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SensAqua AS is a Norwegian company supplying with equipment for remote and automatic
monitoring of heavy metals. No other acceptable methods are available for this purpose
except from manually to collect samples to be brought to a laboratory for analyses. 

This method is a result from the research at Norwegian University of Science and Technology
(NTNU) in Trondheim, Norway. This being thoroughly tested in the field, and is patented 

internationally. 
 

Øyvind Mikkelsen and Knut Schrøder are Professors at 
NTNU, Norwegian University of Science and Technol-
ogy within the field of Analytical Chemistry. Their 
research is focused on the development of methods for 
environmental monitoring. In particular we are dealing 
with methods that open for remote and automatic moni-
toring without the need for frequent attendance. 
 
There are very limited possibilities to perform remote 
monitoring of waters and effluents. The available meth-
ods are restricted to be useful to measure simple pa-
rameters like electrical conductivity, pH-values, turbid-
ity and temperature. If technically possible, the advan-
tages by doing more comprehensive measurements with 
other important parameters are obvious. This is not on 
only due to financial reasons, but also to have improved 
methods enabling ones to act immediately in case of 
errors and illegal activities. An additional advantage is 
that the results immediately can be put available on the 
Internet for the general public. 
 
Obviously, quality assurance of the results from the 
remote systems is crucial. Bringing samples to laborato-
ries for control measurements can do this. A practical 
way is then to combine such sampling with the regular 
maintenance. 
 
The number of chemical compounds to be monitored 
remotely is limited due to the requirement of long-term 
stability of the measuring system without need for per-
sonal presence. Furthermore, the system has to be suffi-
ciently sensitive for the actual purpose. Another point is 
that equipment for environmental surveillance cannot by 
itself be a source or a risk for pollution. It is also re-
quired that the equipment is not too expensive to enable 
several installations. Costly equipment in remote areas, 
without attendance over a long time, is also representing 
a great risk for theft and destruction. 
 
Remote monitoring of heavy metals like copper, mer-
cury, lead, zinc, cadmium, iron, thallium etc. is of spe-
cial importance. For that reason a very extensive re-
search has been carried out internationally to develop 
suitable methods as no acceptable methods were avail-
able. 

About seven years ago we invented ideas that possibly 
could be applied for remote and automatic monitoring 
of important heavy metals; consequently we started an 
extensive method development process. We have suc-
ceeded to obtain very satisfactory results over a long 
testing period, being quality assured by frequent com-
parison with laboratory methods. We have documented 
our results in a great number of international publica-
tions: 
http://www.nt.ntnu.no/users/knusch/knutpub.htm 
We also presented method and results on several scien-
tific conferences and specialist groups. Automatically 
remote measuring stations are established with convinc-
ing results. Here we measure drinking water quality 
(with respect to heavy metals), effluents, from a closed 
copper mine, scrubbing water from an incineration 
plant, and to control process water and effluent water 
from metallurgical industry. For practical reasons, most 
of our activities are set up close to Trondheim, Norway, 
but several measuring stations are located elsewhere. 
 
At present, all our stations are established as a part of 
our research in methodology and stability, but we are 
now at the level of development for commercial activi-
ties after having obtained good measuring references. 
 
Previously no acceptable alternative methods were 
available for such measurements and we have patented 
our new methods. 
  
Through our recently established company SensAqua 
AS (Remote Sensing in Aquatic Systems, 
www.sensaqua.com) located at Oppdal, Norway and 
with the R&D at NTNU in Trondheim, we are now 
commercialising this concept, in collaboration with 
Innovation Norway (www.invanor.no) and Innovation 
Mid-Norway (http://www.im-n.no). 
 
Now we want to introduce the new methods, with the 
new possibilities for remote and automatic monitoring, 
for actual official as well as private groups, in particular 
groups being involved in the pollution control of water 
and effluents. 
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The SensAqua Automatic Trace Metal System (ATMS) 
 
SensAqua AS is developing, producing and marketing measur-
ing systems suitable for remote and automatic to monitor 
heavy metals in water, effluents and for surveillance of indus-
trial processes. 
 
We offer the following categories of products and services: 
A basic ATMS to measure heavy metals voltammetrically 
using patented solid electrodes with alloys specially developed 
in our R&D Department. This is a stripped bench model not 
including any unit for automation. 
 
Complete automatic systems for remote and automatic moni-
toring of heavy metals with Internet presentation and remotely 
controlled operations. 

Complete field stations, if wanted such systems can addition-
ally be supplied with other sensors for automatic monitoring of 
parameters like pH, COD, TOC, conductivity and water level 
. 
Following up, maintenance and training programmes are also 
supplied. 
 
Because SensAqua AS is the only company to offer systems 
for remote monitoring heavy metals, contractors who want to 
participate in tenders of remote monitoring systems can be 
granted our supply of units for remote monitoring heavy met-
als. This can be done exclusively or non-exclusively according 
to an agreement. 

 

The basic ATMS consists of two cabinets:  From Automatic River monitoring: 

 
 
 
 
 
 
 
 
 
 
 
 
        River Raubekken (near a closed mine). Løkken Norway 
 
In order to separate the dry part from the unit with water tubes, the ATMS unit is made as a two-cabinet version; cabinet I includes 
industry computer (Industrial-PC (104) included 6.4” monitor and software) system with operating software, cabinet II includes the 
patented voltammetric cell system with accompanying electrodes, control unit and interface for controlling external units like dosage 
pump for supporting electrolyte, emptying valve, agitation system, etc. 
 
The most important heavy metals of environmental interests (copper, mercury, lead, zinc, cadmium, iron, thallium etc.) can be continu-
ously monitored with remote control. If wanted, the results can be made immediately available via Internet. The detection limit is in the 
low ppb (µg/L) level, but differs from one metal to another. The upper limit is in the low ppm (mg/L) before dilution is needed. This 
system is made for water solutions. For drainage water, filter system should be considered. 
 
 
The ATMS Technical Specifications 
 
Electrode system:   Patented Alloys 

Silver/Silver Chloride 
Platinum 

 
Software:    Windows 2000™ 
 
Dimensions:   30 X 40 X 21 cm each 
Weight:    2 X 10 kg 
Power Supply:   230 V AC, Max 10 A 
Electrode Connection:   3 X Cable eye (6mm²) 
 
Polarization 
Voltage range:   ± 5 V  
Sweep Types: Differential Pulse/ Stair-

case 
Sweep Direction:   Anodic/Cathodic  

Min. Sweep Step Height:  5/8 mV 
Min Sweep Step duration:  10 ms 
 
Measurements 
Input impedance:    > 109    
Current ranges:   ±2000 nA, 20 µA, 200 µA 
Resolution Current measurement: 14-bit 
Resolution Feedback:   14-bit 
 
Communication 
Serial:    Communication over 
Modbus in RTU   Mode LAN  
    Data delivery through 

Web services. 


