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Ambient air - Determination of numerical concentration of inorganic fibrous pa rticles
- Scanning electron microscopy method

Contents Page
0T =T o '
L Yo 11T o vi
1 8T o o1 1
2 Normative referenCes ... 1
3 Terms and definitioNs ... s 1
4 Abbreviated terms ... 4
5 3T T3 o =SSN 4
6 Apparatus and Materials .......cccoviiiciciiii e 4
6.1 AQr SAMPLING ..ot na s 4
6.1.1 SaMPIliNG hEAM ... ——————————— 4
6.1.2 SaAMPIING traIN .o ———————— 5
6.1.3 EST= 14070 110 T o1V T 1] o 5
6.1.4 VL= =T | L= 1 S 6
6.1.5 Volumetric flowmeter (rotameter) ... e 6
6.1.6 0 15 1= 6
6.1.7 (D) VR 4/ o T=3e F= 50 0 0 1= €= g (o o1 o F- | ) 6
6.1.8 Meteorological instruments (Optional) .........cooccciiiiiiin - 6
6.1.9 Instruments for unattended sampling (optional) ..........occcciiiii e ——— 7
6.2 Preparation oOf filErs ... s s mer e e annnnnes 7
6.2.1 VaCUUM @VAPOTALON .....eeiiiiiieiiiininsriisssr s irsssss s rassss s srs s e s e s a s s e e £ e e ae e e Ea e ae e e ba s an e e Eaaa e e Ean s ann e e e san 7
6.2.2 g B 53 1 0 = - -] 2 = NS 8
6.3 SaMPIe ANAIYSIS ..ooiiceeiiiiiiir i ————————— 8
6.3.1 Scanning electron Microscope (SEM) ......ccciviiimiiniiinminnsn s sane 8
6.3.2 Energy-dispersive X-ray SYStem ... s 8
6.3.3 5] =T =T o R4 0T 0T o o T N 9
6.3.4 Gold-coated capillary-pore polycarbonate filters ..........cccceooommrrrecmrnnccerre e 9
6.3.5 BacKing filters ...t e n e e e nnnnnan 9
6.3.6 Disposable plastic field monitors (optional) ..........ccccccimiireciiinrce e 9
6.3.7 Technically PUre OXYGEN .......oociiccciieciiiriiiissccsscere e s sssss s sssmses e e e s ssssssmse s e e e e s sasssssmnnneenessasssnnmenensensnns 9
6.3.8 (2301 o] o T=T o] 4T g T=T o2 41T [N 2T Y- =12 SRS 9
6.3.9 Filter CONtAINErS ... e mn e mm e e mn e s 9
6.3.10 Routine electron microscopy tools and supplies ..o ——— 9
6.3.11 Sample for resolution adjustment ... ——————— 9
6.3.12 Sample for magnification calibration ..........cccccoiiiiiniic e ———————— 10
7 Air sample collection and analysis ..........c.cccciiiimnni e ——— 10
71 Measurement Planning ... s 10
7.2 Collection of @ir SAMPIES ........eueciiiiiiiiccccccrrr e s see e e e s s s s e e e e e s sa s s s smnnee e eessnssnnnns 10
7.3 SEM specimen preparation ..........cccciiiiiciinicemieiisssscsssceree s ssses e s nm e e e e s annn e e e e sannnn 13
7.4 Analysis in the scanning electron MICroSCOPE ........coviccccceceirrriiissccsserrrr e s s ssnmnnes 13
741 General INStrUCHIONS .......ciiiiei s e s 13
7.4.2 Fibre-counting Criteria .........cccccciiiiiiiicc e sses e e smn e e e s s ame e e e e e e s e mnnns 14
743 Fibre clasSifiCation ..........ooo i 19
7.4.4 Analysis using reference spectra and peak height ratios .........cccccoccminriicnncicccnee, 26



7.4.5 Measurement of fibre dimenNSIONS .......cccceciiiiiiiiiii s e es e ren s renssssrenssssenenas 28

7.4.6 Recording of data on the fibre counting form .........coccoiiiiimii e —————— 28
8 Calculation of reSUILS ... 28
8.1 Calculation of the mean fibre concentration ... s 28
8.2 Calculation of the 95 % confidence interval ... s 30
9 Performance characteristiCs ............ccvvciiniininin s ———— 30
9.1 €T T - 30
9.2 Measurement UNCErAINtY .......cccccviiiiiiiiiiiri e ssme e e s s ssm e e e e e es s s sannn e e e e e nennnnmnnes 30
9.2.1 SYStEMALIC EITOIS ...coiiiiii it n e R ann e 30
9.2.2 = 10 Lo FoT 3 0= e - 30
9.2.3 Errors due to SAmMPling ......ccccceiiiiimiiiir s ————— 31
9.2.4 Errors associated with the SEM examination ............oo s 31
9.2.5 Total error of the measuremMeNt ...........ooc i sn e e aneenean 31
9.2.6 Random errors due to fibre counting .........ccccoiooiirccccinscce e 32
9.3 Limit Of deteCtioN ... e e 34
10 IS5 (= oYY S 35
Annex A (normative) Preparation of filters for air sampling .......c.ccccevieiiiniisncns 37
Annex B (normative) Procedures for calibration and adjustment of the SEM ...............oceveiiiiiinnnnnes 38
Annex C (informative) Characteristics and chemical composition of inorganic fibres ..........ccccccvnuunees 40

Annex D (informative) Poisson variability as a function of fibre density on sampling filter and area

Lo 11 =T = 1B 1T =Y o 45
Annex E (informative) Combination of the results from multiple samples ........ccccccmrriiiicciccereneennnees 47
=70 o 1T o - o /N 48



		2026-06-13T21:56:48+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




