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Electrochemistry Meets the Internet 
 
The combination of classic measuring methods and mo dern communication 
interfaces has many advantages 
 
 
When it comes to liquid analysis with online measuring devices, it has always 
been the wish of customers to connect sensors to superior control systems in 
the most error-free and secure manner possible. In recent years, the much-
publicized smart sensors with integrated pre-amplifier or transmitter have 
promised the customer "operation without a transmitter" – which is of course 
not the case. It simply meant that the transmitter or parts of the transmitter 
were integrated in the head, for example, of a pH electrode. This was nothing 
new, as separable solutions have been on the market for over 30 years now. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.: JUMO 2-wire transmitter and impedance convert er – with pH 
electrode 
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Caption: 

The 2-wire transmitter converts the pH signal into a current signal of 4 to 
20 mA that is less sensitive to faults. The impedance converter reduces the 
high internal resistance of the pH probe to just a few kilohms and enables 
transmission over large distances. 

 

Transmitters with a 4 to 20 mA output, for example, or impedance converters 
designed to decrease the transmission resistance of the pH measurement (the 
sensor can generate an internal resistance between 10 megaohms and 
several gigaohms) are hermetically screwed to the sensor (IP68) and then 
provide sensor signals that can be transferred securely. Clearly, the 
advantage of these screw-mountable transmitters is that they can also be 
retrofitted in critical plants and that they can continue to be used even after the 
sensor has been used. After all, the pH or redox probe is and will remain a 
wearing part, with a limited lifetime ranging from a few weeks up to several 
months depending on the application. Even probes for electrolytic conductivity, 
whose active measurement electrodes come into direct contact with the 
measurement medium, should be replaced from time to time. The direct 
contact with the medium causes a change in the measured values with these 
probes, for example due to corrosion on stainless steel parts, sealing 
problems in plants with high temperatures, or chemical weathering on seals 
and plastic parts, etc. If the electronics are permanently integrated, the 
creation of electronic scrap is inevitable during replacement. If the sensors 
continue to be used in critical chemical plants, then whatever remains of the 
sensor is of no use other than for disposal as hazardous waste due to toxic 
contamination. As a result, it is no longer possible to reuse the valuable 
electronic parts. 

The integration of evaluation or measurement amplifier electronics with a worn 
sensor is really only an advantage for the manufacturer: all systems currently 
available on the market are proprietary, meaning that customers limit 
themselves to just one supplier when it comes to spare parts. This is a 
traditional business model also used in the early years of the USA when a 
company would give out oil lamps to settlers. However, there was a reason 
behind this seemingly selfless act: as an oil supplier, the company would then 
make money through the sale of fuel which was required in order to use the 
lamps. This is also a well-known strategy in the world of consumer electronics: 
the inexpensive inkjet printer quickly becomes a money trap once users have 
to pay for the overpriced ink.  

Even in original equipment, an integrated sensor is considerably more 
expensive than a classic design without on-board electronics. Expensive 
accessories and software are usually required in order to parameterize and 
calibrate the sensor. The monetary savings made from an external transmitter 
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quickly turn into an altogether more expensive solution. After a maximum of 
two or three sensor replacements, the saving that had been promoted to the 
customers is then lost anyway – the customer is locked firmly in the grasp of 
the individual supplier. If the supplier is unable to deliver on time, or if the 
customer is unsatisfied with the performance or pricing of their sensors, 
everything must be acquired again completely from scratch. The electronics 
are unable to stop the natural wear of the sensor, no matter how intelligent 
they may be: connecting an electronics system to a flashlight battery is not 
necessarily guaranteed to extend its service life.  

Modern evaluation devices for electrochemical measurands show that there is 
another solution. Although they may not have much of an effect on the 
measurement process itself, they at least improve the options in terms of 
central measurement devices, control devices, and recorders. The evaluation 
and summarizing of wet-chemical measurands such as pH, redox, electrolytic 
conductivity, dissolved oxygen, and chlorine should take place near the sensor 
mounting location – but not necessarily in the sensor head alone. If installation 
and maintenance of the measurement points are carried out properly, previous 
problems such as damp connectors or interrupted signals become a thing of 
the past. If the measured values are to also be used by downstream dosing 
pumps for controlling processes, then a decentralized approach is 
recommended: events at the measurement point should not be recorded and 
evaluated in the remote control room alone. Quick reactions to faults or 
process disruptions can be better controlled through the use of on-site 
measuring devices. Who will rush off to the central control station if there is a 
problem with the plant dosing? It is better if the control device is located near 
to the site and can be stopped and started there. This also enables much 
better manual dosing in certain process steps – the measured values and 
reactions of the plant are in plain view. Essential sensor cleaning is also a lot 
easier with the on-site device. If the sensor needs to be cleaned regularly, 
which is unfortunately the case with many electrochemical sensors due to the 
medium conditions, the process is stopped by switching the plant to HOLD 
mode. Maintenance can then be carried out without the need to constantly run 
back and forth between the control station and measurement location. Once 
its work is done, the on-site measuring and control device is simply made to 
exit HOLD mode. None of this would be possible using a simple sensor with 
electronics in the sensor head. At the operating location, this cannot be used 
to check the measured values by reading the screen, and alarm and 
calibration features are not possible either.  
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Fig.: AQUIS touch S + P: 

The better alternative to fully centralized collect ion of measurement 
signals: multichannel measuring devices enable the decentralized 
management of sensors, enabling measuring, control,  and recording 
tasks to be performed on-site with a modern touchsc reen display  

 

Along with the on-site display and control of sensor signals, it should of course 
also be possible to read these at central control rooms or through proper 
remote readings. These days, the Internet is available just about everywhere 
in the form of either a LAN or Wi-Fi connection. Would it not then make sense 
to monitor the important water parameters from a decentralized location? Or 
even from afar via the Internet? A daring idea would be to equip the sensor 
itself with a network connection (Ethernet), although this would clearly not be 
sensible. What is sensible, however, is summarizing all the important 
parameters on a decentralized platform and then making these available via 
Ethernet. This is an option offered by the new device series JUMO AQUIS 
touch S+P. All the important water parameters (pH, redox, conductivity, 
oxygen, chlorine, etc.) can be measured directly, including flow and 
temperature. Along with a central touchscreen display, the devices can also 
handle up to 4 PID controllers at the same time. Simple control and switching 
tasks are also possible thanks to integrated math and logic functions. 
Calibration of the sensors, including conducting calibration log books with 
evaluation of the sensor status, are also covered as well as active monitoring 
of the sensors for breakage of glass or contamination. Optionally, a real 8-
channel paperless recorder can be activated as a recorder. The measurement 
data and up to six logic states of inputs and outputs can be recorded in a 
tamper-proof data format over the course of several months. Thanks to the 
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special data format, the recordings are also recognized by monitoring 
authorities.  

 

 

Fig.: recording screen in the AQUIS touch   

 

The JUMO AQUIS touch S/P is made "fit for the Internet" with an integrated 
Ethernet card. Using the integrated Web server and a conventional Web 
browser, it is then possible to monitor all screen contents and calibration 
logbooks as well as event and alarm lists. This can be done practically from 
anywhere in the world, and with an emphasis on security – it is impossible for 
hackers to gain access in this operating mode. The device can also send 
alarms or other information messages independently via e-mail or SMS.   

The AQUIS touch uses the "Modbus/TCP" protocol to forward all process 
parameters and statuses. Along with remote monitoring of the online values 
via the browser, this also enables recorded data to be read out and the device 
to be parameterized. This interface also enables connection to a control room 
or PLC. This also has important economical implications. From a technical 
point of view, it would not make much sense to transmit up to 17 
measurement signals (JUMO AQUIS touch S) to the control room/PLC via 
traditional analog outputs of 0/4 to 20 mA: the cost of routing 17 copper lines 
in a process plant/factory, which may be several hundred meters in length, 
can thus be saved. Ethernet access (LAN/Wi-Fi) is the only thing required in 
order to transfer all signals more quickly and securely. PROFIBUS-DP 
interfaces or classic Modbus interfaces are also available for plants with 
existing fieldbus technology.  
The JUMO AQUIS touch thus makes the measurements and monitoring tasks 
in water-handling plants "Internet-ready".  
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