
1

ISO TC 174 – WG 1
and

Daily work with- ISO 15093 and ISO 15096 

• Stefan Zorn

• Head of Laboratories Agosi/ Umicore BU JIM
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Agenda

• ISO TC 174

• ISO TC 174 – Published standards

• ISO TC 174 – Round Robins

• ISO 15093 – ISO 15096 in the daily work

• LOD and LOQ, calibration and spectra

• Conclusion

The LBMA Assaying and Refining Conference 2017
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Structure of ISO/TC 174
ISO/TC 174 has two working groups

WG 1 Methods for determining fineness 

Convenor: Stefan Zorn

Chairman and secretariat

Chairman: Dr. Jonathan Jodry, Switzerland until end of 2022

Secretary: Petra Bischoff, DIN , Germany 

Scope of ISO/TC 174

Standardization in the field of jewellery

The LBMA Assaying and Refining Conference 2017
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P-member / O-member 

PARTICIPATING

P-members are required to 

play an active role in the work 

of a committee, as well as vote 

on all official committee ballots. 

They are also expected to base their 

positions on the consensus of 

national stakeholders, preferably 

through national mirror committees.

OBSERVING

O-members follow the 

development of a 

standard, and possibly 

contribute 

to the work, without 

committing themselves 

to active participation.

The LBMA Assaying and Refining Conference 2017
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P-Members (20) 
Armenia (SARM) 

Austria (ASI) 

Belgium (NBN) 

Bulgaria (BDS) 

China (SAC) 

Czech Republic (UNMZ) 

France (AFNOR) 

Germany (DIN) - secretary

India (BIS) 

Iran, Islamic Republic of (ISIRI) 

Ireland (NSAI) 

Israel (SII) 

Italy (UNI) 

Japan (JISC) 

Norway (SN) 

Peru (INACAL) 

Russian Federation (GOST R) 

Spain (AENOR) 

Switzerland (SNV) 

United Kingdom (BSI) 

O-Members (17) 
Hong Kong (ITCHKSAR) (Correspondent member) 

Hungary (MSZT) 

Iraq (COSQC) 

Kenya (KEBS) 

Korea, Republic of (KATS) 

Lithuania (LST) 

Mongolia (MASM) 

Oman (DGSM) 

Poland (PKN) 

Romania (ASRO) 

Slovakia (SOSMT) 

South Africa (SABS) 

Thailand (TISI) 

Tunisia (INNORPI) 

Turkey (TSE) 

Zambia (ZABS) (Correspondent member) 

Membership
The membership of ISO/TC 174 is as follows:

The LBMA Assaying and Refining Conference 2017
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Published Standards – ISO TC 174

ISO 9202:2014, Jewellery -- Fineness of precious metal alloys 60.60  

ISO 11210:2014, Jewellery -- Determination of platinum in platinum jewellery alloys -- Gravimetric method after 

precipitation of diammonium hexachloroplatinate 60.60 

ISO 11426:2014, Jewellery -- Determination of gold in gold jewellery alloys -- Cupellation method (fire assay) 60.60

ISO 11427:2014, Jewellery -- Determination of silver in silver jewellery alloys -- Volumetric (potentiometric) method 

using potassium bromide 60.60 

ISO 11489:1995, Determination of platinum in platinum jewellery alloys -- Gravimetric determination by reduction 

with mercury(I) chloride 90.93  

ISO 11490:2015, Jewellery -- Determination of palladium in palladium jewellery alloys -- Gravimetric determination 

with dimethylglyoxime 60.60 

ISO 11494:2014, Jewellery -- Determination of platinum in platinum jewellery alloys -- ICP-OES method using 

yttrium as internal standard element 60.60  

ISO 11495:2014, Jewellery -- Determination of palladium in palladium jewellery alloys -- ICP-OES method using 

yttrium as internal standard element 60.60 

The LBMA Assaying and Refining Conference 2017
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Published Standards – ISO TC 174

ISO 13756:2015, Jewellery -- Determination of silver in silver jewellery alloys -- Volumetric (potentiometric) method 

using sodium chloride or potassium chloride 60.60 

ISO 15093:2015, Jewellery -- Determination of precious metals in 999 0/00 gold, platinum and palladium jewellery

alloys -- Difference method using ICP-OES 60.60 

ISO 15096:2014, Jewellery -- Determination of silver in 999 0/00 silver jewellery alloys -- Difference method using 

ICP-OES 60.60 

The LBMA Assaying and Refining Conference 2017
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ISO - Jewellery — Fineness of precious metal alloys 9202 

Precious 

metal
Fineness a min

Recommended 

method

Gold
333 - 990 ISO 11426

999 ISO 11426 or ISO 15093

Platinum
500 990

ISO 11210

ISO 11494

999 ISO 15093

Palladium
500 - 990

ISO 11490

ISO 11495

999 ISO 15093

Silver
800 - 990

ISO 11427

ISO 13756

999 ISO 15096

The LBMA Assaying and Refining Conference 2017



10The LBMA Assaying and Refining Conference 2017



11

ISO 15093- Jewellery - Determination of precious metals in 999 0/00 

gold, platinum and palladium jewellery alloys -- Difference method 

using ICP-OES

Scope 

This International Standard specifies an analytical procedure for the determination of either 

platinum in platinum jewellery alloys, gold in gold jewellery alloys, or palladium in palladium 

jewellery alloys, with a nominal content of each precious metal of 999 ‰ (parts per thousand) by 

measuring specific elements. (See Tables A.1, A.2, and A.3.)

Principle

The samples of the precious metal alloy are weighed and dissolved in aqua regia to prepare a 

10 g/l solution. The impurities are determined by ICP-OES, and the precious metals content is 

obtained by subtraction of the total content of impurities in the sample from 1 000 ‰.

The LBMA Assaying and Refining Conference 2017
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Results – round robin ISO – 15093 -Au
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Element Average Range

Ag 228,38 ppm +/- 65,14 ppm

Cu 101,33 ppm +/- 14,07 ppm

Fe 7,09 ppm +/- 14,36 ppm

Pd 8,67 ppm +/- 1,22 ppm

Conclusion round robin ISO 15093

Problems with calibration

Problems with detection from non present metals (cross contamination)

This round robin was very interesting and provided a lot of information about 

the handling of the ISO-norms. The comments from the participants are very 

important for new revisions and improvement for a better handling in the 

daily work.

The LBMA Assaying and Refining Conference 2017
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ISO 15096 Jewellery -- Determination of silver in 999 0/00 silver 

jewellery alloys -- Difference method using ICP-OES

Scope 

This International Standard specifies the analytical procedure for the determination of 

silver with a nominal content of at least 999 ‰ (parts per thousand) by measuring specific 

elements listed in Table A.1.

Principle

The sample is weighed and dissolved in nitric acid to prepare a 10 g/l solution. The 

suspension, which can be present in that solution, is isolated by centrifugation or 

microfiltration and dissolved in aqua regia. Both solutions are analysed separately by ICP-

OES and the total content of each impurity (see Table A.1.) in the sample is obtained by 

adding together the results of the two analyses. The silver content is obtained by 

subtraction of the total content of impurities in the sample from 1 000 ‰.

The LBMA Assaying and Refining Conference 2017
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Results – round robin ISO 15096 - Ag

The LBMA Assaying and Refining Conference 2017
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Conclusion round robin ISO 15096

Problems with calibration and blanks

Problems with the separation from the nitric acid suspension.

Problems with detection from non present metals

This round robin was very interesting and provided a lot of information about 

the handling of the ISO-norms. The comments from the participants are very 

important for new revisions and improvement for a better handling in the 

daily work.

The LBMA Assaying and Refining Conference 2017

Element Average Range

Au 32,15 +/- 18,11 ppm

Bi 5,86 +/- 7,11 ppm

Ca 1,52 +/- 3,42 ppm

Cu 186,05 +/- 8,74 ppm

Fe 9,71 +/- 6,64 ppm

Ni 12,81 +/- 1,64 ppm

Sn 4,54 +/- 2,63 ppm

Te 3,14 +/- 2,44 ppm
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Thanks to

Mr. Steeve Humbert for fantastic statistical evaluation of the results, 

Head of Procedures and Technology support and organization of the round robins.

Central office for precious metals control

Mrs.Petra Bischoff for the permanent support and help.
Project manager 

Standards Committee Manager NAFuO

DIN , Germany

Mr. Jonathan Jodry for support and organization of the round robins
Head of Laboratories

Metalor

and

The working group ISO TC 174 WG1

The LBMA Assaying and Refining Conference 2017
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Subject area for the next ISO meeting – ISO TC 174 WG 1

ISO/PWI 11494, Jewellery — Determination of platinum in platinum jewellery

alloys — ICP-OES method using yttrium as internal standard element

ISO/PWI 11495, Jewellery — Determination of palladium in palladium jewellery

alloys — ICP-OES method using yttrium as internal standard element

ISO/PWI 15096, Jewellery — Determination of silver in 999 ‰ silver jewellery

alloys — Difference method using ICP-OES 

ISO/PWI 15093, Jewellery — Determination of precious metals in 999 ‰ gold, 

platinum and palladium jewellery alloys — Difference method using ICP-OES 

New round robins on ISO 11494, ISO 11495, ISO 15093 and ISO 15096

Preliminary work item (PWI) on Standard on XRF

The LBMA Assaying and Refining Conference 2017
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Daily work with- ISO 15093 and ISO 
15096 

• Stefan Zorn

• Head of Laboratories Agosi/ Umicore BU JIM

The LBMA Assaying and Refining Conference 2017
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Required equipment

• 50 mL PP Vessels graduated

• Stock solutions in different concentration.

• Reference materials: gold or silver of 999,9 ‰ minimum purity; for 999,9 ‰ 
determination, gold and silver of 999,99 ‰ purity. The content of each impurity 
shall be specified.

• ICP-OES with EOP plasma observation

• Di-water <0,1 µs/cm conductivity

• 0,45 µm MCE filters

• Hydrochloric acid, approximately 30 % to 37 % hydrochloric acid (mass 
fraction) with recognized analytical grade.

• Nitric acid, approximately 65 % to 70 % nitric acid (mass fraction) with 
recognized analytical grade.

The LBMA Assaying and Refining Conference 2017
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Sample preparation for fine gold analyze

• Dissolving 0,5 g sample in a 50 mL PP vessel with
aqua regia .

• For standards dissolve 0,5 g Au 99,999 % the same 
way as the sample for each standard

The LBMA Assaying and Refining Conference 2017
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Sample preparation fine silver

• Dissolving 0,5 g sample in a 50 mL PP vessel with nitric acid and di-
water.

• For standards dissolve 0,5 g Ag 99,999 % the same way as the
sample for each standard.

The LBMA Assaying and Refining Conference 2017

After dissolving elements like Au or Sn remain in the residue.
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filtration
Filter the sample with a vacuum pump and a 0,45 µm MCE filter

For the purpose of demonstration

the solution was dyed red.

After filtration the silver nitrate solution can be measured with the ICP-OES

The residue remains on the filter. This filter can be dissolved in aqua regia
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Used ICP-OES

Varian Vista Pro EOP Spectro Arcos MV EOP mode

The LBMA Assaying and Refining Conference 2017
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Sample introduction system

• Cyclonic spray chamber without internal pipe

• Concentric nebuliser

The LBMA Assaying and Refining Conference 2017

Measurement  conditions

Optimized background correction for each element

Plasma condition should be adjusted for every

type of ICP-OES
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Used wavelength at Agosi
For fine gold determination

The LBMA Assaying and Refining Conference 2017
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Used wavelength at Agosi

For fine silver determination

The LBMA Assaying and Refining Conference 2017
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LOD and LOQ definition

LOD = Limit of detection

is the minimum concentration of an element required for the detection
of the element but the concentration can not be definined.

LOQ = Limit of quantification

is the minimum concentration of an element required to determine the
concentration of the element

The LBMA Assaying and Refining Conference 2017
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Calculation without average – method 2

Calculation of LOD and LOQ

Calculation with average – method 1
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Calculation method 2 Calculation method 1 

Limits in 10 g/L Au solution
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Calculation method 2 Calculation method 1 

Limits in 10 g/L Au solution
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Calibrations and peaks of selected elements in 10 g/L Au 
solution

The LBMA Assaying and Refining Conference 2017

Element: Te

LOD calc. 0,008 mg/L
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Element: Pd

LOD calc. 0,002 mg/L
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Element: Zn

LOD calc. 0,001 mg/L
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Element: Sn

LOD calc. 0,002 mg/L
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High Zr Content 5 

mg/L inteferenz

on Pd 340.458

The LBMA Assaying and Refining Conference 2017
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Limits in 10 g/L Ag solution

Calculation method 1 Calculation method 2 

The LBMA Assaying and Refining Conference 2017
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Limits in 10 g/L Ag solution

Calculation method 1 Calculation method 2 

The LBMA Assaying and Refining Conference 2017
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Calibrations and peaks of selected elements in 10 g/L Ag solution

The LBMA Assaying and Refining Conference 2017

Element: Cd

LOD calc. 0,001 mg/L
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Element: Bi

LOD calc. 0,003 mg/L
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Element: In

LOD calc. 0,01 mg/L
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Attention should be paid to 

• Background correction for each element in each sample must be
used

• Impurities in the 99,999 % fine metals for matrix matching should
be considered

• Calculations of LOD and LOQ have to be done in real matrix (10 
g/L Au and Ag)

The LBMA Assaying and Refining Conference 2017
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Conclusion

• LOD must be known.

• LOQ must be well - defined.

• QC - samples must be used to check the calibration, the
chemicals and the spectrometer.

• It should be possible to analyze Au, Ag, Pt and Pd above 999 ‰ 
fineness with these methods.

The LBMA Assaying and Refining Conference 2017


