Catalytic
Gas Cleaning

ELEX – Excellent industrial
gas cleaning since 1934
ELEX is the globally recognised leader for the cleaning of industrial gases and recovery of reusable materials. Since 1934, more than 7,000 units have been installed
worldwide, each designed to focus on specific customer needs. Depending on
stated requirements, units are either completely manufactured by ELEX or, within
the parameters of project-related cooperation agreements, as new units or extensions to existing plants.
World-renowned ELEX engineering has always been committed to highly innovative technology and to the reliability and longevity of its products. This balance guarantees outstanding cleaning of industrial gases across many decades. Unrivalled in
quality, ELEX remains innovative, at the very least, for the next 7,000 units.

To us, quality means our customers
can forget about us
Quality to us means not only perfect technology and reliable and durable products,
but also the best possible service in all phases.
During the planning stage, we listen carefully and ask pertinent questions to present the customer with the best possible solution in the shortest time-frame and
with the least effort on the customer’s part. Our Swiss reliability ensures that
everything will be carried out to your utmost satisfaction. Deadlines and costs will
be adhered to, while the effects on your operations until handover of the plant will
remain minimal.
Once a plant has been installed and the technical staff instructed by our engineers,
our customers rarely need our support. You will have the same experience. However, should you need our help, for instance, for longer maintenance, upgrading
with new components, or advice on plant modernisation, we will of course be at
your service.

ELEX Catalytic Gas Cleaning
Since 1988, ELEX has been supplying installations for the catalytic cleaning of
gases. The process reduces toxic elements such as NOx, dioxin and furan and
hydrocarbon and ammonia in order to comply with the toughest requirements
worldwide and without producing residues that will require disposal.
The main areas of application are:
Incineration of waste and refuse
 Incineration of sludge
 Incineration of hazardous waste
 Cement production
 Incineration of biomass
 Various other incineration processes


Refuse incinerator,
Switzerland

Since the installation of the first plant, the technology used proved to be absolutely
efficient and problem-free. However, it goes without saying that research and development carries on in order to continuously upgrade the system and extend the
limits of feasibility. Proof of the reliability of ELEX technology and of our services is
represented by the flawless functioning of our products all over the globe.
You can rely on ELEX at all times, be it for a new turnkey installation or a custommade retrofit package.

Cement works, Italy
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Optimal efficiency in each area of application
through individual plant concepts
ELEX has developed special catalytic systems for waste and refuse incinerators that
take into account the heterogeneous composition of the materials to be incinerated
as well as the resulting flue gas components and gaseous pollutants, maximising
the quality of flue gas cleaning.
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In the case of cement production plants, however, the position of the SCR reactor
within the process is of significance to achieve optimal effectiveness. In this process, which was patented by ELEX, the SCR reactor is located directly behind the
preheater, where the correct operating temperature for the SCR is provided by the
system itself. So no additional energy is required, which would be the case if the
SCR reactor was positioned elsewhere in the process.
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Superiority of the SCR
system applied by ELEX
By means of Selective Catalytic Reaction (SCR), several harmful and toxic matters
can be eliminated. In addition, the SCR technology is superior to other processes
from both an environmental and economic standpoint.
In detail:
Highest degrees of NOx removal (>95%) with minimal NH 3 slip (<5 mg/m 3 (i.N.))
 Removal of dioxin and furan by oxidation
 Removal of other pollutants, such as polycyclic hydrocarbons (TOC),
 by oxidation
 NH 3 deriving from the raw material and often found in the raw gas is used for the
 NOx reduction in the catalyst, thus reducing the amount of injected ammonia.
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ELEX-SCR combines the highest NOx
removal rate with unsurpassed reliability
Deciding on the best technological system is one important aspect. The other is
that the system philosophy is interpreted and implemented to suit each individual
problem. This is why ELEX products are market leaders in terms of performance
and reliability.
NOx reduction: The basic principle: Ammonia (NH 3) is injected in the gas stream
before the SCR reactor. As a result, on the catalyst surface the 3 elements nitrogen
oxide (NOx), ammonia (NH 3) and oxygen (O 2) react, and the nitrogen oxide (NOx)
transforms to nitrogen (N 2) and water (H 2O).
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4 NO + 4 NH 3 + O2 catalyst 4 N 2 + 6 H 2O
2 NO2 + 4 NH 3 + O2 catalyst 3 N 2 + 6 H 2O
Reduction of dioxin and furan: The big advantage of the SCR system in addition
to transforming nitrogen oxide is the capability to remove other pollutants from the
gas, such as dioxin and furan. Furthermore, the process destroys these pollutants
without creating residual products requiring subsequent disposal. The oxidation of
dioxin and furan in SCR is carried out in accordance with the following formula:
C12H nCl 8 – nO2 + (9 + 0,5n)O2 catalyst
(n – 4) H 2O + 12 CO2 + (8 – n) HCI
C12H nCl 8 – nO + (9,5 + 0,5n)O2 catalyst
(n – 4) H 2O + 12 CO2 + (8 – n) HC
The oxidation of dioxin, furan as well as hydrocarbons proceeds at the same temperature as the transformation of nitrogen oxide.

Optimal efficiency through
appropriate sizing
Both over-dimensioned and under-dimensioned plants cause unnecessary costs.
Each ELEX plant reflects precise planning by our engineers. The following parameters serve as a guideline.
Decisive for the design of an SCR plant is the volume of gas to be treated, the
required degree of NOx removal, the desired clean gas value and the acceptable
slip of ammonia. The oxidation of dioxin and furan must be carried out separately
as other parameters are taken into consideration. In general, the required catalyst
volume is larger than that used for NOx removal only.
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The plant achieves its highest efficiency when the speed of gas in the catalyst elements and the treatment time of the gases in the catalyst are optimally adjusted.
The operating temperature during catalytic NOx removal is limited to a certain range. When this range is not maintained, the catalyst may be deactivated.
General operating values for SCR plants
Gas volumes: 15,000 to 500,000 m 3 /h
 NOx raw: 200 to 2,000 mg/m 3
 NOx clean: 20 to 200 mg/m 3
 NH 3 slip: < 5 mg/m 3
 Dioxin/furan removal: up to 99%
 Agent: e.g. ammonium hydroxide 25%


Reference plants can be found on our website
www.elex.ch
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