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DIN 51418-1:2008-08

Hi&A R

X-ray spectrometry - X-ray emission- and X-ray fluorescence analysis
(XRF) - Part 1: Definitions and basic principles

Bt E =

IP 532

G R<E 2N

Determination of the sulfur content of automotive fuels -
Polarized X-ray fluorescence spectrometry method

DIN 51418-2:2015-03

X-ray spectrometry - X-ray emission and X-ray fluorescence analy-
sis (XRF) - Part 2: Definitions and basic principles for measurements,
calibration and evaluation of results

GB/T17040

Determination of Sulfrur in petroleum and petroleum products-
Energy dispersive X-ray Fluorescence Spectrometry

GB/T 31364

Test methods for main performance of Energy Dispersive X-ray
Fluorescence Spectrometer

JIS K 2541-4

"Crude oil and petroleum products—Determination of sulfur content
Part 4: Energy-dispersive X-ray fluorescence method "

JISK0119

General rules for X-ray fluorescence analysis

ASTM F2617 - 15

Standard Test Method for Identification and Quantification of Chromium,
Bromine, Cadmium, Mercury, and Lead in Polymeric Material Using
Energy Dispersive X-ray Spectrometry

ASTM D4294 - 16e1

Standard Test Method for Sulfur in Petroleum and Petroleum Products
by Energy Dispersive X-ray Fluorescence Spectrometry

ASTM C114-18

Standard Test Methods for Chemical Analysis of Hydraulic Cement

ASTM D7220 - 12(2017)

Standard Test Method for Sulfur in Automotive, Heating, and Jet Fuels by
i hromatic Energy Dispt X-ray Fluore Spi y

DIN EN 196-2:2013-10

Method of testing cement - Part 2: Chemical analysis of cement

ASTM D8252 - 19e1

Standard Test Method for Vanadium and Nickel in Crude and Residual Oil
by X-ray Spectrometry

DIN EN ISO 12677:2013-02

Chemical analysis of refractory products by X-ray fluorescence (XRF) -
Fused cast-bead method

ASTM D5059 - 20

Standard Test Methods for Lead and Manganese in Gasoline
by X-Ray Spectroscopy

DIN 51001:2003-08

Testing of oxidic raw materials and basic materials - General bases of
work for X-ray fluorescence method (XRF)

ASTM D6481 - 14(2019)

Standard Test Method for Determination of Phosphorus, Sulfur, Calcium,
and Zinc in Lubrication Qils by Energy Dispersive X-ray Fluorescence
Spectroscopy

ASTM D5839 - 15

Standard Test Method for Trace Element Analysis of Hazardous
Waste Fuel by Energy-Dispersive X-Ray Fluorescence Spectrometry

SH/T 0631

Standard Test Method for Determination of Phosphorus, Sulfur, Calcium,
and Zinc in Lubrication Oils by Energy Dispersive X-ray Fluorescence
Spectroscopy

ASTM D6052 - 97(2016)

Standard Test Method for Prep: and El | Analysis of Liquid
Hazardous Waste by Energy-Dispersive X-Ray Fluorescence

ASTM D7751 - 16

Standard Test Method for Determination of Additive Elements in
Lubricating Qils by EDXRF Analysis

EPA 6200:2007-02

Field Portable X-RAY Fluorescence Spectrometry for the Determination of
Elemental Concentrations in Soil and Sediment

. F products - D of sulfur content - Energy-dispersive . Soil quality - D ination of el | position
DIN EN IS0 8754:2003-12 X-ray fluorescence spectrometry IS0 18227:2014-03 by X-ray fluorescence
i Petroleum products - Determination of sulfur content of automotive ) Solid biofuels — Determination of elemental composition
DIN EN ISO 20847:2004-07 fuels - Energy-disp X-ray fit 1ce spectrometry IS0 TS 16996:2015 by X-ray fluorescence
Petroleum products - Determination of low concentration of sulfur in Determination of arsenic and lead in clav and sand usin
DIN EN ISO 13032:2012-06 automotive fuels - Energy-dispersive X-ray f JISK 0470 o Y Y

spectrometric method

gy-disp X-ray fluor ] y

DIN 51577-4:1994-02

Testing of mineral oil hydrocarbons and similar products; determination
of chlorine and bromine content; analysis by energy dispersive X-ray
spectrometry with low cost instruments

DIN EN 15309:2007-08

Characterization of waste and soil - Determination of elemental
composition by X-ray fluorescence

IP 336

Petrol products - Determi of sulfur content - Energy-disper-
sive-X-ray fluorescence method

IEC 62321-3-1:2013

Determination of certain sub inel hnical products -
Part 3-1: Screening - Lead, mercury, cadmium, total chromium and total
bromine by X-ray fluorescence spectrometry

ASTM D4326 - 13

Standard Test Method for Major and Minor Elements in Coal and
Coke Ash By X-Ray Fluorescence

DIN EN 62321-3-1:2014-10

Determination of certain substances in electrotechnical products - Part
3-1: Screening - Lead, mercury, cadmium, total chromium and total

bromine by X-ray fluorescence spectrometry
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VDE 0042-1-3-1:2014-10

HURAFE

Determination of certain substances in electrotechnical products -
Part 3-1: Screening - Lead, mercury, cadmium, total chromium and total
bromine by X-ray fluorescence spectrometry

BitaE S

ASTM C1254 - 18

HURHRR

Standard Test Method for Determination of Uranium in
Mineral Acids by X-Ray Fluorescence

GB/T 28020

Ad: i ination of Baneful el
spectrometric method

X-ray fluor

ASTM C1255 - 18

Standard Test Method for Analysis of Uranium and Thorium in Soils by
Energy Dispersive X-Ray Fluor Spi py

GB/T 33352 - 2016

General rules of screening application of restricted substances in
electrical and electronic products -- X-Ray fluorescence spectrometry

ASTM C1343 - 16

Standard Test Method for Determination of Low Concentrations of
Uranium in Qils and Organic Liquids by X-ray Fluorescence

DIN/TS 51012:2020-04

Screening of substances of very high concern (SVHC) - General principles

VDI 3405 Blatt 2.3:2018-07

Additive i ing p rapid
of metallic parts - Ct

ing - Beam melting
isation of powder feed

EPA10-3.3 - 1999

Determination of Metals in Ambient Particulate Matter using X-RAY
Fluorescence (XRF) Spectroscopy

DIN EN ISO/ASTM 52907:
2020-05

Additive manufacturing - Feedstock materials - Methods to characterize
metal powders

HJ829-2017

Ambient air -Determination of inorgani
ter- Energy dispersive X-ray fl ]

py (ED-XRF) method

in ambient particle mat-

ASTM F2980 - 13(2017)

Standard Test Method for Analysis of Heavy Metals in Glass by Field
Portable X-Ray Fluorescence (XRF)

ISO/DIS 23345 - 2020

Jewellery and precious metals — Non destructive precious metal
fineness confirmation by ED-XRF

ISO/TR 17276:2014-05

Cosmetics — Analytical approach for screening and quantification
methods for heavy metals in cosmetics

ASTM B568 - 98(2014)

Standard Test Method for Measurement of Coating Thickness
by X-Ray Spectrometry

CAIA/SH001-2015

"Rice - Determination of cadmium -
X ray fluorescence spectrometry method"

DIN EN ISO 3497:2001-12

Metallic coatings - Measurement of coating thickness -
X-ray spectrometric methods

GB/T 36226-2018

Stainless steel-Determination of Mn, Ni, Cr, Mo, Cu andTi- Handheld
Energy Dispersive X-ray Fluorescence Spectrometric method
(Semiquantitative method)

Metallic coatings - Measurement of coating thickness -

GB/T 16921 X-ray spectrometric methods GB/T 36168-2018 T
"Methods of thickness test for
JIS H 8501 metallic coatings

Appendix 3"

EH5 A, IRNTOMRE K THRS
K ORI Z# T2 33N LYGET LT W5 D
TS LA

WG, BLZSRMEANT, ZRVF—7
By M ARG ORSEHICERI L, BV
TVET,

NSO DEFTIE, 1SOD K 5 & HI%IC
EHBNTWVS T & ZFHICWD-XRFO i
MWROENZT TV r—a VIMFELE
T TLIYE— AT 7 —RIEHHL
9, Iz, Sk, 7472k
M. ISOICEEA E NIz HLG " D Tz D DR
IR EE Uliga . FRILHICED-XRFZ
EHBHAECER A, HHVIZEETOMH
—  BUFRBERRRIOEED DI, TRT
OYIHOME M EZLEE T BT EHH
D, WDDHNHEINTWVE T ENHD
£9, L L., ZOXD HEREHRD 5N

FLAh L., BLDHEENET RZRMT 2
Bl 1 HEEVET, [ThDRED, Y]
DEZICHNITA2E %5 TLEY, B¥hk
5, H51dH 5 ZFHOY > SIVEIO
WET, TDRD, FRELAZEDTEN
NBYAT LEFORENH DD TY, |

[LAL., TT2~3ETEAIE., L DHIER
LTI B 2T 27 S D70%1%
ED-XRFIMEEENTWVET, |

Surprising New Capabilities of ED-XRF Technology




AT 7= A&, 15O, DERTE L
T2 T VIR 3 O TS
HDSHDH. 10ppm F 12137 UKD

RUGATY, AX, #l, vI, VDL
OBtE VW77 TV r— g IicDnT

&, Bzl g, SeitEDED-XRFZ A L
TWBT EZMELTVET,

ED-XRFDF 3k

ED-XRF7 7 /0¥ —IlIFREDOFMNH b
£, I—P—HDAEST, MEZDELD
BIOMRICELTE T,

Bz, BRI F Y LIV LTERST

L&9, [WD-XRFEED-XRFO®j/5& & [
Chilf s> TWEd ) Dr. I7 kL -\
TIVEEVWET, [F0ELTh, TnbidiE
HE MY TV — 3 YO T,
ek 2701, ThEITEDRE
ICENTXBPERRZFET 5 L & 81, &D
IR AR LD AN RD 5N E TL &
9, TTTHL T LIZFBARETT,
Zo9NE, VFIL, RUHK BE £H
BREDBRILREDNTERXIICEDET,
FEDT7 TV r—vavhh&—="rw hekd
TEEFHEIN, ED-XRF7T7 /Y —Ic &
25T MUY LAEOSED KRDHNZTL &
I, T BIZIE, AV NIHICEST
DOXRBHOBKEN N EY 7 22D ET, |

[EIZ R, RADEITLTOWD 2T
TVr—va eV TEkLEL —
SPECTRO XEPOSICE B TAV—REL
T ENTT v RODnH) 7L oYy

R— e b AT 7 =2 EVET, [HLEA
BICFNZITHITENTEZDTT | HTR
E—RELUCGREENEKEEF MUY L -
DINZR 17 N ol D@ 1 - Ve~ NI = XA
BV I TUICEET LNV TV EET
BAFICFATARETL & 5. FERDOXRFE L
TEHIADNEREIN T ZEDREMTLL D
M BELL, ZOHME TIEWD-XRFT%
WETERVWERDNIETLL Y, 59TOD

RIIEDODODHDET, TOKI HEER
ED-XRFHTEs@EDY, & £ & sl D /7
FCHIETEREDICHED T N, UkDODE
MCEBDTIEHENTLE YD, | LT, &
FAZR D 5 ZIEED-XRFD A )Lb—"T"w k LT A
E— R T 555 b2ARfLTCVET, Th
Sk, 77 /ayv—nyyay, Dk
., OYIEY DD HRMTGET B0, ik
DIDOHELLETFREVAET,

YA T 7 — RS HOERICHIG 2z TV E
o A, 77 /ay—nIERICREAL
S EDT LR S5BRNTHA I WEEDEE
FED, TRVF—E A RTidzloce
MECTHEEZALNET, | KIESVET,

(> IV EEERIN Y AT LOBD TS5

T7A MUY RUOAREEICDOWTIE, FER
KT LT0ET, RRS, THckD
EHRZBEM LDVHFTEENETYT, ZL
T. SPECTRO XEPOSTHBLNZ X 57, #HiL
WRA Tty Y TREICOVWTEREL
ML TELET, ¥R 5, XhEVAIL—
T EETES L, DO TRIEFHNEEN S
U7 TV =3 ST BV a—

vaveEBaRENNHE 05T, WG
FHEWEICT 7/ a Y =07y IF— M
BHL Tt hnE, Fh& LTk, ED-XRFODAJHE
PRIAN B —HEERBVET, |

Dr. "\ VNEHEZRIELEY ¢ TEEKICH
ZHETAIUR, JCERHEPEILT 2 T MW TE 5]
REMEDHD D £, L7 b=y ACHZMY
L, ThEHETYAL UL, XD EVEHEeRIc
HIBTEBD XTI, 2IcEY A M ZLE
TRHTENTEZNE LNFER A, HE O
7R 2 S5 T UL, DR UREE 2 L&
¥BHTEEARETT, & BITRRICIE. Bin
M LT LU ER ORARiD BT E N b
TENDBZIELNES A, |

Surprising New Capabilities of ED-XRF Technology




L SPECTRD

AMETEK’

i

ED-XRFiZ. LEEHVINREERE DMBIRE O £ Uiz, S50 R BT ECRICHINT 2 FHAV Y a—> 3 V& LTHHE

LTEE Lz, BIXOWD-XRFORZICENS T &, BE, BORUME, ZAV—Tv b, BRI, ffuredx, av
87 B E. FHEAME R EOFEN S, @EKED-XRFIZ, (ZEALDI—P—DXEIth=—RICIGA b NEEE L K>
7zDTY,

SEXW /T2 TYA b

FIH L7zASTMEIAZIC DWW TIE, ASTMY = 741 I, http://www.astm.org Z &[S % H,

ASTM Customer Service (service@astm.org) IZBER L EE W,

51 U72CENBEIC DV TIEX, CENY = 741 b, http://www.cen.eu/cenorm/ 7 Cafilt] 72X 1,

S L7ZISOFSIC DOV T, ISOY = 7Y 1 |k, http://www.iso.org/ 7= TR K 72 & W,

A LTZISEISICDOWTIE, JSAY = 781 I, https://www.jsa.or.jp %z CHART < 2S00,

51 U7zIPEIASIC DL TIE. Energy Institute™ = 7 &, https://publishing.energyinst.org/ip-test-methods & Z#ifll < 72E 1,
51 U7zDINARFSIC DWW T, Beuth-Verlag™ = 791 I, https://www.beuth.de/en/standards 7% Z /M < 72 & W,

51 U7=VDERUEIC DWW TIE, VDE Verlag” = 7% 1 b, https://www.vde-verlag.de/normen.html 7z ZHT < 728 W0,

51 L7eVDIESIC DWW T, VIDY = 75 A I, https://www.vdi.de/richtlinien % ZHifil < 72E W,

5 L 7ZGB/THMIC DWW TIZ. Antpedia 7 = 741 b, https://www.antpedia.com/standard % Z &1 < 72X W,

www.spectro.jp

GERMAN U.S.A. JAPAN

SPECTRO Analytical SPECTRO Analytical Instruments Inc. TATYIRAEH

Instruments GmbH 91 McKee Drive AR NOSEEESD

Boschstrasse 10 Mahwah, NJ 07430 105-0012

D-47533 Kleve Tel: +1.800.548.5809 HRREEXZAM1-1-30

Tel: +49.2821.892.0 +1.201.642.3000 BiE:  03-4400-2390

Fax: +49.,2821.892.2202 Fax: +1.201.642.3091 Ty A 03-4400-2301
spectro.sales@ametek.com spectro-usa.sales@ametek.com spectro-japan.info@ametek.com

Subsidiaries: » FRANCE: Tel +33.1.3068.8970, Fax +33.1.3068.8999, spectro-france.sales@ametek.com, » GREAT BRITAIN: Tel +44.1162.462.950,
Fax +44.1162.740.160, spectro-uk.sales@ametek.com, »INDIA: Tel +91.22.6196 8200, Fax +91.22.2836 3613, sales.spectroindia@ametek.com,

> ITALY: Tel +39.02.94693.1, Fax +39.02.94693.650, spectro-italy.sales@ametek.com, »JAPAN: Tel +81.3.6809.2405, Fax +81.3.6809.2410,
spectro-japan.info@ametek.co.jp, »SOUTH AFRICA: Tel +27.11.979.4241, Fax +27.11.979.3564, spectro-za.sales@ametek.com,

SPECTRO operates worldwide and is present in more than 50 countries. For SPECTRO near you, please visit www.spectro.com/worldwide

© 2021 AMETEK Inc., all rights reserved, subject to technical modifications ¢ D-21, Rev. 0 ¢ Photos: SPECTRO, Adobe Stock

Registered trademarks of SPECTRO Analytical Instruments GmbH ¢ ﬁqPEcmu: USA (3,645,267); EU (005673694); “SPECTRO": EU (009693763);
“SPECTRO XEPOS": Germany (39851192), USA (2,415,185)

Surprising New Capabilities of ED-XRF Technology






