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Foreword

This document (EN 12619:2013) has been prepared by Technical Committee CEN/TC 264 “Air quality”, the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by July 2013, and conflicting national standards shall be withdrawn at the
latest by July 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 12619:1999 and EN _13526:2001].

The list of the most significant technical changes that have been made in this new edition is to be found in
Annex E.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This European Standard specifies a flame ionisation detector (FID) method. It is intended for use as a
standard reference method for the measurement of the mass concentration of gaseous and vaporous organic
substances (expressed as TVOC) in stationary source emissions (e.g. emissions from waste incinerators and
solvent using processes, emission measurements according to 2010/75/EU) in the concentration range up to
1 000 mg/m3.

This European Standard specifies the requirements for an instrument using flame ionisation detection,
together with procedures for its operation. The results obtained using this standard are expressed in
milligrams per cubic metre (mg/m?) as total carbon (TVOC).

This European Standard is not applicable for permanently installed automated measuring systems (AMS).

Alternative methods to this method may be used provided that the user can demonstrate equivalence, based

on the principles of CEN/TS 14793.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

N 15259, Air quality — Measurement of stationary source emissions — Requirements for measurement
sections and sites and for the measurement objective, plan and report

N 15267-1|, Air quality — Certification of automated measuring systems — Part 1: General principles
N 15267-2, Air quality — Certification of automated measuring systems — Part 2: Initial assessment of the

AMS manufacturer’s quality management system and post certification surveillance for the manufacturing
process

EN 15267-3:2007, Air quality — Certification of automated measuring systems — Part 3: Performance criteria
and test procedures for automated measuring systems for monitoring emissions from stationary sources

N _ISO 9169, Air quality — Definition and determination of performance characteristics of an automatic
SO 9169

measuring system

N ISO 14956, Air quality — Evaluation of the suitability of a measurement procedure by comparison with a
required measurement uncertainty (ISO 14956

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
combustion air
air supply used for the combustion of fuel gas in an instrument using flame ionisation detection

3.2

detection limit

minimum concentration of a substance which produces an observable response, which is two times the
standard deviation at zero
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3.3
dilution gas
gas used to dilute sampled flue gas to prevent water condensation

3.4
flame ionisation detector (FID)
instrument using flame ionisation detection

3.5
flue gas
product from a combustion, incineration or solvent process containing gaseous and/or particulate compounds

3.6
fuel gas
gas of known composition used to maintain the flame of the FID

3.7

mass concentration of gaseous total organic carbon

quotient of the mass of total organic carbon to the volume of the dry gas under specified reference conditions
of temperature and pressure, normally expressed in milligrams per cubic metre (mg/m3) as total carbon

3.8

residence time

time period for the sampled gas to be transported from the inlet of the probe to the inlet of the measurement
cell

3.9

response factor

dimensionless quotient of the response of the FID with any carbon based compound or compounds to its
response to propane, in each case referred to the number of carbon atoms of the molecule

3.10

response time

time which elapses between the moment when a change is produced and the moment when the instrument
response reaches a value of 90 % of the final change in instrument response as a consequence of a stepwise
change in the total organic carbon concentration

3.1
span gas
test gas used to check and adjust a specific point on a calibration curve

3.12

total volatile organic carbon (TVOC)

total volatile organic compounds which are measured by the FID, expressed in milligrams per cubic metre
(mg/m°) as total carbon

3.13
zero gas
test gas used to check and adjust the zero point on a calibration curve

3.14

uncertainty

parameter associated with the result of a measurement, that characterises the dispersion of the values that
could reasonably be attributed to the measurand

[SOURCE: ENV 13005]
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4 The principle of the technique

4.1 Flame ionisation detector (FID)

The measurement technique utilised by the flame ionisation detector (FID) is the ionisation of organically
bound carbon atoms in a hydrogen flame. The ionisation current measured by the FID depends on the
number of C-atoms of organic compounds burning in the fuel gas flame, the form of bonding (straight chain or
branched chain) and of bonding partners.

The response factor is a function of the specific design of the detector and the adjusted operating conditions.
The advantage of the FID is that it responds to organic carbon compounds and has negligible response to
inorganic flue gas compounds (such as CO, CO,, NO, H,0).

A number of different instrument configurations exist. Figure 1 is an example of the principle whereby in the
detector a sample gas is fed into a hydrogen flame across which a DC electrical potential is placed. The
introduction of the sampled gas causes a specific ionisation current to flow, which is measured using suitable
equipment. Defined test gases are required to determine the response factors. These can be produced by a
number of methods including: static methods (with gas collectors or direct injection) or dynamic methods (e.g.
vapour pressure method or certified test gases from compressed gas bottles).

The span of the instrument shall be adjusted with propane (CsHsg) for which the response factor, defined in this
standard, has been set at 1,00. The final value will be expressed as TVOC in miligrams per cubic metre.

Refer to Annex B for more information on the use and effects of an FID instrument.
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1 polarisation voltage 6 fuel gas
2 electrodes 7 sample gas
3 ions 8 jet
4 flame 9 amplifier and readout
5 combustion air

Figure 1 — Principle of FID
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4.2 Sampling and sampling device

Sampling is the process of extracting from the flue gas a partial volume flow which is representative of the
composition of the main gas stream.

A partial flow of the flue gas is directly fed into the FID analyser via the sampling probe, the particle filter and
the heated sampling line. An example of the set-up of the measuring system is shown in Figure 2. The
sampling device including the filter needed to remove fine particles, which could clog the burner, is heated to
avoid sample condensation.
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9
?
Key
1 sampling probe 6 bypass (optional)
2 zero and span gas inlet 7 test gas inlet for functional tests
3 particle filter, heated 8 FID
4 sampling line, heated 9 data evaluation system
5 external sample pump (optional), heated

Figure 2 — Example of the set-up of the measuring system

5 Requirements for apparatus and gases

5.1 Requirements for the measurement system
The sampling system shall meet the following requirements:

— It shall be made of stainless steel, polytetrafluoroethylene or polypropylenefluoride. If an alternative
material is used, it shall be proven that it is chemically and physically inert to the constituents of the flue
gas under analysis.

— The design and configuration of the sampling device used shall ensure the residence time of the sample
gas within the device is minimised in order to reduce the response time of the measuring system. It will be
designed to ensure a sample residence time less than 60 s. With long sampling lines or high flow
resistance, the use of an external pump with bypass is recommended.

— It shall be heated throughout to at least 180 °C.

NOTE Sampling lines in PTFE have a maximum temperature of 200 °C. All instruments that are certified are tested at
180 °C.

— It shall have a heated filtering device upstream of the sampling line to trap all particles liable to impair the
operation of the apparatus.

— It shall have an inlet for applying zero and span gases at or close to the probe inlet of the sampling probe,
upstream of the filter. This is to check the sampling system including the filter assembly.

The FID and sampling system shall comply with the performance requirements of EN 15267-3.
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The checks in Table 1 shall be carried out with at least the specified frequency.

Table 1 — Minimum frequency of checks for QA/QC during the operation

Check Minimum frequency Requirement | Clause
Response time once for each measurement series <200s A2
Repeatability standard once a year 0

deviation at zero point <2% A4
Repeatability standard once a year 0

deviation at span point 2% AS
Lack of fit once a year and after repair ® of the instrument <2% A.3
Effect of oxygen at least once a year and after repair (can be <29, A6

carried out by the manufacturer)

Other interference checks ° at least once a year and after repair (can be

0,
carried out by the manufacturer) <2% AT
Response factor as specified by the manufacturer and is A.8 and
determination relevant for single compound measuring tasks Annex B
Sampling system check once for each measurement series 6.2.2
Leakage check once for each measurement series 6.2.2
Zero drift at the beginning and end of the measuring o
. <5% 6.2.3
period and at least once a day
Span drift at the beginning and end of the measuring <59 623

period and at least once a day

Regular maintenance of the as required by the manufacturer
analyser

Cleaning or changing of once for each measurement series, if needed
sampling line and particulate
filters °

2 A repair that might affect the performance of the instrument.
b Only those interferences shall be checked which have proven to be relevant during instrument performance testing.

° The particulate filter shall be changed periodically depending on the dust load at the sampling site. During this filter change, the filter
housing shall be cleaned.

5.2 Operational gases

5.2.1 General

A number of operational gases are required when using this standard.

The use of combustion air or fuel gas whose concentration in TVOC is lower than 0,2 mg/m? (as carbon) or of
purity 99,998 % shall be used. This avoids any risk of influence of this gas on the result of the measurement.

5.2.2 Fuel gases

The fuel gas shall be specified by the equipment manufacturer and according to the certification to
EN 15267-1, EN_15267-24 and EN_15267-3. Commonly used gases include:

— hydrogen;

— hydrogen/helium mixture;
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— hydrogen/nitrogen mixture.
NOTE The fuel gas pipe will be made from a suitable material for the environment, e.g. stainless steel, copper or
PTFE.

5.2.3 Zero gas

The TVOC concentration (mg/m3 as carbon) of zero gas shall be lower than 0,2 mg/m3 of carbon or purity
99,998 % shall be used. This avoids any risk of influence of this gas on the result of the measurement. This
can be synthetic air or cleaned ambient air.

If a problem occurs at the zero point e.g. negative values, this may be an indication of the effect of oxygen. In
this case, it is recommended the zero gas may be replaced with one containing a similar oxygen concentration
to the process (nitrogen/oxygen mixture or synthetic air). The worst case for this effect is when a process is
running with approximately 10 % excess oxygen. Refer to Annex B for more information on the use and
effects of an FID instrument.

5.2.4 Span gas

The span gas shall be propane in synthetic air or in a nitrogen/oxygen mixture. It shall have a known
concentration of TVOC and the expanded uncertainty on the analytical certificate of the span gas shall be less
than or equal to 2 % for TVOC.

When the analyser is used for regulatory purposes, the span gas shall have a known concentration of
approximately the half-hourly ELV or 50 % to 90 % of the selected range of the analyser.

The span gas will be propane with the same oxygen concentration in the complementary gas in the zero and

in the span gas to take into account the same level of influence at the zero point and the span point during the
adjustment of the analyser.

6 Measurement procedure
6.1 General
The planning and sampling strategy shall follow the requirements of EN 15259.

The following text describes the routine operation procedures required by the standard; a more detailed
procedure for determining the instrument performance characteristics is given in Annex A.

6.2 Adjustments and checks

6.2.1 Instrument adjustment
The FID shall be set up according to the manufacturer's instructions in order to ensure that the instrument is
correctly adjusted as specified in Table 1. At the beginning of the measuring period, zero and span gases are

supplied to the analyser directly, without passing through the sampling system. Adjustments are made until
the correct zero and span gas values are given by the data sampling system:

— adjust the zero value;
— adjust the span;

— finally, re-check zero to see if there are no significant changes (zero deviation lower than two times the
repeatability at zero). Repeat the adjustment procedure until this is achieved.
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6.2.2 Check of the sampling system

Before starting the measurement, the following procedure shall be applied to determine if there is leakage and
or impurities in the sampling line: Zero and span gas are supplied to the analyser through the sampling
system, as close as possible to the probe inlet (in front of the filter). Any differences between the readings
obtained during the adjustment of the analyser (6.2.1) and during the check of the sampling system shall be
lower than 2 % of the span value.

NOTE Differences may be due to leakage or impurities in the sampling system leading to memory effects due to
adsorption or desorption to or from the surfaces.

Check also the response time of the system.

6.2.3 Zero and span checks after measurement

At the end of the measuring period and at least once a day, zero and span checks shall be performed at the
inlet of the sampling system by supplying test gases.

If the span or zero drifts are bigger than 2 % of the span value, it is necessary to correct both for zero and
span drifts. Values shall be recorded before any adjustments to the analyser.

NOTE Recorded values can be used for uncertainty calculations.

The drift of zero and span shall be lower than 5 % of the span value; otherwise, the results are not valid.

6.2.4 Determination of the effect of oxygen

Refer to A.6 and EN 15267-3 for the gases and test procedure.

It is known that the effect of oxygen synergy has its peak at levels of about 10 % oxygen. The effect becomes
smaller as the oxygen level reduces or increases away from this value. Using zero gas and span gas with
similar levels of oxygen as present in the stack gas will yield the most accurate results. This is recommended
where oxygen levels in the stack gas is around 10 %.

When using this standard to calibrate AMS according to EN 14181, it is strongly recommended that zero gas
and span gas contain similar levels of oxygen as present in the stack gas.

6.3 Calculations

6.3.1 TVOC mass concentration from volume concentration

The following formula shall be used to convert propane volume concentrations to total organic carbon mass
concentrations.

3x M, 3x12

—_— C X — 1
VM v,C3H8 22,4 ( )

Ch =C, cams ¥

where

C_ is the mass concentration expressed in mg/m3 as carbon at 273 K and 101,3 kPa;

m

C, g s the volume concentration expressed in ppm (V/V) CsHs;
M is the molecular mass of carbon (= 12 g/mol);

C

Vi is the molar volume at 273 K and 101,3 kPa (= 22,4 I/mol).

10
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6.3.2 TVOC correction to reference conditions

The results of the measurement shall be expressed in TVOC as a concentration at reference conditions in
milligrams per cubic metre. The calculation of total organic mass concentration from the measured volume
concentration is described in 6.3.1. The measured TVOC concentration shall be corrected to reference
conditions using Formula (2) if required.

c =c 100 21-0,¢ @)
100 - %H,0 || 21-%0,,
where
Cy is the TVOC concentration in milligrams per cubic metre stated at reference conditions of

humidity (dry gas) and oxygen;

C is the TVOC concentration in milligrams per cubic metre (273 K, 101,3 kPa) at flue gas
conditions of humidity and oxygen;

%H,0 is the measured percentage by volume of water in the flue gas according to ;
%Om is the measured percentage by volume of oxygen in the dry flue gas according to EN 14789
%O is the percentage by volume of oxygen at the dry reference conditions.

If the moisture content is below 2 % volume, then the monitoring and correction to moisture is not required.

If no reference condition for oxygen is required, the monitoring and correction for oxygen is not required.

6.3.3 Uncertainty

The overall uncertainty of the method shall be calculated in accordance with EN ISO 14956 on the basis of the
performance characteristics determined during the general performance test and shall meet the uncertainty
required for the measurement objective.

The results from the test and calculations from Table 1 shall be included in the calculation of uncertainty.

6.4 Measurement report
The test report shall be in accordance with the requirements of EN 15259.

The following additional information relating to the FID test and performance shall be included: zero and span
gases, with their composition and uncertainty.

11
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Annex A
(normative)

Determination of the performance characteristics of a FID

A.1 General

Before determining the main performance characteristics of a FID, the instrument shall be set up according to
the procedure detailed in 6.2.1.

Performance characteristics are also given in EN 15267-3.

A.2 Response time

Pass span gas into the FID.
The response time interval between first response of analyser, when span gas is introduced, and reaching
90 % of the span gas value, should be in accordance with EN ISO 9169.
A.3 Lack of fit (linearity check)
Five or six test gas concentrations (usually propane is used), distributed evenly over the measuring range,
shall be used to demonstrate that the FID has a linear calibration curve.
A.4 Repeatability standard deviation at zero point
To determine the repeatability standard deviation at zero point (Xp), first adjust the zero point of the FID then
carry out a minimum of 30 determinations within a period of about 1 h. This is done by feeding zero gas into
the FID, noting the reading and calculating the result using the following formula:

Xo=2" $x0 (A.1)
where

Sxo is the standard deviation, expressed as TVOC in mg/ms, of the blank readings.

A.5 Repeatability standard deviation at span point
To determine the repeatability standard deviation at span point (Xs,), first adjust the span point of the FID then
carry out a minimum of 30 zero and span measurements within a period of about 1 h. This is done by feeding

span gas and zero gas alternately into the FID, noting the reading during span gas feeding and calculating the
result using the following formula:

Xsp=2"55p (A.2)
where

ssp is the standard deviation, expressed as TVOC in mg/m?®, of the span readings.

12
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A.6 Effect of oxygen

Oxygen can affect both the zero point and the span value. To demonstrate the effects of oxygen, pass into the
FID the following test gases:

Zero gases:

a) 10 % oxygen and 90 % nitrogen (by volume);

b) 20 % oxygen and 80 % nitrogen (by volume).

Test gases:

c) span gas concentration in complementary gas of 10 % oxygen and 90 % nitrogen (by volume);

d) span gas concentration in complementary gas of 20 % oxygen and 80 % nitrogen (by volume).

Use the procedure specified in EN 15267-3:2007), 10.19.

NOTE The effect of oxygen interference can be reduced by using zero gas and span gas with the same oxygen
concentration as the flue gas.

A.7 Other interference checks

Only those interferences shall be checked which have proven to be relevant during instrument performance
testing. The determinations have to be carried out according to EN 1SO 9169.

A.8 Response factors

To determine the response factors, comparative measurements shall be made between the organic
components being investigated and propane.

Si

f =S (A3)

¢ Sref

Cc,ref
where

fe is the carbon-related response factor;
S is the reading of the FID (measurement signal) for substance i
Stef is the reading of the FID (measurement signal) for propane;
Ce; is the carbon concentration of substance i in mg/m3 (273 K, 101,3 kPa);
Ceref is the carbon concentration of propane in mg/m3 (273 K, 101,3 kPa).

The carbon-related response factor can be calculated from the measuring apparatus readings when admitting
a test gas with organic components being investigated.

13
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The response factors for aliphatic and aromatic hydrocarbons shall be measured by determining the response
factors of the individual compounds and taking the mean, as indicated in Annex B. The benzene and toluene
test gases shall be equivalent to gravimetrically prepared gas standards traceable to primary standards.

14
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Annex B
(informative)

Basic functionality of an FID

B.1 Principle

The sample gas to be measured is mixed with fuel gas and let into a combustion chamber, where the gas
mixture is further mixed with combustion air and ignited (see 4.1, Figure 1).

During the combustion process, all hydro-carbons are being cracked. This results first in CH fragments which
are then being oxidised with oxygen to form CHO" ions.

These ions are then measured using a detector which contains two electrodes. One electrode is negatively
polarised by means of a precision power supply and the other electrode (the so-called “collector” is connected
to a high impedance, low noise electronic amplifier. The two electrodes establish an electrostatic field.

When a gaseous sample is introduced to the burner, it is ionised in the flame and the electrostatic field causes
the ions to migrate to their respective electrodes. The migration creates a small current between the
electrodes. This current is measured by the precision electrometer amplifier and is directly proportional to the
carbon concentration of the sample.

B.2 Influences on the measurement result

B.2.1 General

The reading of the FID analyzer is influenced by various parameters and can vary even if the concentration of
the hydrocarbons in the sample gas remains constant.

B.2.2 Sample gas flow

It is obvious from the above description, that the sample gas flow through the flame nozzle has a direct and
nearly proportional influence. If the sample gas flow increases, there will be more ions between the
electrodes, and the current will increase.

Consequently, both the control and the monitoring of the gas flow in the instrument are very important. The
sample gas and flue gas mixture is often controlled by a series of critical orifices, and the cleanliness of these
is important. If the nozzles of the instrument are contaminated, the instrument will draw less sample gas, and
the reading will decrease, leading to an underestimation of the concentration.

To keep the entire instrument clean, the sample gas is filtered before it enters into the instrument; and to avoid
condensation in the instrument, the sample gas is heated before it enters the combustion chamber. If the
particle filter is clogged, the sample gas flow will be reduced, the instrument will draw less sample and flue
gas, and the reading will decrease, leading to underestimation of the concentration.

B.2.3 Combustion chamber

Contamination of the combustion chamber itself may also result in too low readings. If e.g. silicon containing
compounds are present in the sample gas, the electrodes may, due to the high temperature in the combustion
chamber, be glazed, leading to an increased insulation of the electrodes. This will reduce the current drawn
from the combustion gas, and the reading will decrease, leading to underestimation of the concentration.

15



BS EN 12619:2013
EN 12619:2013 (E)

B.2.4 Combustion air

The ambient air, drawn from the surroundings of the analyser, may also contain hydrocarbons, especially if
the analyser is placed in the vicinity of the ovens. With a required detection limit of a fraction of a ppm, the
surrounding shall not contain high amounts of hydrocarbons, before the measurement results are
“contaminated” (in citation marks, because the instrument measures correctly, it cannot distinguish
hydrocarbons originating from either the sample gas or the ambient air).

To avoid this problem, a “synthetic combustion air” is often used, consisting of N, with 20,9 % O..

B.2.5 Cross sensitivities (interferences)

Cross sensitivities are components in the sample gas which will cause the FID analyser to change its reading,
without having changed the concentration of the hydrocarbons in the sample gas.

Typical components showing a cross sensitivity are gases like SO,, NO, NO,. Cross sensitivities can show
both positive as well as negative deviations. Furthermore, cross sensitivities do not necessarily show a linear
behaviour. To a certain degree, they also depend on the construction of the instrument. This is why
certifications require extensive testing of cross sensitivities against various chemical compounds.

B.2.6 Oxygen synergy

Another possible cross sensitivity is oxygen. The higher the concentration of oxygen in the sample and flue
gas mixture, the shorter is the time, where the hydrocarbons are ionised before they are oxidised, and the
reading will fall, leading to underestimation of the concentration. The cross sensitivity to oxygen can be
reduced by the design of the instrument, but also depends on the various gas flow rates and the composition
of the test gases.

The maximum cross sensitivity is stated in this standard and EN 15267-3.

B.2.7 Response factors

The ionic current in the FID flame is over a wide range proportional to the number of carbon atoms in the gas
under investigation. However, the molecular structure (i.e. single or double bond, number and nature of
hetero-atoms, chain length and ring structure) has a considerable influence on the oxidation properties of the
carbon and thereby also on the strength of the detector signal. Consequently, organic compounds with oxygen
as hetero-atom are generally indicated with far less sensitivity than pure hydrocarbons with the same number
of carbon atoms per molecule. That means their response factors are lower than those of the pure
hydrocarbons.

The following cases (criteria) have to be considered for the continuous measurement with FID:
a) Known VOC composition:

If the VOC (volatile organic compounds) composition of the waste gas is known and not too complicated
(not too many compounds), the response factors of the mixture or of the individual VOC compounds can
be determined and the average carbon related response factor can be calculated according to Formula
(A.3).

b) Single VOC compounds determination:

If single VOC compound gases shall be investigated, the FID can directly be calibrated with this
compound and the signal output would be a mass concentration of this compound. In this case, a test gas
with the wanted compound has to be produced and used. If the FID shall be further checked with propane
test gas, a mass related (not carbon related) response factor of the wanted compound can be determined
and used.
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¢) Changing VOC composition:

If the FID shall be used for measuring waste gases with changing VOC composition over the time, carbon
related response factors of a certain number of representative VOC compounds of the gas (e.g. six
compounds) have to be determined and their average response factor should be used. The standard
deviation of these different response factors should not exceed a limit of 15 %.

Instead of determination of single compound response factors, a control gas mixture could be used to
check the FID response against changing VOC composition. The selection of representative VOC
compounds or the composition of a control gas mixture should be designed according to the measuring
task, e.g. for flue gas investigation of waste incineration plants or for solvent mixtures.

B.3 Special aspects — Measuring TVOC and not TOC

The FID analyser shall have a sample gas cleaning system, preventing contamination by particles and/or
condensation inside the instrument, as described above.

This means that hydrocarbons of a higher order entering the analyser as solids, will be filtered, and
consequently not measured. Although the directives prescribe the measurement of TOC (Total Organic
Carbon), the FID analyser actually measures TVOC (Total Volatile Organic Carbons).

This is generally accepted in the industry and by competent authorities.

Such aerosols could however lead to a pollution of the sampling system with uncontrolled absorptions and
desorptions causing memory effects. That means that it takes a long time until the FID shows zero when fed
with zero gas.

Nevertheless, if there are aerosols in the waste gas which are retained in the filter or agglomerated in the
sampling line and the filter or sampling line temperature is higher than the evaporation temperature of these
aerosols, these compounds will change into the gas phase and be measured by the FID.

Therefore,, aerosol-containing waste gases, or the presence of high molecular VOCs, can cause undefined
uncertainties of the measurement. This fact should have be kept in mind when measuring such gases.
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Annex C
(informative)

Measurement uncertainty and associated statistics

C.1 General

The original validation trials were carried out in 1996 for the original standards EN 12619 and EN 13526. The
following are details of the results obtained.

C.2 Validation tests for EN 12619:1993

The measurement procedure was tested on a hazardous waste incinerator using a variety of commonly
available FIDs and the results are as shown in Table C.1. s is the mean standard deviation of between five
and eight instruments calculated from 10 min sampling periods; it represents the sum of the variances due to
each source of uncertainty. The TVOC concentration emitted by the hazardous waste incinerator was such
that only a limited number of measurements were obtained at higher concentrations. The uncertainty, U, of the
measurement results of all of the following tables was calculated using Formula (C.1), where t is the student ¢
value for a confidence level of 95 %; s is the standard deviation within the concentration range.

U=ty - (C.1)
By comparison, typical results from a paired test using two identical instruments, approximating to the
minimum performance requirements of this standard, operating on a municipal waste incinerator are shown in
Table C.2.

Table C.1 — Field test results from several instruments of different types operating on a hazardous
waste incinerator

Range Mean value | Mean standard deviation | No. of values | Uncertainty 95 % confidence
mg/m® mg/m?® mg/m?® level
mg/m’®
<1 0,33 0,55 88 1,1
1to5 2,52 1,09 29 2,2

Table C.2 — Results of a test with one FID model (double test with two devices) operating on a
municipal waste incinerator

Range Mean value Standard deviation No. of values | Uncertainty 95 % confidence
mg/m® mg/m® mg/m3 level
mg/m®
<1 0,55 0,14 174 0,28
1to 5 1,99 0,18 31 0,35
5to 10 6,88 0,19 68 0,38
10 to 15 13,04 0,21 22 0,42

On the basis of the data in Table C.1 and Table C.2, the likely uncertainty of measurements performed on
instruments manufactured to meet the requirements of this standard will be as shown in Table C.3.

18



http://dx.doi.org/10.3403/01798454U
http://dx.doi.org/10.3403/02479313U
http://dx.doi.org/10.3403/01798454

BS EN 12619:2013
EN 12619:2013 (E)

Table C.3 — Approximate uncertainty

TVOC range Uncertainty for 95 % confidence level Relative Uncertainty
mglm3 mg/m3 in %
<1 +1,0 + 200
1t05 +1,3 + 50
5t0 10 +2,3 + 30
10 to 20 + 3,0 + 20

C.3 Validation tests for EN 13526:2001

This measurement procedure was tested on a thermal oxidiser operating on a solvent using process, using a
variety of commonly available FIDs. The results, calculated according to |[SO 5725-1|, are shown in Table C.4.

Table C.4 - Field test results from a thermal oxidiser using several FID analyser models operated by

two teams

Range of Mean TVOC Standard |No. of values No. of Uncertainty
measured Concentration deviation instruments | 95 % confidence

values Prior to the | After the level

oxidiser oxidiser
mg/m® mg/m® mg/m?® mg/m® mg/m®
<10 - 8,1 0,4 39 6 0,8

10 to 20 - 12,1 0,9 12 6 2,0

above 200 592 - 14,2 44 2 28,9
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Annex D
(informative)

Safety measures

When using the FID, attention should be given to the general working environment and any associated local
safety instructions.

The flame should be controlled using a temperature sensor in the analyser. In case of malfunction, leading to
flame failure or a decrease of the flame temperature, a valve should automatically close the fuel gas flow
upstream of the burner.

In the case of indoor use, laboratory safety rules should be applied. In addition, it is advisable that the FID is
fitted with a safety system to automatically shut down the gas flow in case of a pressure drop after the
pressure regulator.

All exhaust fumes from the FID, both burner and bypass (if fitted), should be vented to an external safe area.

The manufacturer's instructions should be followed.
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Annex E
(informative)

Significant technical changes

The revision of this standard has combined EN 12619:1999 and EN 13526:2002 into one standard.
The overall range was increased to 1 000 mg/m?®.

This standard is not applicable for permanently installed AMS. For permanently installed AMS refer to

EN 15267-3.

The sampling strategy has been aligned with EN_15259. This standard has become a normative
reference.

The FID sampling system and performance requirements have been aligned with EN 15267-3. This
standard has become a normative reference.

Information on the effect of oxygen has been added (refer to 6.2.4).
The requirement for the annual use of a control gas, has been removed (refer to Annex B).

Annex B on basic functionality of an FID has been added.
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