
Tomography looks into the process 
 
Tomography is a technology that involves taking measurements around the periphery of an 
object (e.g. process vessel or pipe) to determine what is going on inside. The best known 
technique is CAT scanning in medicine; however process tomography instrumentation is 
cheaper, faster and more robust. 
 
Electrical tomography makes it possible to acquire two- or three-dimensional images of the 
internal contents of process vessels, reactors, separators or pipelines. It allows process 
managers to estimate the spatial distribution of phases and materials inside their tank or 
pipeline, giving instant feedback on reaction processes or efficiency of transport. 

ITS was established by a team of PhD students from Manchester and Leeds Universities in the 
UK. ITS has commercialized tomography instrumentation by combining academics from maths, 
electronics, process engineering and computing with major process users as Shell, Unilever 
and DuPont. For more than 10 years, ITS has had an ongoing commitment to research and 
development of process tomography technology and applications. 

ITS provides electrical tomography instrumentation, software, sensors and technical support. 
This enables customers to continuously scan a volume and determine how various materials 
change during processing. Typically, the technology may be used for liquid/liquid, solid/liquid, 
gas/liquid and gas/solid/liquid systems. The technology makes it possible via a PC screen to 
follow the various substances and is therefore a technology for optimization of process 
conditions. One is able to see into the process and follow what is going on. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The basic principles of the technology are to measure electrical resistance/conductivity at the 
periphery of a process vessel or pipeline and combine these to provide information on the 
electrical properties through the cross section. The instrument operates in contact with the 
process media and is either mounted on a baffle/dip-pipe or around the circumference of the 
pipe or vessel. 
 
 
 
 
 



 
 
 
 
For a standard 16 electrode sensor, 104 voltage measurements are taken every 20 Millisecond 
using an ac current and a 4-electrode measurement technique. Typically, tomography data is 
presented as a color coded image: red for conducting to blue for non-conducting. However, 
each image (tomogram) is composed of an array derived conductivity measurements. Data can 
be analyzed statistically (e.g. variance to determine extent of homogeneity or average to give 
representative data through a volume) and dynamically (e.g. to determine rate of change of a 
feature. 
 
Examples of sensors installed in a vessel, dip-pipe sensors, a pipeline, and for 3-phase flow:  
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Typical applications may be to follow blends of a substance in tanks or pipes, multiphase flow, 
polymerization, separation, crystallization, chemical reactions and this whether it is a single 
phase or multiphase systems with liquids, solids or gases. Therefore it is possible to gain a 
better understanding of the processes and tomography may therefore be used to optimize 
process conditions and achieve an improved quality of the final product and/or the economy of 
the process through a faster throughput or shorter reaction time. The technology is often used in 
laboratory or pilot scale for design and optimizing of processes in full scale. 
 
Tomography is more than electrical tomography. Other possibilities are: 
 
 
ERT: Electrical Resistance Tomography is a measurement technique for obtaining 
information about the contents of process vessels and pipelines. Multiple electrodes are 
arranged around the boundary of the vessel at fixed locations in such a way that they make 
electrical contact with the fluid inside the vessel, but do not affect the flow or movement of the 
materials. A typical application is real time monitoring of multi-component flows within process 
engineering units. Specific applications where ERT has been successfully used include 
solid/liquid and liquid/gas mixing, hydrocyclones, packed columns, flotation columns, 
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precipitation processes, liquid-liquid extraction and hydraulic conveying. In principle, ERT can 
be used to investigate and monitor any process where the main continuous phase is at least 
slightly conducting and the other phases and components have differing values of conductivity. 
 
ECT: Electrical Resistance Tomography is a measurement technique for obtaining 
information about the contents of process vessels and pipelines. Multiple electrodes are 
arranged around the boundary of a vessel at fixed locations in such a way that they do 
not affect the flow or movement of materials. For electrically insulating pipes, the 
electrodes can be mounted externally and for electrically conducting pipes the 
electrodes must be mounted internally. 
A typical application is real time monitoring of multi-component flows within pipelines. 
Specific applications where ECT has been successfully exploited include solid/gas and 
liquid (organic)/gas systems such as fluidized beds, pneumatic conveying and multi-
phase flow. In principle, ECT can be used to investigate and monitor any process where 
the main continuous phase is non- conducting and the other phases and components 
have differing values of permittivity. 
 
EIT: Electrical Impedance Tomography is a measurement technique for obtaining 
information about the contents of process vessels and pipelines. Multiple electrodes are 
arranged around the boundary of the vessel at fixed locations in such a way that they 
make electrical contact with the fluid inside the vessel but do not affect the flow or 
movement of materials. A typical application is real time monitoring of multi-component 
flows within process engineering units. Specific applications where EIT can be used 
include rapid multi-phase systems such as the measurement of flowing oil water 
systems and hydraulic conveying of slurries. In principle, EIT can be used to investigate 
and monitor any process where the main continuous phase is at least slightly 
conducting and the other phases and components have differing values of conductivity. 
. 
USS: Ultrasound Spectroscopy is a technique which offers the possibility to overcome 
the obstacles to in-line analytics for a number of applications. Ultrasound is a high-
frequency sound above the audible range. USS measures the change of an ultrasonic 
signal per unit distance while propagating through the material. The interaction of the 
ultrasound and the material gives a loss of energy in the pressure wave, which is 
characteristic of the material. USS can be used to characterize the rheology, density 
and viscosity of a material and through further analysis to determine the distribution of 
particles according to size. USS used so far is only on liquids and colloid materials. The 
measurement may therefore be applied to pure liquids, liquid-mixtures and emulsions. 
Typical applications are seeing multi-phase systems in flow, separation, mixing and 
reactions. 
 
 
Since 2008 has Lisco Analytical ApS represented ITS in Denmark. For further 
information contact: 
 
Lillian Reesen, Lisco Analytical ApS, Tel: +45 3990 3905, e-mail sales@Liscotech.dk 
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