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Measuring Ultra-Pure Water Reliably! 
Process reliability during reverse osmosis  
 
Ultra-pure water is needed for a wide variety of applications in the phar-
maceutical industry. These include producing pills, manufacturing 
salves, or cleaning equipment. Here, clean water is always the primary 
medium. Manufacturing most additives would not be possible without 
ultra-pure water. Its quality, among other factors, is a prerequisite for 
consistently high product quality. The most commonly used method to-
day of attaining ultra-pure water is reverse osmosis. 

 

Osmosis is based on the principle of equalizing the concentration of two liq-
uids that have different concentrations with the aid of a semi-permeable mem-
brane. The driving force is the osmotic pressure of the liquids.  

This principle is put to use in reverse osmosis. Water at a correspondingly 
higher pressure is pressed through a membrane against the osmotic pressure. 
The result is that the ions and minerals contained in the water are held back. 
Regular process and quality control are needed for quality assurance. The 
measurand conductivity in particular is monitored and registered during the 
process.  

 

Conductivity measurement 

Pharmaceutical water, also known as ultra-pure water, is water in its purest 
form, which means that it has no contamination. The conductivity value of this 
water must be below 1 μS/cm (at 25 °C). 

The quality of ultra-pure water, highly-purified water, water for injection, etc. is 
described in standards and recommendations. Examples include ASTM  
International (originally American Society for Testing and Materials), the 
Pharmacopoea Europaea (Ph. Eur.), the United States Pharmacopeia (USP), 
and in DIN or ISO standards. All of the standards mentioned require appropri-
ate quality control. 
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Fig. 1: Measurement technology in a reverse osmosis plant  

 

Conductivity measuring in ultra-pure water is the safest and most reliable qual-
ity control method. The ideal solution for this task is a high-quality conductivity 
measuring cell such as the stainless steel version of the JUMO tecLine C. 

Two variants with cell constants K = 0.01 or 0.1 are available. The version with 
K = 0.01 covers a measuring range of 0.05 to 10 μS/cm. For this reason, they 
are highly suitable for use in pure and ultra-pure water. 

The shortened length of the active measuring electrodes in the 
JUMO tecLine CR conductivity measuring cells also permits their insertion in 
smaller pipe diameters or sample volumes.  

The parts of the device in contact with the medium are manufactured from 
stainless steel grade 1.4435 (316L) in electropolished quality. Acceptance test 
certificates acc. to DIN EN 10204 3.1 as well as roughness certificates 
(> 0.8 µm acc. to Ph. Eur. or ASTM International) are also available. The used 
seals and plastics comply with the requirements of the FDA and are physiolog-
ically harmless. The cell constants can be measured and confirmed with 
ASTM test certificates. This is particularly important for pharmaceutical water 
systems. 
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Since the electrolytic conductivity is highly temperature-dependent, the tem-
perature must be considered during the evaluation. For this purpose, a Pt1000 
sensor is integrated into the JUMO tecLine CR conductivity measuring cells. 
During the measuring process, the sensor records the medium's temperature, 
which is then appropriately compensated in downstream measuring amplifiers. 

 

 

 

Fig. 2: JUMO AQUIS touch and JUMO tecLine CR 

 

As a multichannel measuring device with an integrated controller and paper-
less recorder, the JUMO AQUIS touch S is especially suitable for use in the 
pharmaceutical water sector. The device is used to measure and control up to 
four analysis measurands and up to ten additional parameters such as pres-
sure, temperature, and flow.  

The JUMO AQUIS touch S provides the following possibilities for conductivity 
measurement in ultra-pure water: 

• Numeric (exact) entry of the cell constant: 

When starting up the measuring point, only the exact cell constant in the 
transmitter needs to be programmed. The measuring cell is then ready for 
use. 

• Temperature compensation acc. to ASTM D 1125-95: 

In its standardized testing and analysis process, the organization 
ASTM International also specifies methods for determining the electrolytic 
conductivity of water and ultra-pure water: D (Designation) 1125-95. This doc-
ument discusses the dependence of the conductivity value on the temperature 
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and various impurities. Formulas for the latter are incorporated into the operat-
ing software of the JUMO AQUIS touch S. 

• Limit value monitoring acc. to USP (water conductivity <645>):  

Using the JUMO AQUIS touch S multichannel measuring device, it is possible 
to monitor the quality of ultra-pure water online as specified by USP Stage 1. 

The USP contains a table that specifies the limit value for the conductivity in 
relation to the temperature. If the conductivity remains below this value, the 
ultra-pure water satisfies the requirements of USP. 

In addition, the JUMO AQUIS touch S offers intuitive touch operation. The 
parameter display in plain text facilitates configuration and supports the user in 
correctly programming the device. 

The combination of a JUMO AQUIS touch S with calibration certification and a 
JUMO tecLine CR with pharmaceutical package satisfies current require-
ments.  

• The pharmaceutical package contains: 
• Material test certificate acc. to DIN EN 10204 3.1 
• Roughness test certificate acc. to DIN EN ISO 4287 
• ASTM test certificate for exactly measured cell constant 

 

Recording 

The JUMO AQUIS touch S is also especially well-suited for securely docu-
menting the process that provides the pharmaceutical water. By activating the 
integrated paperless recorder function, process data can be recorded and 
saved in a secure form.  

 

 

Fig. 3: JUMO AQUIS touch S recorder screen 
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The measurement data is displayed in various formats (digits, diagram, or bar 
graph) on a bright 5.5" TFT color screen. Which operating and setting options 
are available depend on the access rights of the logged-in user. Four user 
accounts are accessible in the device. The scope of the user rights, as well as 
passwords and user names, can be edited via the PC setup program. 

 

Summary 

Reverse osmosis is one of the most important processes for providing phar-
maceutical water. This process must satisfy certain requirements regarding 
the measured process variable. To ensure process reliability and assure quali-
ty, the conductivity in particular needs to be continuously measured, moni-
tored, controlled, and recorded. The JUMO AQUIS touch S gives users the 
ability to control and monitor the entire application with a single device. As a 
standalone measuring and control device, the JUMO AQUIS touch S is a cen-
tral element in the overall process and, thanks to its numerous interfaces, can 
be easily linked to a PLC to reduce the demand on its resources.  

 

The author 
 
Dipl.-Ing. Christina Hoffmann 
Market Segment Manager Pharma and Food 
JUMO GmbH & Co. KG, 36039 Fulda, Germany  
Phone: +49 661 6003-9384 
Fax: +49 661 6003-862 
Email: christina.hoffmann@jumo.net 
www.jumo.net 
 

 

 


