DIN EN 1948-4:2014-03 (E)

Stationary source emissions - Determination of the mass concentration of PCD
Ds/PCDFs and dioxin-like PCBs - Part 4: Sampling and analysis of dioxin-like PCBs
(includes Amendment A1:2013)

Contents Page
oY (=21 o 4
1o T LW o2 4 Lo o 5
1 R T o - 6
2 NOIrMAtiVe referenCes ....... s s s s sssssssssssssssssssnnnsnsnnnnnnnnnnnnnn 7
3 Terms and definitioNs ... ———————— 7
4 Symbols and abbreviations ...........ccciiii e —————— 10
4.1 £ 1Y 3= - | 10
4.2 Polychlorinated BIiphenyls ..... ... s 1
5 Principle of the measurement procedure.............cccrcrcccrsrsr s nnnnnnnn 1
6 Device, materials and 13C12-Iabelled standards ... ———————— 12
6.1 (D L=AVAToT= NP T To By 4 F= 1 =Y o T 12
6.2 C12-1aDEIEd STANAAIAS .......cuceuecreeeercreceaeseesseaeeseesss s sessass s s s b s sess s s ens s s ans s s saneas 12
7 Safety MEASUIES .....ccciiiiiiiiirr i —————— 13
8 Measurement ProCOAUIE ...... .o msn e e e s mmse e e e e s sa s smns e e e e e s s e s nnmnn e e e e aannnnnn 13
8.1 RS 1] 11 ' 13
8.2 LS5 = Vo 1 oY o 13
8.3 L0 1= T T 14
8.4 Final concentration of the sample extracts ... s 15
8.5 Addition of recovery standards............ccceiiiiiii i —————————— 15
8.6 Principle of identification and quantification...............c s 15
8.7 Calibration of the HRGC/HRMS ... 16
8.8 Quantification of HRGC/HRMS reSults ..o s 18
8.8.1 Quantification of the SAMPIe ... 18
8.8.2 Calculation of the recovery rates of the extraction standards ..........c.ccccccnriiiiinnisnnienen, 18
8.8.3 Calculation of the recovery rates of the sampling standards...........cccccccmniiiinnninn, 19
8.9 Calculation of the measurement results ... ————— 20
8. 10  ANAlytiCal FEPOIt.... ..ot ——————— 20
9 Method validation ... s s s s s s s s s s s s s s s s s s snsnsnsnsnsnsnsnsnsnnnnnnnnnnnnnnn 21
9.1 L€ 1Y 3= - | 21
9.2 Validation of SamMPling .....cccccciiiiiiiiiiiiii i —————— 22
9.3 Validation of Analytical Extraction and Clean-up..........cccccnrimrmmnniernns s 22
L 20 T T T 1 - Vo3 4 o o 22
L T 07 03 - - T L1 o 22
10 Quality control requirements for the measurement............cccoiiin s 22
10.1 Use of a validated method .............. s sn s s s s n s s nnnnnn 22
10.2  Use Of >Cyz-labelled STANAANAS .........ccuueeumeeemseeesseessressssessssesssssessssessssessssssssssessssessssesssssessssessssessans 23
10.3  Minimum requirements for SAMPlING.......cccoiiiiiiiii e 23
10.4 Minimum requirements for extraction and clean-up.........cccccccrrriiininisisisssssssssss s snnnns 24
10.5 Minimum requirements for identification of PCB congeners ...........ccooommiiiiiicicinninn e 24
10.6  Minimum requirements for quantification............cccccirrininrnrrrnrrrrrr e —————————— 25
1 Quality assurance criteria for extraction/clean-up/quantification procedure blanks.................. 26
11.1  Analytical blankK.........ccoiiiiiii i ——————— 26
11.2 HRGC/HRMS DBIANK ...t ems s e e e e e mmn e e e e e e n e mmn e e e e e e 26



12 Performance CharacteriStiCs .......c.iiiiiiiiiiiiiiiei i rrees i rssa s ress s resas s s rans st rannssssennsssssannsssrannnsnrnn 27

7200 T T - | 27
12.2 Results of the validation campaign ... ——— 27
13 Interferences (iINfOrmMative) ... —————— 28
Annex A (informative) Toxicity and toxic equUIValeNCy..........cccciiiriiiniinimn s 30
Annex B (informative) Examples of extraction and clean-up procedures ..........ccoccceeermrriiiicccsserneeeennenees 32
B.1 Example for clean-up of PCB and the separation from PCDD/PCDFs.........cccccoiiiiiiiccincernnennnnnes 32
g T T T 0 T - | 32
B.1.2 Chromatography COIUMN L. s s nane 34
B.1.3 Chromatography Column ll..........ooiiii i 34
B.1.4 Additional Clean-up | ... e s e e e e s 34
B.1.5 Additional clean-up Il .......... .. e e aan 35
g TR 7= 1= - | 35
=g T2 07 T4 o Yo o T 0o 11 3o 35
S TR I B o (=« T T 1T o S 35
B.1.6 Addition of the recovery standard.............cccooiiiiiiniiinci i ———————— 35
B.1.7 HRGC/HRMS-aNalYSIS ....cceiiiiiiiiuiiiiirinims s s issss st ssms s s s sms s sn s e s s e sm e s me s s e s amesamn e e sn e s nanis 35
B.2 Description of extraction and clean-up procedures used in the validation campaign. ................ 41
Annex C (informative) Evaluation of the performance characteristics ..o 43
CA L= 3 = | 43
C.2 Interlaboratory comparison study of the analytical method...........ccccoimiiiiiinninci, 43
C3 Yo o T 44
c4 Limits of detection (LOD) and limits of quantification (LOQ) .........ccccoeirriiiiiiiicrrr e 46
C.5 =T oo - N 48
C.6 BreaKthrough ... 49
Annex D (informative) Recommendations for measuring high concentrations of dioxin-like PCBs...... 51
Annex E (informative) Possible interferences in dioxin-like PCB analysis .........cccooiiimmninimninninninciaeenn, 52
Annex F (informative) Measurement of the marker PCBs 28, 52, 101, 138, 153, and 180 in addition

to the 12 dioXin=like PCBS .......cccciiiiiiiiiiii s s s s an s s an e s s 56
Annex G (informative) Measurement of hexachlorobenzene (HCB)..........ccccociiriininninnnncnnneee e, 59
Annex H (informative) Significant technical changes...........ccccoiiiiiiiiiiiccc 60
Annex ZA (informative) Relationship between this European Standard and the essential

requirements of EU Dir@CtiVes ........ooo i 61
BibliOgrapRhy ... 62



		2026-06-21T18:53:46+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




