
•  automatic leak test (to avoid system leak) before start up
•  automatic cleaning routine for the probes (to reduce blank values) before start
•  automatic control of the isokinetic sampling
•  automatic switching between the two probes in a 30 minutes cycle
•  automatic temperature control of mixing chamber and filter unit
• configurable stand by parameters for automatic stop during plant shut down and 

automatic restart
•  automatic measurement reports

After stopping the measurement cycle, the engineer sends the filter unit along with the connected mix-
ing chamber and with the measurement protocol in a transportation box to the laboratory, where the fil-
ter unit is extracted and cleaned according to EN 1948 part 2 and evaluated by HRGC/HRMS according
to EN 1948 part 3. 
The engineer receives the results by E-mail from the laboratory, including 

•  the I-TEQ values obtained at the laboratory
•  the statistical evaluation of the obtained results

Picture 2: filter cartridge (filter chamber + mixing chamber)

Description of the laboratory procedure
The filter cartridge is prepared by the analysing laboratory. The laboratory cleans the cartridge, inserts filter
and adsorbent and adds the sampling standards: The amount of sampling standard is adjusted to the
expected concentration range and the expected volume of sampling. Afterwards the cartridges are sent to
the plant, where the measurement engineer inserts the cartridge and starts the measurement.

After receiving the cartridges back from plant, the cartridges can be stored at room temperature. The
dust filter of the cartridge is treated with 1ml concentrated hydrochloric acid. The adsorbent (Polyurethane
foam) and the treated filter are transferred into a Soxhlet extractor. The extraction standard is added.
Depended on the concentration range, the amount of extraction standard is adjusted accordingly:

• amount according EN 1948-2 for up to 20 m3 of sampled flue gas and also to check for 
very low concentrations (0,0001 to 0,005 ng I-TEQ/m3)

• amount 10 times higher for weekly or biweekly sampling in the range of 0,01 to 0,2 
ng I-TEQ/m3

• amount 20 times higher for monthly sampling period in the range of 0,01 to 0,2 ng I-TEQ/m3

The ‘clean up’ recovery follows the methods EN 1948-2 and prEN 1948-4 to separate PCDD/Fs and toxic
PCBs. The cleaned extracts are analysed using HRGC/HRMS. In case of long term sampling, it is possible
to adjust the amount of final extract in the range of 10 µl to 200 µl dependent on the concentration in the
sample. 

The cartridges are extracted according EN 1948 part 2. Extracts are cleaned up according EN 1948 part 2
and 4. Concentrated and cleaned extracts are analysed according EN 1948 part 2 and 4. Evaluation and
multiplying with the individual I-TEY factors gives the results for I-TEQPCDD/F and I-TEQPCB. Summing up
both results gives the I-TEQWHO.
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Part 1 describes the sampling, part 2 and 3 describe the analytical determination by the laboratory. EN
1948 part 1 allows the use of three methods: filter/cooler method, dilution method and cooled probe
method.  

Part 4, now developed by CEN/TC 264/WG 1, includes the measurement of the "dioxin like" PCBs to
the measurement.Continuous monitoring extends the sampling period from 6/8 hour measurement to 1
week (2 week), which enables complete surveillance of the municipal waste incinerator operation time.
So the total dioxin emission (I-TEQ as well as WHO-TEQ) of the waste incinerator can be calculated,
which allows the calculation of the specific impact of this plant to the food chain.
There are some important reasons why to check the emissions of toxic dioxins and PCBs more frequently
in a ‘continuous way’ and to include the "dioxin like" PCBs:

• Bioaccumulation of PCDD/Fs and PCBs is continuing along the trophic chain. 
One starting point of the trophic chain is air

• Toxic properties of PCDD/Fs and PCBs seem to be underestimated. As a consequence, WHO
developed new assessment of the toxic equivalency of PCDD/Fs and PCBs. The new assessment
leads to changes of up to 40% of the equivalency values, which are calculated from the measured
concentrations of PCDD/Fs and PCBs.

•  Impact of some operating plants to the food chain seem to be underestimated.
Measurements once a year cannot check problems of the flue gas cleaning system, if efficiency for
dioxin removal changes

Description of an automatic measurement system
The complete system for surveillance of 1 stack consists of the following equipment:

•  one sampling unit with 2 probes
•  one control unit
•  filter units for delivery to the laboratory

Picture 1: DioxinMonitoringSystem® schematic

At the plant the process engineer controls the measurement cycle start and stop period and exchange
of the filter unit. The DioxinMonitoringSystem® can operate for 8 hours, 7 or 14 days or monthly sam-
pling period and delivers the I-TEQ mean value of the total measurement period.  
The DioxinMonitoringSystem® performs the following routines automatically during the 
measurement period:

Using Continuous Dioxin Measurement
WITHIN THE FRAMEWORK OF THE EUROPEAN LEGISLATION

Continuous dioxin measurement has been carried out since 1993 on several plants in Europe. Air emission measurement for
dioxins are defined by the council directive  2000/76/EC, the details of the measurement are defined in the EN 1948 stan-
dard Council directive 2000/76/EC defines in Annex V (d) the legal limit value and in Annex I the equivalence factors. Annex
III defines, that all measurements have to be carried out  as stated by CEN  standards, which in the case of dioxin meas-
urement the EN 1948 standard.
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Validation Data for Long Term Sampling
In EN 1948-1:200x the method validation criteria are described in chapter 7.1. 
According to these requirements, long term sampling performed exactly to EN 1948, needs further vali-
dation of:

1. Sufficient sample shall be collected during the validation trial so that the detection limit is less 
than 5% of the total amount collected (expressed in I-TEQ)

2. The original sampling train and the additional adsorbtion stage shall be analysed separately. 
More than 90% of the total I-TEQ shall be found in the original sampling train

3. The mean adsorber temperature during method validation should not be exceeded in the 
sampling campaign without further validation at the higher temperature

Method Validation Criteria 1 are not important for long term sampling, because the sampled
volume is much greater than a 6 hour measurement.

Criteria 2 can be easily checked by evaluation of the recovery rate for a series of measurements 
and calculating the mean value of sampling standard recovery.

As Picture 4 shows, the mean value of the recovery rate for the sampling standards is 94,7 %, no value is
below 65%. The minimum requirement of EN 1948 is fulfilled with a high extend.

To evaluate criteria 3, three adsorber  temperatures were validated: 40°C, 50°C and 60°C with a  vol-
ume of 500 m3 (flue gas + dilution air). The criteria recovery>90% is fulfilled even at 60°C adsorber tem-
perature.
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Congener Concentration
ng/m3 (dry, 11% O2)

2,3,7,8 T4CDD 0,0011
1,2,3,7,8 P5CDD 0,00204
1,2,3,4,7,8 HxCDD 0,0012
1,2,3,6,7,8 HxCDD 0,00214
1,2,3,7,8,9 HxCDD 0,0013
1,2,3,4,6,7,8 HpCDD 0,01239
OCDD 0,02482
2,3,7,8 TCDF 0,03816
1,2,3,7,8 P5CDF 0,06634
2,3,4,7,8 P5CDF 0,02257
1,2,3,4,7,8 HxCDF 0,02009
1,2,3,6,7,8 HxCDF 0,02504
2,3,4,6,7,8 HxCDF 0,01546
1,2,3,7,8,9 HxCDF 0,00270
1,2,3,4,6,7,8 HpCDF 0,03830
1,2,3,4,7,8,9 HpCDF 0,00216
OCDF 0,00736
I-TEQ 0,027 ng I-TEQ/m3

PCB 77 0,034
PCB 81 0,004
PCB 123 0,010
PCB 118 0,162
PCB 114 0,005
PCB 105 0,044
PCB 126 0,010
PCB 167 0,027
PCB 156 0,032
PCB 157 0,009
PCB 169 0,003
PCB 189 0,015

0,0011 ng I-TEQPCB/m3
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Picture 3:
Overall
schematic of 
the automatic
measurement
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Congener Part at 1st Part at 1st Part at 1st
Adsorber at 40°C Adsorber at 50°C Adsorber at 60°C

2,3,7,8 T4CDD 100,0% 99,1% 96,2%
1,2,3,7,8 P5CDD 100,0% 100,0% 100,0%
1,2,3,4,6,7,8 HpCDD 100,0% 98,3% 98,0%
OCDD 100,0% 98,6% 98,7%

Picture 4: Validation data of the recovery standard for bi-weekly sampling period

Conclusions
Due to its flexibility and high recovery of the sampling standards, the DioxinMonitoringSystem  is able
to extend the sampling time up to 4 weeks.

With monthly (or biweekly) sampling period it is possible to check and monitor the function of
the flue gas cleaning system, so that the period of possible exceedances of the legal limit  0,1ng I-
TEQ will be reduced to a minimum. Long term sampling also allows measurements to very low con-
centrations of dioxin emissions. It is possible to achieve detection limits of 0,0001ng I-TEQ/m3.
Continuous monitoring of dioxin emissions avoids underestimation of the real emitted dioxin emis-
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sions and checks the impact to the trophic chain in the same way as for the other pollutants like SO2, CO.
Gaps in knowledge will be reduced in an effective way by checking the sources. With the same measure-
ment system it is possible to determine I-TEQPCDD/F and I-TEQPCB. Therefore the use of continuous dioxin
monitoring will support the compliance of the EU Directive 94/67/EC of 16 December 1994 on the 
incineration of hazardous waste and of EU Directive 2000/76/EC of 4 December 2000 on the incineration
of waste by checking the legal limit values in a quasi continuous way. The emissions of toxic dioxins and
also of toxic PCBs will be reduced effectively.

The British Environment Agency’s MCERTS accreditation
has been awarded to the Gasmet CX-4000 and DX-4000
multicomponent FTIR gas analysers. The accreditation
covers the major analysis components of our Continuous
Emissions Monitoring System, and is compatible with the
European Union Waste Incineration Directive (with the
exception of HF and TOC measurements). The accredita-
tion was awarded after series of field tests on an inciner-
ator and an audit of the manufacturing and service
processes of Temet Instruments.

MCERTS is the UK Environment Agency's Monitoring
Certification Scheme, which sets performance standards
for Continuous Emissions Monitoring Systems based on
international ISO standards and CEN standards, and is
comparable to the German TÜV certification program. The

performance specifications include linearity, repeatability,
reproducibility, detection limit and accuracy compared to
a standard method. Temet Instruments is committed to
high standards of material quality and workmanship, and
the company has an ISO 9001 Quality Management
System certificate as well.

MCERTS accredited ranges:

H2O 0 - 25  Vol-%
CO 0 - 75  mg/Nm3

NO 0 - 200  mg/Nm3

SO2 0 - 75  mg/Nm3

NH3 0 - 15  mg/Nm3

HCI 0 - 15 mg/Nm3

MCERTS Accreditation Awarded to Gasmet FTIR Gas Analysers
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Is there Mercury in the Air?

The UT-3000 Mercury Ultratracer of Mercury Instruments
(Germany) detects Total Gaseous Mercury
(TGM) in air down to 0.1 ng/m3.

The instrument works automati-
cally and can be operated remotely.
Applications of this instrument
include immission control, air quality
monitoring, environmental pollution
source tracking, natural gas control,
etc. The high performance GoldTrap of the UT-3000 avoids the passivation
effect known from other devices which utilise the gold amalgamation tech-
nique. The surface of the gold collector is automatically cleaned from impu-
rities during each heating step. The instrument is compact and does not
require any gases from a cylinder, simply purified ambient air is used as a
carrier gas. An automatic calibration device as well as a manual calibration
unit are available as accessories.

The Multi-Plate Radiation Shield from RM Young Company (USA)
protects temperature and relative humidity sensors from error-pro-
ducing solar radiation and precipitation. Compact size and light
weight make this shield useful for many applications.

The multiple discs have a unique profile that blocks direct and
reflected solar radiation, yet permits easy passage of air. The disc
material is specially formulated for high reflectivity, low thermal
conductivity, and maximum weather resistance. The rugged U-bolt
mounting clamp attaches easily to any vertical pipe up to 2 inches
diameter.

The Model 41003 employs a universal adapter to securely hold
sensors up to 12.5 mm diameter. The Model 41003P uses a special
mounting adapter that can be custom sized to fit any sensor from
12.5 mm to 26 mm; specify the diameter when ordering.

The Temperature Probe is a 1000 Ω Platinum RTD encased in a
stainless steel protec-tive sheath. The sensing element is securely
mounted in a convenient junction box that fits YOUNG radiation
shields. For special applications,the temperature probe is available
with various output options. The 4-20 mA current output is useful
in high noise, industrial settings or for long cable lengths. The 0-1
VDC option provides a calibrated voltage output signal. Low power
circuitry makes it ideal for field studies and remote data-logging
applications.

The Relative Humidity/ Temperature Probe combines a high accuracy humidity sensor and a 1000 Ω Platinum RTD.
Available with 0-1 VDC or 4-20 mA outputs, sensors are mounted in a common junction box.
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Compact and Light Weight Multi-Plate Radiation Shield
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