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Monitoring Emissions  
from Incineration Plants

Incineration is a rapidly growing waste disposal method as well as an increasingly important source of 
energy. Emissions from waste incineration plants can potentially contain many harmful pollutants but 
with the use of modern monitoring equipment, regulatory compliance can be ensured and emissions 
minimised. This article from ABB Measurement & Analytics explains the options available.
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The increasing use of waste 
incineration frequently gives 
rise to concerns about air 
pollution, not least in the 
local community.
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Incineration plays an increasing role in the treatment of municipal 
waste as well as for the supply of energy. Worldwide, some 2,200 
incinerators dispose of about 255 million tonnes of waste annually. 
By 2017, 180 new plants, with a capacity of about 52 million tonnes, 
are scheduled to be built. Growth is particularly strong in Europe 
where, due to the ban on landfilling untreated waste, large numbers 
of waste incinerators have been built in recent years, with many 
more under construction.

Incinerators reduce the waste volume by about 95 percent, 
dramatically cutting the space needed for disposal. The recoverable 
energy is just under 3 MWh per tonne of municipal waste, of which 
some 25 percent can be converted into electricity and the remaining 
75 percent can be used for district heating.

Waste incineration produces more pollutants than a natural gas-fired 
plant, but less than a coal-fired plant. The flue gases can contain high 
levels of particles, heavy metals, dioxins, furans, sulphur dioxide and 
hydrochloric acid. Incineration also produces CO2, about one tonne 
per tonne of waste, but because much of the waste is biological, 
incineration is often classed as renewable energy.

A number of techniques are used to ensure the pollutants are 
reduced to within permissible limits. For instance, plants are 
equipped with a high-temperature zone where gases are heated 
to a minimum of 850°C for at least two seconds to ensure the 
breakdown of dioxins.

A flue gas purification system, located downstream from combustion 
processes, ensures that the concentration of emissions are below the 
legal limits, using various systems for removal of dust, acids, heavy 
metals and micro-pollutants. The resulting emissions are made up 
of fine ash in the flue gas, with varying amounts of organic and 
inorganic matter, which depend on the composition of the waste 
and the incineration process.

Directive Demands Control
In the European Union, the Industrial Emissions Directive (IED) 2010/75/
EU, imposes strict obligations on the member states to ensure that 
continuous emissions monitoring systems (CEMS) are used to monitor 
flue gas. These systems must meet EN14181, the CEN standard for 
quality assurance of automated measuring systems in stacks.

The Directive applies to a range of different types of incinerators, in 
addition to the municipal waste facilities already mentioned. These 
include incinerators processing hazardous chemical or clinical waste, 
which may be owned and operated by specific waste producers or 
may serve multiple clients on a contract basis. It also includes co-
incineration plants such as cement works, which burn waste as a fuel, 
as well as advanced technologies such as gasification and pyrolysis. 

All the incineration plants that fall under the Directive are required to 
keep track of a variety of contaminants in their emissions, including 
carbon dioxide, oxygen and water vapour, total organic carbon, 
hydrogen chloride, hydrogen fluoride, dust and oxides of both 
sulphur and nitrogen. These are in addition to a wide range of specific 
chemical species that might be considered a possible risk in a particular 
installation. The monitoring must be continuous, providing average 

readings every half hour and each day. 

In the event of a measurement fault, operators must act fast to remedy 
any malfunctions in their monitoring equipment, because the Directive 
gives them just four hours to fix the problem before they must reduce 
or shut down their operations. 

As well as ensuring regulatory compliance, data from emissions 
monitoring technology can provide valuable feedback on plant 
performance, enabling plant operators to optimise efficiency and 
operational control, resulting in better energy recovery. 

CEMS Techniques
In a traditional system, monitoring is carried out by extracting a 
small sample of flue gas, using a pump, into the CEMS system via 
a sample probe. In some systems, the sample is diluted with clean, 
dry air, typically in a ratio 100 to 1, to make samples that are hot, 
wet or sticky more manageable. The sample is then transported 
through a sample line, or umbilical, to a manifold where individual 
analysers can extract samples. A data acquisition and handling 
system receives the signal output from each analyser and collects 
and records the emissions data.

An alternative method is hot dry extraction or direct CEMS. Here, 
the sample is not diluted but is carried along a heated sample line 
into a sample conditioning unit. The sample is filtered to remove 
particles and then dried, before entering the sampling manifold. 
One advantage of this method is that it enables measuring of the 
proportion of oxygen in the sample. As dilution systems mix the 
sample with clean air, these cannot measure oxygen.

Infrared analysis
A more modern approach is to measure the flow of all pollutants 
at a single point. Fourier transform infrared spectroscopy (FTIR) 
analyses the spectrum from incoming infrared light. The infrared 

With the use of modern instrumentation, emissions to the air can be 

effectively controlled and documented
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spectrum enables identification of the molecules as well as 
concentrations of substances. An electronically controlled air 
injector sampling system conveys the sample gas, at constant 
pressure, from the sampling point to the analysers. To avoid 
pressure influencing the sample, which could happen with 
a conventional diaphragm pump, no moving parts are used. 
Adjusting all sampling, transport and gas measurement elements 
to a constant temperature of 180 °C ensures that the chemical 
and physical properties of the sample are maintained while 
avoiding possible alterations due to condensation. The absence 
of sampling pumps, hot ovens and connecting joints ensures 
accurate measurement and minimises maintenance costs.

This technology can also be used to improve the effectiveness 
of the flue gas purification system by analysing flue gases after 
combustion and again after treatment. The result is used to 
adjust the addition of reagents used in the processes.

Summary
The increasing use of waste incineration frequently gives 
rise to concerns about air pollution, not least in the local 
community. However, this article shows, with the use of 
modern instrumentation, emissions to the air can be effectively 
controlled and documented. 

ABB has a wealth of expertise in the design, manufacture, 
supply and service of instrumentation and monitoring 
equipment for waste incineration. For advice on the best 
solution for your application, please call 0870 600 6122 or 
email enquiries.mp.uk@gb.abb.com  ref: ‘waste incineration’. 

Data from emissions monitoring technology can provide valuable feedback on plant performance, enabling plant operators to optimise efficiency and 
operational control

Gas Analyser Manufacturer Awarded Tier 1 Status
Servomex has been awardedTier 1 status on the Linde (Germany) Global Governance Critical Vendor List.

Following a successful Analytics Symposium held at Linde’s head office in Munich, Germany, several Servomex analysers have been fully approved for use in gas 
applications on Linde sites worldwide - without the need for additional testing or qualification.

Chosen on the basis of the industry-leading quality, reliability and capability of Servomex’s analysers and proprietary sensing technologies, three analysers have 
been approved: The SERVOPRO MultiExact 5400 digital multigas analyser, capable of providing percentage/trace (ppm) oxygen purity and ppm carbon dioxide (CO2) measurements; the SERVOPRO Chroma trace 
gas analyser for measuring ppm O2, CO2, hydrogen (H2), nitrogen (N2) or methane (CH4) in Argon (Ar); and percent and ppm O2 measurements using DF-310 high-sensitivity digital O2 analyser.

Several additional MultiExact measurements for percent O2, trace CO and trace N2, plus a measurement for N2 in Ar using the SERVOPRO Plasma, have been awarded Tier Two status meaning they will 
undergo approval, laboratory testing and field trials.

Servomex is also working closely with Linde to support further standardisation of applications and to help qualify devices used in hydrocarbon processing, electronics manufacture and specialty gases production.

“We are delighted and honored that Linde has awarded Tier One status to these Servomex analysers,” said Patrick Hellberg, Global Linde Account Manager, Servomex. “We are focused not only on 
providing Linde the high quality, reliable and trustworthy measurement they demand, but also ensuring our ASU application experience and knowledge is available to help optimise Linde applications 
wherever it is required.”
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Personal Air 
Samplers — a 
New Approach for 
Industrial Hygiene

The Aura personal 
air sampler from 
Restek (USA) is setting 
a new standard in 
sampling technology. 
This innovative passive 
sampling device is 
designed to meet OSHA 
and NIOSH requirements, 
while overcoming the 

limitations of sorbent tubes and badges. 
Notably, this quiet, robust sampler does not 
require a pump and manages variations in 
face velocity, temperature, and humidity better 
than traditional sampling approaches. Since 
this is a whole air sampling technique, it allows 
multiple analyses of >100 VOCs, providing 
broader application utility than analyte-specific 
sorbent techniques. The Aura personal air 
sampler has a wider effective range than tubes 
and badges—it is sensitive down to pptv levels 
and there is no risk of breakthrough even at 
ppmv levels. Comfortable to wear and easy to 
operate, this novel sampler features a simple, 
quick connection that starts and stops flow 
with no flow calibration required.
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UK Distributor of Personal Air Sampling Pumps Appointed
Svantek has added Gilian personal air sampling pumps from US-based Sensidyne to its portfolio of occupational health 
and environmental noise and vibration monitoring instrumentation. Reinforcing the company’s commitment to further 
growth in the UK, this expanded product range will include the high performance GilAir Plus, specially designed for 
simultaneous high and low flow personal measurement of particulates, vapours, gases and metal fumes.

Widely recognised as the most versatile personal air sampling pump available, the compact and lightweight GilAir Plus offers 
an unrivalled air sampling range from 1ml/min up to 5000ml/min - without the need for any external adapters. Delivering superior 
design for ultimate worker comfort, it operates with all common media, offers multi-language capability and has an outlet port for bag sampling.

With patent pending QuadModeSM air sampling technology, the GilAir Plus can perform both high-flow constant pressure and flow (450-5000 cc/min) 
and low-flow constant pressure and flow (20-499 cc/min) with a single pump.  Other key features include selectable automatic fault recovery, standard 
temperature and pressure correction and a real-time clock with data-logging.

Svantek’s Managing Director, John Shelton, comments: “The GilAir Plus’ innovative dual air sampling feature reduces sampling time and costs plus 
increases worker comfort. Monitoring exposure to airborne particulates, gases and vapours often requires industrial hygiene and occupational health 
& safety professionals to take multiple air samples from the environment of one worker. This may require the employee to wear multiple air sampling 
pumps or returning to sample on another day. This can be expensive, inconvenient and uncomfortable.

He continues: “The Gilian dual port high / low flow manifold enables connection of two different sampling media so eliminating the need for multiple 
sampling pumps. Two manifold adjustments enable the setting of separate flow rates for each media connection. A single tube connects the Gilian 
manifold to the GilAir Plus providing an efficient method for obtaining two samples from a worker during a single shift.”

Svantek’s GilAir Plus has numerous ease of use benefits including intuitive menu, keypad interface and large back-kit display for quick and simple pump 
setting adjustment. Once the instrument is set up, the keypad can be locked to prevent tampering. A convenient and innovative SmartCalSM features 
provides automatic pump calibration.

When sampling at altitudes of up to 8,000ft above or below sea level, GilAir Plus has the capability of automatically correcting the flow rate for altitude 
changes to maintain constant flow accuracy of +/- 5% over this barometric pressure range. This permits GilAir Plus calibration at ground level and 
sampling at high elevations or deep mines without loss of flow accuracy or the need to calculate and use manual correction factors. GilAir Plus is the only 
personal air sampling pump with this capability.

A third smaller than traditional personal air sampling pumps and weighing less than 580g, the GilAir Plus provides superior operator comfort. An 
integrated belt clip securely attaches the pump in a horizontal position, allowing workers a full range of motion to perform a wide variety of task without 
interference or discomfort.

The GilAir Plus dock provides charging and communication functions for the STP and datalogging models. Once docked, the PC application allows users to 
review datalogs, generate sampling reports, manage sampling programmes, and create pump set-up profiles that expedite deployment of large pump fleets.

The SmartCalSM feature uses the dock as a communication link between appropriate calibration devices and the GilAir Plus. SmartCalSM automates 
calibration and records pre and post sample calibrations in the pump’s datalog. Gilian CONNECT is an industry-leading PC application for managing air 
sampling data and Gilian Plus Series pumps.
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