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Surface chemical analysis - Use of Total Reflection X-ray Fluorescence spectroscopy
in biological and environ mental analysis

Contents Page
0T =T o '
0o Yo 11T 3 T o vi
1 S o o o - 1
2 Normative referenCes ... e 1
3 Terms, definitions, symbols, and abbreviated terms ...........ccccoo e 1
31 Terms and defiNitioNS .......cccoo oo e e e nennee 1
3.2 Symbols and abbreviated terms ... ——————————————— 2
4 L= T3 e | o 1 U 1 ' RPN 2
41 Preliminary remarks ... 2
5 L= L T4 =T o e 1 o) o S 4
51 Instrumental reqUIrEMENES ... 4
51.1 X-ray sources of radiation ...........ccccuciimiiniii i ———————————— 4
51.2 1 ToT g Lo o2 4T o 4 T T Lo oS 5
5.1.3 D 1= =Y o o S 5
5.1.4 EST= 10 4 0 (=353 = 1T o R SRR 6
5.1.5 Critical and glancing @ngle ... e e ne e e e e n e nnnn 6
5.2 Quality control of TXRF Spectrometer ... 7
5.21 Stability check of X-ray beam ... e s 7
5.2.2 SpectroscopiC reSOIULION ... ————— 7
5.2.3 Energy calibration ... 8
5.24 SenSitiVity teSt ...coiiii i —————————————— 8
6 Specimen PreParation ... mn e a e nmnn e 8
6.1 Preliminary remarks ... 8
6.2 EST= 14 4] 0 (=3 o= T (= RSP 9
6.2.1 Choice Of SAMPIE CAITIErS ... ssn e e s s ssnn e e e e e e s s s mnn e e e e san s nnnnn 9
6.2.2 Cleaning procedure for Sample Carriers .........ccccococcrrrrisrrrrrssre e e s s sne e es s smee s s sms e e s s ssne e s ssanes 9
6.3 Sample treatment procedures for chemical analysis by TXRF ..........cccooviimiirccccceeecenenennns 10
6.3.1 T 10T BT 4 ] [ SRR 10
6.3.2 85T o 1o =T 0] o 1= SRR 12
6.3.3 Preparation of the Internal Standard solution ..........cccciniiinnic 13
7 Data Collection and StOrage ..........cccccirminieirmiir e 14
71 Preliminary remarks ..o 14
7.2 [ T 1= oo | (= 1 oY o 14
8 [ T L I Y =1 £ 14
8.1 Qualitative analysis ..o ——————————————— 14
8.2 Quantitative analysis ... s 14
8.2.1 Preliminary remMarks .......oocccccccccmiimiiiiiscsssecesss s ssssssssssssses s ssssssssssmss s e s sesssssssssmsnsssessnsssssnnennssssnsssnnnns 14
8.2.2 (ST T3 (e 10T T oo =Y o2 £ Lo o T 14
8.2.3 X-ray intensities of each element ... ———— 15
8.24 Experimental derivation of relative sensitivities ..........ccccecvcminrinncic 15
8.2.5 Quantification by means of internal standard ...........ccccoiiiiiiiiiniic e ——— 15
8.2.6 Statistical treatment ... ———— 16



9 Information required when reporting TXRF analysis ........c.cccoucvvmmninimnnninnsese e 16

9.1 Preliminary remarks ... s s s 16
9.2 Experimental details ..o 16
9.3 ANalySis ProCeAUIES ... s an e R e nnnn e 17
Annex A (informative) Comparison of detection limits of TXRF, AAS, and ICP-MS ..........cccccccmrrnnnneen 18
Annex B (informative) Case studies of TXRF analysis for environmental applications ...................... 21
Annex C (informative) Case studies of TXRF analysis for biological applications ...........cccccocveiriiinns 24
Annex D (informative) Theoretical derivation of relative sensitivity factors ..........cccoceiiiiiiiiiicicnninines 27
7] o1 o = ] 1 29



		2026-05-12T20:28:09+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




