomposition 
products water and oxygen. This fundamentally distinguishes hydrogen perox-
ide from other agents which leave residues that require an additional process 
step for removal or that can have adverse accompanying effects when they 
remain in the product. Since this beneficial property differentiates H2O2 from 
other agents, it is used extensively in a wide variety of processes such as for 
etching baths in the printed circuit board industry. 

To achieve optimal control of the process, the concentration of the hydrogen 
peroxide used in a process should be monitored. There are several ways to do 
so: 

Discontinuous measurement – the occasional removal of a sample with sub-
sequent laboratory analysis – is a time-consuming and labor-intense proce-
dure which involves taking a sample from the process and investigating it in 
the laboratory through a volumetric titration. Under such conditions, automatic 
control of the concentration is, of course, not possible, which is why concen-
tration fluctuations that have an adverse effect on the quality and costs of a 
product can occur. 

In contrast to this approach, continuous measurement with a sensor offers 
significant benefits. As a result, a measured value is permanently available for 
measuring the concentration of H2O2. The measured value can also be used 
for controlling the concentration. Therefore the H2O2 concentration that is  

optimal for the process is always available so that the user attains consistent 
product quality. The economic benefit should also be kept in mind, since ex-
cess hydrogen peroxide does not unnecessarily drive up the manufacturing 
costs.  

Various methods for measuring the concentration of hydrogen peroxide are 
available. Membrane-covered amperometric sensors represent one possibility 
for measuring H2O2: these sensors can be used at medium temperatures be-
tween 5 and 45 °C. The pH value of the measurement medium can be be-
tween two and eleven. The amperometric method covers a concentration 
range of up to 50,000 ppm (5 %).  

With its Corrotrode product, the measurement and control equipment manu-
facturer JUMO offers an alternative possibility for measuring hydrogen perox-
ide. The Corrotrode expands the H2O2 measurement options to more extreme 
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conditions with regard to higher temperatures, lower pH values, and higher 
H2O2 concentrations. 

The JUMO Corrotrode provides a potentiometric measurement of the H2O2 
concentration: all potentiometric measurement methods measure the voltage 
or a potential difference between an indicator electrode and a reference elec-
trode. The task of the reference electrode is to supply a reference potential 
that is independent of the H2O2 concentration. The potential of the indicator 
electrode, which depends on the hydrogen peroxide concentration, is meas-
ured against the potential of the reference electrode. The sensitivity of the in-
dicator electrode with respect to H2O2 is based on corrosion processes that 
take place at the indicator electrode. Common pH or redox transmitters with a 
high-impedance voltage input can be used to measure the potential difference.  

A silver/silver-chloride electrode frequently serves as the reference electrode 
for potentiometric measurements. This reference electrode type can also be 
used when measuring with the Corrotrode. A special version of the Corrotrode 
already contains such a reference electrode: the two electrodes form a combi-
nation electrode in a common shaft with an N-connector.  

In many applications, a simpler and less sensitive platinum electrode can also 
be used as the reference electrode instead of the silver/silver-chloride elec-
trode if its potential is independent of the hydrogen peroxide concentration. 
Whether this is the case cannot be predicted. This must be checked individu-
ally for each measurement medium. The Corrotrode is also available as a 
combination electrode with a platinum electrode in a 12 mm electrode shaft 
with N-connector. 

A commercially available pH cable with N-socket, for example, can be used to 
provide contact between the two individual electrodes.  

The active element of the JUMO Corrotrode is a cylindrical metal part with a 
diameter of 12 mm and a length of 12 mm. To achieve a longer service life, 
the sheath and one front surface of the metal cylinder have a corrosion-
resistant coating so that the potential-generating corrosion processes can take 
place at only the one front surface. The metal cylinder is a wearing part which, 
depending on the process conditions, must be replaced after about six to 
twelve months. The pH value, temperature, and hydrogen peroxide concentra-
tion, of course, all have an effect on the corrosion behavior of a measurement 
medium. As a result, the pH value and temperature should be held more or 
less constant when the hydrogen peroxide concentration is measured.  

 



 

3 
 

 

 

Fig. 1: Surface of the JUMO Corrotrode after exposure to hydrogen peroxide  

 

The figure shows a section from an electron microscope image of a JUMO 
Corrotrode surface after use in a H2O2-containing measurement medium 
where it was subject to corrosion. 

To accommodate different process conditions, two different variants of the 
sensor element are available. For "moderate" process conditions, pure vana-
dium is used as the sensor material. Under especially corrosive conditions 
(lower pH value, higher temperature, higher H2O2 concentration), a vanadi-
um/niobium alloy that is more corrosion-resistant and therefore has a longer 
service life is available.  

A well documented reference application for the Corrotrode is the "Microclean 
process" used with the "black hole method". This process is usually conducted 
under the following conditions:  

 

H2O2 concentration:    typically 25 g/l 

Sulfuric acid concentration:  about 8.5 % 

Temperature:     about 40 °C 

 

The following diagram shows the dependence of the sensor signal on the hy-
drogen peroxide concentration in the Microclean process. The relationship 
shown there can be used to control the H2O2 concentration. 
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Fig. 2: Concentration dependence of the JUMO Corrotrode sensor signal 

 

Experiments in the past have shown that the potential-generating corrosion 
processes mainly take place in acidic or neutral measurement media. In highly 
alkaline measurement media, useful dependence of the sensor signal on the 
hydrogen peroxide concentration is quite often not the case. Generally, the 
following applies: the specific concentration dependence must be determined 
individually for each process. 

 

 

Fig. 3: The Corrotrode expands the available measuring possibilities for H2O2 to 
extreme conditions. 
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