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Properly Disinfected – Hydrogen Peroxide or Peracet ic 
Acid? 
Selection and measurement of different disinfectant s for the 
aseptic filling of PET bottles 
 
A range of different disinfectants are used in the drinks industry. These 
disinfectants are predominantly used in the cold as eptic filling of plastic 
PET bottles with drinks. Storage, preparation, regu lation of the correct 
concentration, and measurement of the concentration  all play an 
important role when selecting a suitable disinfecta nt. 

 

For the cold aseptic filling of drinks, one of two disinfectants are generally 
used – either hydrogen peroxide or peracetic acid. Hydrogen peroxide is used 
in the food and drinks industry in a 35 percent solution. This solution is 
regularly used in the sterilization of PET bottles, plastic containers, and 
multilayer cardboard packaging. Nowadays, a range of food products (drinks, 
milk, milk products, sauces, soups) are packaged aseptically in cartons, pots, 
bottles, and foil wrappers to ensure a longer shelf life and better product 
quality. The packaging material is disinfected with a 35 percent solution of 
hydrogen peroxide before being filled with the foodstuff. The high bactericidal 
effect of H2O2, the environmental compatibility, and good technical feasibility 
are all reasons why this process is so widely used. 

Peracetic acid (PES) is used as a bleach, for example to bleach paper, 
textiles, and starch, and as a disinfectant (in approx. one percent 
concentration) and sterilizer because of its strong oxidation effect. PES is 
subject to self-accelerating decomposition but is particularly sensitive to 
external heating and impurities. The exothermic decomposition causes the 
fluid to heat up, which can cause it to boil and evaporate. The dangers 
associated with peracetic acid decrease considerably with the concentration 
and packaging size. The concentration of solutions used in technical settings 
is therefore limited, usually to below 15 %.  

Both disinfectants are currently used in the drinks industry and the dry 
sterilization process with gaseous hydrogen peroxide is the most widely used 
method, particularly in new plants. Because of the environmental hazard it 
poses, much more time and effort has to go into handling peracetic acid than 
hydrogen peroxide. The two substances are often sourced in their 
concentrated form and then diluted to the relevant working concentration on 
site. To ensure that the same concentration is always used so that 
reproducible results can be obtained, it is prudent to determine or set the 
concentration before the actual disinfectant stage. 
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The measurement technology 

When controlling the disinfectant content, it is beneficial to have a permanent 
electrical signal that is proportional to the concentration of the disinfectant. 
This signal can then be used as an input signal to control the disinfectant 
batcher. This means that the content can be controlled fully automatically. For 
example, JUMO tecLine H2O2 and PAA membrane-covered, amperometric 
measuring cells can be used to monitor the hydrogen peroxide and peracetic 
acid concentration. 

Amperometric sensors work on the two-electrode principle. To keep disruptive 
impurities away from the electrodes, the measuring cell is enclosed by a 
membrane (fig. 1). The electrode chamber, which is filled with an electrolyte, is 
therefore protected against direct contact with the measuring water. Impurities 
can no longer be deposited on the electrode surfaces, while the analyte to be 
determined can still pass through the membrane unimpeded. This diffusion of 
the analyte through the membrane ensures that the concentrations are the 
same on both sides of the membrane. 

 

 

 

 

 

 

 

Fig. 1: 

advantages of membrane-covered sensors 

• no impurities on the electrodes 

• defined electrolyte composition in the test area 

• measurement signal has low flow dependance 

• low level of dependency on composition of the measuring water 

 

The JUMO tecLine H2O2 and PAA measuring cells are membrane-covered, 
amperometric two-electrode systems. The electronics that are integrated into 
the shaft of the measuring cells deliver a temperature-compensated, 
uncalibrated signal of 4 to 20 mA that can be processed by the JUMO AQUIS 

 



 

 

500 AS indicator and control device, the JUMO dTRANS AS 02 
transmitter/controller, or the JUMO AQUIS touch S or P multichannel device, 
for example. The device takes 
voltage available and allows the measuring system to be easily calibrated. The 
measuring cells can also be connected to other indicators, controllers, 
recorders, or PLC systems provided that they allow voltage
calibration. The measuring cells are available for different measuring ranges: 0 
to 500 ppm, 0 to 10,000 ppm, 0 to 20,000

 

Selecting the measuring point, installation and ele ctrical connection of 
the sensor 

To install the JUMO tecLine H2O2 and PAA, a special flow fitting is 
recommended that is optimized to the sensor upstream flow. To ensure that 
the sensor works perfectly, a minimum upstream flow speed of 15
be adhered to; this corresponds to a minimum flow r
flow fitting. If adherence to the minimum upstream flow speed cannot be 
guaranteed by other means, the minimum upstream flow speed must be 
monitored without fail. Above this minimum upstream flow speed, the 
measurement signal has a low flow dependance.

 

 

Fig. 2: flow fitting with membrane
sensor 

 

500 AS indicator and control device, the JUMO dTRANS AS 02 
transmitter/controller, or the JUMO AQUIS touch S or P multichannel device, 
for example. The device takes on two functions: it makes the required supply 
voltage available and allows the measuring system to be easily calibrated. The 
measuring cells can also be connected to other indicators, controllers, 
recorders, or PLC systems provided that they allow voltage supply and 
calibration. The measuring cells are available for different measuring ranges: 0 

ppm, 0 to 20,000 ppm, and 0 to 50,000 ppm. 

Selecting the measuring point, installation and ele ctrical connection of 

the JUMO tecLine H2O2 and PAA, a special flow fitting is 
recommended that is optimized to the sensor upstream flow. To ensure that 
the sensor works perfectly, a minimum upstream flow speed of 15 cm/s must 
be adhered to; this corresponds to a minimum flow rate of 30 l/h in the JUMO 
flow fitting. If adherence to the minimum upstream flow speed cannot be 
guaranteed by other means, the minimum upstream flow speed must be 
monitored without fail. Above this minimum upstream flow speed, the 

a low flow dependance. 

Fig. 2: flow fitting with membrane-covered JUMO tecLine H2O2 and PAA 
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Fig. 3: JUMO tecLine H2O2 and PAA sensor can be evaluated with the JUMO 
AQUIS touch S and P, for example 

 

Adapted to the process 

It is possible to ensure that the results of the disinfectant process are 
reproducible by setting and measuring the hydrogen peroxide and peracetic 
acid content. The use of membrane-covered sensors offers the advantage that 
the sensors are more resistant to impurities because of the membrane and the 
measuring signal has a low dependance on flow. Thanks to the integrated 
electronics, which emit a 4 to 20 mA signal, these sensors can be connected 
to a broad range of evaluation devices and can therefore be integrated into the 
existing process with minimum effort and expenditure. 
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