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European foreword

This document (CEN/TS 17340:2020) has been prepared by Technical Committee CEN/TC 264
“Stationary source emissions”, the secretariat of which is held by DIN.

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

According to the CEN/CENELEC Internal Regulations, the national standards organisations of ith<
following countries are bound to announce this Technical Specification: Austria, Belgium, Bulg ria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceicad,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugxl, 1'=public of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey: an.' the United
Kingdom.
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1 Scope
This document specifies a manual method for the determination of the concentration of fluorinated
compounds expressed in HF. Two cases are presented:

— first case: the measurand is the concentration of gaseous and bound to particulates fluorides;
— second case: the measurand is the concentration of gaseous fluorides.
Three analytical techniques are proposed: ionometry, spectrophotometry and ion-exchange

chromatography.

This document specifies the performance characteristics to be determined and the performance cri:eria
to be fulfilled when it is used as the Standard Reference Method (SRM) for periodic monitoring and 1or
calibration or control of Automated Measuring Systems (AMS) permanently installed on a stc<k, ‘or
regulatory or other purposes.

This document applies to fluoride concentrations which may vary between 0,1 mg H¥/m3 aad 10 mg
HF/m3, at standard conditions of pressure and temperature (see NOTE). The limit of cua tification of the
method is estimated at 0,1 mg/m3 for a sampled volume of 0,1 m3.

Interference may occur for some matrices. Known elements that may lead to ir*2ricr=nce are mentioned
in Annex C.

NOTE The Emission Limit Values (ELV) for HF are expressed in mg/m3, “or ( ry gases at the standard conditions
(Tsta =273 Kand Psa = 101,3 kPa).
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated retczzaces, only the edition cited applies. For
undated references, the latest edition of the referencad document (including any amendments) applies..

EN 13284-1, Stationary source emissions - Determir.aci- n of low range mass concentration of dust - Part 1:
Manual gravimetric method

EN 15259, Air quality - Measurement o] st>tionary source emissions - Requirements for measurement
sections and sites and for the measurer.:2nt objective, plan and report

EN ISO 10304-1, Water quality - De. ‘rivination of dissolved anions by liquid chromatography of ions - Part
1: Determination of bromide, chlo.iide, fluoride, nitrate, nitrite, phosphate and sulfate (ISO 10304-1)

ISO/IEC Guide 98-3, Uncerta::ty of measurement — Part 3: Guide to the expression of uncertainty in
measurement (GUM:1557)

3 Terms and dufinitions

For the pu-oosc: of this document, the following terms and definitions apply.
ISO and 1.°C maintain terminological databases for use in standardization at the following addresses:

— .SO Cnline browsing platform: available at http://www.iso.org/obp
—.1EC Electropedia: available at http://www.electropedia.org/

3.1
absorber
device in which the compound to be trapped is absorbed into the absorption solution


http://www.iso.org/obp
http://www.electropedia.org/
https://www.stdhive.com/standards/bs-pd-cents-173402020-pdf/

	undefined
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Symbols and abbreviations
	4.1 Symbols
	4.2 Abbreviations

	5 Measuring principle
	5.1 General
	5.2 Measuring principle

	6 Sampling equipment
	6.1 General
	6.2 Sampling line with side stream (first case)
	6.3 Sampling line without side stream (second case)
	6.4 Sampling probe
	6.5 Filter housing
	6.6 Particle filter
	6.7 Temperature controller
	6.8 Absorbers
	6.9 Sample gas pump
	6.10 Gas volume meter

	7 Field operation
	7.1 Measurement planning
	7.2 Sampling strategy
	7.2.1 General
	7.2.2 Measurement section and measurement plane
	7.2.3 Minimum number and location of measurement points
	7.2.4 Sampling time and volume sampled
	7.2.5 Measurement ports and working platform

	7.3 Preparation of the glassware and the absorption solution
	7.4 Assembling the equipment
	7.5 Field blank
	7.6 Heating of the sampling line
	7.7 Leak test
	7.8 Performing sampling
	7.8.1 Introduction of the sampling probe in the duct
	7.8.2 Sampling
	7.8.3 Rinsing of the sampling system and preparation of the samples


	8 Analysis
	8.1 General
	8.2 Preparing samples of absorbers
	8.3 Methods for treatment of dust collected in the probe and on the filter
	8.4 Analysis

	9 Determination of the characteristics of the method: sampling and analysis
	9.1 General
	9.2 Performance characteristics for the method and applicable performance criteria
	9.2.1 General
	9.2.2 Sampling procedure
	9.2.3 Analysis procedure
	9.2.3.1 Sources of uncertainty

	9.2.4 Performance criterion of analysis

	9.3 Establishment of the uncertainty budget

	10 Expression of results
	10.1 Volume of dry sampled gas
	10.1.1 General
	10.1.2 For the main line (bound to particulate fluorides)
	10.1.3 For the secondary line (gaseous Fluorides)

	10.2 Calculation of HF concentration on dry gas basis
	10.3 Expression of results on wet gas basis under standard conditions
	10.4 Expression of results with respect to a reference O2 content

	11 Test report
	Annex A (informative)Types of sampling devices
	Annex B (normative)Treatment of filters method (first case)
	B.1 Filter treatment with sodium carbonate
	B.2 Modus operandi in case of presence of elements sequestering fluorides
	B.3 Alkaline attack
	B.4 Pyrohydrolysis
	B.4.1 Principle
	B.4.2 Reagents and solutions
	B.4.2.1 Sodium hydroxide solution (NaOH)
	B.4.2.2 Vanadium oxide (V2O5)
	B.4.2.3 Sodium hydroxide solution (4 g/l) prepared from solution (B.4.2.1)

	B.4.3 Equipment
	B.4.4 Operating procedure


	Annex C (normative)Description of the three analytical techniques for the determination of HF
	C.1 Matrix interferences
	C.2 Ionometry
	C.2.1 Principle
	C.2.2 Scope
	C.2.3 Reagents
	C.2.3.1 Buffer solution
	C.2.3.2 Fluoride ion standard stock solution (1 g/l)

	C.2.4 Equipment
	C.2.5 Sampling
	C.2.6 Operating procedure
	C.2.6.1 Calibration
	C.2.6.2 Determination

	C.2.7 Expression of the results

	C.3 Spectrophotometry
	C.3.1 Principle
	C.3.2 Interferents
	C.3.3 Scope
	C.3.4 Reagents and products
	C.3.4.1 Ammonium acetate NH4(CH3COO)
	C.3.4.2 Sodium acetate Na(CH3COO)·3H2O
	C.3.4.3 Glacial acetic acid d = 1,05 CH3COOH
	C.3.4.4 Lanthanum oxide La2O3
	C.3.4.5 Hydrochloric acid (HCI) 2 N
	C.3.4.6 Acetone CH3COCH3
	C.3.4.7 Ethanol 96° GL CH3CH2OH
	C.3.4.8 Alizarin complexone (amino acid-methyl-3-NN Alizarin diacetic: C19H15NO8)
	C.3.4.9 Combined lanthanum-alizarin complexone reagent
	C.3.4.10 Sodium fluoride dried at 110 °C NaF
	C.3.4.11 Phenolphthalein
	C.3.4.12 Ammonia NH4OH d = 0,92
	C.3.4.13 Ammonium acetate solution (200 g/l)
	C.3.4.14 Alcoholic phenolphthalein solution (0,1 %) prepared by dissolving phenolphthalein (C.3.4.11) in ethanol (C.3.4.7)
	C.3.4.15 Hydrochloric acid solution approximately 0,1 N
	C.3.4.16 Fluoride solution (1 g/l)
	C.3.4.17 Fluoride solution (5 mg/l)

	C.3.5 Equipment
	C.3.6 Operating procedure
	C.3.6.1 Blank test
	C.3.6.2 Measurement
	C.3.6.3 Expression of the results


	C.4 Ion chromatography
	C.4.1 Principle
	C.4.2 Interferences
	C.4.3 Limit of detection
	C.4.4 Reagents and solutions
	C.4.4.1 Sodium fluoride dried at 110 °C
	C.4.4.2 Ultra-pure water with conductivity < 0,1 μS/cm
	C.4.4.3  Fluoride solution 1000 mg/l (stock solution) prepared by weighing of 2,23 g of NaF in 1,0 l of water
	C.4.4.4 Store the solution and the diluted solutions used for calibration (see C.6) in a plastic container.
	C.4.4.5 Eluents


	C.5 Equipment
	C.5.1 Ion chromatography system (see EN ISO 103041)
	C.5.2 Laboratory equipment
	C.5.3 Quality criteria for separation column

	C.6 Operating procedure
	C.7 Expression of the results

	Annex D (informative)Example of evaluation of compliance of the reference method for HF with emission measurement requirements – First case: the measurand is the concentration of hydrofluoric acid and gaseous and bound to particulates fluorides
	D.1 Uncertainty estimation process
	D.1.1 General
	D.1.2 Determination of the model equation
	D.1.3 Quantification of uncertainty components
	D.1.4 Calculation of the combined uncertainty

	D.2 Site specific conditions
	D.3 Performance characteristics of the method
	D.4 Calculation of standard uncertainty of the measured concentration
	D.4.1 Calculation of total HF concentration
	D.4.2 Model equation and application of the rule of propagation
	D.4.3 Results of standard uncertainty calculations


	Annex E (informative)Example of evaluation of compliance of the reference method for HF with emission measurement requirements - Second case: the measurand is the concentration of hydrofluoric acid and gaseous fluorides
	E.1 Uncertainty estimation process
	E.1.1 General
	E.1.2 Determination of the model equation
	E.1.3 Quantification of uncertainty components
	E.1.4 Calculation of the combined uncertainty

	E.2 Specific conditions in the field
	E.3 Performance characteristics of the method
	E.4 Calculation of standard uncertainty of concentration measured
	E.4.1 Model equation and application of rule of uncertainty propagation
	E.4.2 Results of the standard uncertainties calculations
	E.4.3 Estimation of the combined uncertainty

	E.5 Calculation of the overall (or expanded) uncertainty
	E.6 Uncertainty associated to the mass concentration of gaseous fluorides at O2 reference concentration

	Annex F (normative)Determination of water vapour concentration for water saturated gas, at pstd = 101,325 kPa
	Annex G (informative)Calculation of the uncertainty associated with a concentration expressed on dry gas and at an oxygen reference concentration
	G.1 Uncertainty associated with a concentration expressed on dry gas
	G.2 Uncertainty associated with a concentration expressed at an oxygen reference concentration


