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1 OPENING OF THE MEETING 

The Consultative Committee for Amount of Substance: metrology in chemistry (CCQM)* held its 
thirteenth meeting at the International Bureau of Weights of Measures (BIPM), at Sèvres on 19-
20 April 2007. 

The following were present: H. Andres (METAS), L. Besley (NMIA), A. Botha (NMISA), 
G. Carroll (SL), P. Charlet (LNE), K. Chiba (NMIJ/AIST), E.W.B. de Leer (NMi VSL), R. Dybkaer 
(IFCC), O. Efremova (VNIIM), H. Emons (IRMM), H. Ent (NMi VSL), A. Fajgelj (IAEA/IUPAC), 
N. Gonzalez-Rojano (CENAM), B. Güttler (PTB), J.S. Kim (KRISS), H.D. Jensen (DFM), R. Kaarls 
(President of the CCQM), I. Kojima (NMIJ/AIST), A. Krylov (VNIIM), Hongmei LI (NIM), 
L. Mackay (NMIA), B. Magnusson (SP), M. Máriássy (SMU), W.E. May (NIST), J. McLaren 
(NRC), M.J.T. Milton (NPL), Y. Mitani (CENAM), D.W. Moon (KRISS), U. Panne (BAM), 
H. Parkes (LGC), S. Prins (NMISA), M. Sargent (LGC), L. Siekmann (RfB), T. Steiger (BAM), 
R. Sturgeon (NRC), W. Unger (BAM), A.J. Wallard (Director of the BIPM), S. Windsor (NPL), 
Yadong YU (NIM). 

Observers: V. Cunha (INMETRO), V. de Souza (INMETRO), T. Fernández Vicente (CEM), 
P.K. Gupta (NPLI), D. Karakas (UME), W. Kozlowski (GUM), B. Martín (CEM), M.P. Sassi 
(INRIM), M. Sega (INRIM). 

Invited: D. Greg (SM), P. De Bièvre (SM, IUPAC), S. Doyran (SM, FAO), J.-B. Finidori (SM, 
AFNOR), I. Kuselman (INPL), W. Moens (SM, EC-JRC), V.M.L. Ponçano (IPT), D.W.M. Sin (SM, 
Government Laboratory, Hong Kong), A. Squirrell (SM, ILAC, NATA), T.L. Ting (SM, 
Government Laboratory, Hong Kong), R. Verdugo Castillo (INN). 

Also present: A. Daireaux, E. Flores, R. Josephs, S. Maniguet, P. Moussay, C. Thomas (Coordinator 
of the KCDB), J. Viallon, S. Westwood (BIPM), R. Wielgosz (Executive Secretary of the CCQM, 
BIPM). 

Sent regrets: C. Bertier (SM), A. Bristow (NIBSC), C. Cherdchu (NIMT), Y. Kustikov (VNIIM), 
Z. N. Szilágyi (MKEH), A. van der Veen (NMi VSL, ISO REMCO), M. Walsh (SM). 

 

Dr Kaarls, the President, welcomed participants and observers to the 13th meeting of the CCQM. 
Professor Wallard also welcomed participants and said he had enjoyed being able to participate in 
some of the working group meetings earlier in the week. 

The President reported that there had been meetings of all of the working groups in the days before 
the CCQM. There had also been a workshop held the day before the meeting. This workshop had 
addressed the calculation of the key comparison reference value (KCRV) and its uncertainty and 
also new approaches to the efficient and effective testing of the competencies of national metrology 
institutes (NMIs). He suggested that some guidance on best practice might be developed from the 
outputs of the workshop during the coming year. This would be done by two ad hoc task forces: one 
                                                        

* For the list of acronyms, click here. 

http://www.bipm.org/en/practical_info/acronyms.html
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addressing the evaluation of KCRVs and the other addressing future strategy for key comparisons 
and the validation of calibration and measurement capabilities (CMCs). 

 

 

2 APPOINTMENT OF A RAPPORTEUR 

Dr Kaarls proposed that Dr Milton act as rapporteur for the meeting.  He agreed, and Dr Wielgosz 
would assist him. 

 

 

3 APPROVAL OF THE AGENDA 

Dr Wielgosz reported that the representative from the ENFSI was unable to attend. 

The agenda was approved. 

 

 

4 REPORT OF THE TWELFTH MEETING 

The report of the previous meeting was approved without correction. 

 

 

5 THE POSSIBLE RE-DEFINITION OF THE MOLE 

The President reported that the CCQM had passed a recommendation in 2005 relating to the re-
definition of the kilogram. This recommendation had emphasised the importance of resolving any 
outstanding discrepancies between available values of Planck’s constant as derived from 
measurements made with moving-coil watt balances and that derived from the “Avogadro 
experiment” involving X-ray crystal diffraction on a silicon artefact. In 2006, the CCQM had 
received a comprehensive presentation from Prof. Ian Mills, the President of the CCU, in which he 
had elucidated many of the options for wording possible re-definitions of the kilogram, the kelvin, 
the ampere and the mole. The CCQM and the other Consultative Committees had been asked to give 
its views on these proposals. 
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At the last meeting of the CCQM it was clear that there was no objection, in principle, to a re-
definition of the mole by reference to a fixed value for the Avogadro constant. This might even be 
implemented independently of a re-definition of the kilogram. He drew the attention of the meeting 
to several papers submitted to the CCQM on the topic (CCQM/07-04, -05, -08, -11, -12, -17, -18, on 
restricted access), and the Recommendation CCQM 1 (2007) on the possible redefinition of the mole 
and the kilogram, which had been circulated to delegates. 

Dr Milton presented his view that there was no fundamental objection to moving to a definition of 
the mole based on a fixed value for the Avogadro constant. He explained that there were several 
ways that this could be done, and that no firm choice had been made between them. He highlighted 
the need to ensure that any possible modifications to widely-used equations was communicated 
clearly, so that the large number of scientists who depended on measurement results expressed in 
amount of substance units were clear as to how any change should be handled. Professor De Bièvre 
agreed that this was important. 

Dr Mitani asked whether there would be any consequences for the uncertainty of amount of 
substance measurements due to the proposed re-definition of the kilogram? The President said that 
there would be no effect at the practical level of uncertainty. 

The President agreed that it was important to consider such changes in advance. He concluded that a 
careful approach was needed that would lead to a considered opinion to be discussed at the next 
meeting. He asked Dr Milton to chair a working group, and asked Dr Besley, Dr de Leer, Prof. De 
Bièvre and Dr Wielgosz to participate. He also asked the working group to respond to a request from 
the CCU to re-draft the text concerning the mole in Appendix 2 of the SI Brochure. Dr Besley 
suggested that the working group should also consider how a possible re-definition of the mole 
might change the way scientists viewed “traceability” to the mole in the future. 

Recommendation CCQM 1 (2007) “On the possible redefinition of the mole and the kilogram” was 
approved (see pp. 26-27). 

 

 

6 REPORTS OF THE CCQM WORKING GROUPS 

6.1 Inorganic analysis 

Dr Sargent presented his review of the work of the CCQM Working Group on Inorganic Analysis 
(IAWG). The group had met twice since the last CCQM, one of which had included workshops on 
the XRF reconstitution method and isotopic ‘delta’ values. He reported the results of two key 
comparisons, both of which had been carried out with parallel pilot studies: 

• CCQM-K30 (Pb in wine). In addition to the study of Pb as a key comparison, three elements in 
the same samples (Fe, Cu and Cd) were the subject of a pilot study (CCQM-P12.1). The method 
used most widely was IDMS using ICP-MS although a variety of methods had been used to 
prepare the samples. The results showed good agreement, although further work was required on 

http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=183&cmp_cod=CCQM-K30&prov=exalead
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the estimation of the uncertainty amongst those NMIs that had followed best practice in the 
preparation of the sample. The key comparison reference value was based on a mixture-model 
median. The measurements of cadmium in the pilot study presented a particular problem 
because of the very low levels and possible isobaric interferences. 

• CCQM-K49 (Seven “essential” or toxic elements in bovine liver). This key comparison was 
based on a material which would subsequently be certified as a NIST SRM and was run in 
parallel to a pilot study (CCQM-P85). He reported that the results were satisfactory. Agreement 
was better for those elements (for example Fe and Zn) that were most straightforward to 
analyse. The dispersion of results for Se, Cd and Pb was poorer, although the results from NMIs 
within the CCQM were better. He said that the IAWG considered this to be “exemplary” key 
comparison for Fe and Zn that expected all members to participate. He expected that Draft A of 
the comparison report would be ready by July 2007.  

He reported that the IAWG had discussed a strategy that would extend the range of CMCs that these 
two key comparisons might underpin. He also reported that the IAWG had reviewed the results of 
three pilot studies: 

• CCQM-P75 (Stable isotope delta values of 2H, 13C, 15N, 18O and 34S in methionine). 
• CCQM-P76 (Analysis of copper alloy). 
• CCQM-P86 (Total Se and Se-speciation analysis of pharmaceutical supplements). 

He reported that the IAWG was planning three new key comparisons: 

• CCQM-K43.1 (As, Hg, Se and methyl-mercury content in marine fish), coordinated by the 
NMIJ. 

• CCQM-K44 (Assay of chloride content of KCl), coordinated by the NIM. 
• CCQM-K60 (Total Se and Se-speciation analysis of Se-rich wheat flour), coordinated by the 

LGC and the NRC. 

In addition, a key comparison (CCQM-K64) of the analysis of a copper alloy to be coordinated by 
the BAM was under discussion. Five pilot studies were in progress and four new pilot studies had 
been confirmed by the working group: 

• CCQM-P104 (Trace elements in phosphogypsum), coordinated by the IAEA. 
• CCQM-P105 (Sr isotopic ratio measurements), coordinated by the IRMM and the NRC. 
• CCQM-P106 (Cd, Cr, Hg, Pb in polypropylene for the European RoHS Directive), coordinated 

by the KRISS, NIM and NMIJ. 
• CCQM-P107 (Purity of zinc), coordinated by the BAM. 

He presented the outcome of discussions held by the IAWG on neutron-activation analysis (NAA). 
He said that several laboratories had demonstrated the effective use of this technique in several key 
comparisons and felt that they had proved its potential to be used as a primary method of 
measurement. Dr Fajgelj added his opinion that the potential of NAA should be noted formally by 
the CCQM. The President said that although the CCQM had not discussed the list of ‘potentially 
primary methods’ during recent years, it was recognised that NAA had claims to a similar status to 
that of the five methods listed originally by the CCQM and that NAA will be added to that list. He 

http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=728&cmp_cod=CCQM-K49&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=829&cmp_cod=CCQM-K43.1&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=639&cmp_cod=CCQM-K44&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=830&cmp_cod=CCQM-K60&prov=exalead
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gave clarification that any view expressed about methods having the potential to be primary did not 
apply to their use indiscriminately. 

Dr Milton suggested that it was important to consider the context for primary methods which was to 
answer the underlying question of “how do we make measurements that are traceable to the SI?” 
The President agreed that there was a need for greater clarity on the criteria that might be used. 

Dr Sargent continued by explaining that the IAWG considered some of its key comparisons to be 
“exemplary”, some members of the group preferred the word “pivotal”. These are key comparisons 
that members of the IAWG are strongly encouraged to participate in. Dr Wielgosz reminded the 
CCQM of the need to harmonise the use of such new terminology. He explained that it was 
important to capture such intentions in the statement of “how far the light shines” associated with 
any key comparison. 

The President asked whether a so-called “exemplary” key comparison was intended to be a 
combination of a key comparison with a pilot study, or not? The Director said that other CCs 
generally expected that NMIs should participate in every key comparison in an area where they have 
capability. 

 

6.2 Organic analysis 

Dr May presented his report of progress made by the CCQM Working Group on Organic Analysis 
(OAWG), which had met twice since the last meeting of the CCQM. They had also held joint 
sessions with the BAWG. He outlined the terms of reference of the group and emphasised the 
importance of benchmarking the capabilities of the NMIs. He noted that the completed study 
CCQM-P68 (19-norandrosterone in urine) had resulted in papers to be published in a special issue of 
Accreditation and Quality Assurance, including an overview from WADA. He reported that five key 
comparisons were in progress at the time of the meeting. He presented results from two key 
comparisons: 

• CCQM-K47 (Volatile organic compounds in a solution of methanol). The reference for this key 
comparison was based on data from the gravimetric preparation from pure materials. The results 
were not consistent within the estimated uncertainties; he said that problems might have arisen 
because of the volatility of these pure materials, and that the OAWG may need to consider 
abandoning part of the comparison.  

Dr Wielgosz commented that the comparison had been designed to underpin CMC claims for 
calibration solutions, and a new comparison of this type would be needed if CCQM-K47 was 
abandoned. Dr de Leer said there was scope for collaboration with the GAWG on the handling of 
volatile materials of this type. 

• CCQM-K27.2 (Ethanol in aqueous matrix). This “subsequent” key comparison was held at two 
different levels (one corresponding to forensic levels, and the other to a commodity level). The 
results had been linked to those of CCQM-K27. 

http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=734&cmp_cod=CCQM-K47&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=734&cmp_cod=CCQM-K47&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=824&cmp_cod=CCQM-K27.2&prov=exalead
http://www.bipm.org/exalead_kcdb/exa_kcdb.jsp?_p=AppB&_q=CCQM-K27
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He also presented the results from some pilot studies: 

• CCQM-P77.a and .b (Cortisol and progesterone in human serum). This pilot study was designed 
to underpin work on clinical diagnostics. The methods had used deuterium or 13C-labelled 
standards and the participants had also included an expert laboratory using an immunoassay 
technique. With the exception of the low level of progesterone in the male serum, agreement 
among the laboratories using IDMS-based methods was generally good. The immunoassay 
method gave higher results than IDMS-based methods for cortisol, and gave variable results for 
progesterone. 

• CCQM-P78 (nutrients in infant formula). The analytes were vitamin-A, niacin and folic acid. 
Although there was only limited agreement between the results, he proposed that the OAWG 
might carry out a key comparison during 2008 on these analytes. Dr Wielgosz commented on 
the limited agreement amongst participants in CCQM-P78 and asked whether subsequent work 
had elucidated any additional contributions to the uncertainty? Dr Mackay suggested that great 
consideration be given to defining the range of CMCs that might be underpinned by any further 
exercise in this area. 

Dr May explained that the BIPM was taking a leading role in the OAWG plans for purity analysis. 
He presented the results of CCQM-P20.e (theophylline) using one ‘pure’ sample, and one that had 
been spiked. He said that Dr Wielgosz would give greater detail during his report on the work of the 
Chemistry section at the BIPM. 

• CCQM-P54.1 was a joint study involving the OAWG and the BAWG. This was because the 
application of the work was largely of interest to participants in the BAWG, but the expertise on 
the instrumentation required for the measurements was within the OAWG. Dr Mackay 
commented that there had been particular difficulty defining the measurand for this study. 
Dr May said that a workshop would be organised to share expertise in this area. 

Dr May finished by describing the strategy being developed by the OAWG to rationalise the future 
workload of the working group. This would include the identification of the most important 
capabilities that all NMIs should be able to demonstrate. 

 

6.3 Gas analysis 

Dr de Leer presented his report of progress made by the CCQM Working Group on Gas Analysis 
(GAWG), which had met twice since the last meeting of the CCQM. He observed that the group had 
continued to grow and had organized two workshops, one on “Optical Spectroscopy” in Turin and 
the other with the WMO Global Atmosphere Watch’s VOC group in Garmisch-Partenkirchen. He 
reported that Dr Smeulders had taken over from Dr Milton as secretary to the group. 

He said that the results of CCQM-P73 and CCQM-P87 had both been discussed at the CCQM 
workshop held on the previous day because they provided interesting examples of methods for 
calculating reference values. 

He described work being undertaken to plan CCQM-K51 (carbon monoxide in nitrogen). This 
would involve 23 participants, which would make it the largest exercise undertaken by the GAWG. 
Some of this preparation work had been presented as part of EUROMET Project No 900. 

http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=757&cmp_cod=CCQM-K51&prov=exalead
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He presented the results of three key comparisons: 

• CCQM-K52 (Carbon dioxide in air at the atmospheric level of 360 μmol/mol), which had 
involved 20 participants. With one exception, all of the participants had uncertainties that 
overlapped the KCRV defined independently by gravimetry. The coordinating laboratory had 
investigated the reason for the single exception, which was unexpected and remained 
unexplained. Since it was believed to be due to a problem with the travelling standard, it would 
be repeated on a bilateral basis. An expert laboratory from the NMIA (the former CSIRO) which 
operated as part of the WMO network had also taken part and had achieved good results using 
an independent method. 

• CCQM-K53 (Preparative comparison of oxygen in nitrogen). This had been coordinated by the 
KRISS, which had developed a very high accuracy comparison method based on GC-TCD. The 
results indicated agreement between all eleven participants to within 0.2 %. 

• CCQM-K54 (Preparative comparison of hexane in methane). The results were very good, except 
for one participant who had produced a standard with some impurities that had interfered with 
the analytical method used by the coordinating laboratory. 

Dr de Leer went on to describe a proposal for a key comparison of measurements of the purity of 
methane (CCQM-K66), to be coordinated by the NMIJ. The number of participants would be limited 
to ten because of the difficulty of preparing samples with sufficient homogeneity. A proposal for a 
key comparison of a multi-component mixture representing typical industrial stack-emission gases 
(NO, SO2, CO, CO2, propane in nitrogen) was also under consideration. Finally, he reported that 
preparatory work was underway on a comparison of mercaptans in methane (CCQM-K65), required 
to underpin CMCs relating to the odourisation of natural gas. 

Dr Wielgosz commented now that as many as 23 participants wanted to participate in a key 
comparison that perhaps it would be timely to revert to the model of linked comparisons proposed 
by the MRA? Dr Milton asked if there was scope for judicious use of the “preparative” model for 
key comparisons in place of the “analytical” model in more cases, in order to reduce costs? Dr de 
Leer said this would be a topic to be considered by a strategy group being established by the 
GAWG. 

He concluded by describing a workshop organised by the GAWG on “Optical Spectroscopy” in 
Turin at the time of the Conference on Precision Electromagnetic Measurements in July 2006. This 
had addressed the difficulties with measuring and providing standards for species at trace levels 
typical of environmental measurements. He drew the attention of the meeting to a particularly good 
presentation made by Dr van Zee from the NIST. He reported that a questionnaire had been 
circulated to determine the scope of interest for further work in the area. This had led to an 
agreement by the GAWG to initiate two projects: 

• one project on a stable species (e.g. CO2) which would be coordinated by the PTB and organised 
within the framework of EURAMET; 

• one project on a reactive species (e.g. NO2) to be coordinated by the BIPM. 

The initiation of a sub-group or task force to discuss further work in the area was also being 
considered. 

 

http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=758&cmp_cod=CCQM-K52&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=759&cmp_cod=CCQM-K53&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=760&cmp_cod=CCQM-K54&prov=exalead


http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=169&cmp_cod=CCQM-K18&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=813&cmp_cod=CCQM-K18.1&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=799&cmp_cod=CCQM-K9.2&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=831&cmp_cod=CCQM-K59&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=171&cmp_cod=CCQM-K20&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=550&cmp_cod=CCQM-K32&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=735&cmp_cod=CCQM-K48&prov=exalead


http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=550&cmp_cod=CCQM-K32&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=828&cmp_cod=CCQM-K61&prov=exalead




http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=734&cmp_cod=CCQM-K47&prov=exalead


http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=823&cmp_cod=CCQM-K55.a&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=47&cmp_cod=CCQM-K1.a&prov=exalead
http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=733&cmp_cod=BIPM.QM-K1&prov=exalead




http://kcdb.bipm.org/appendixB/KCDB_ApB_info.asp?cmp_idy=734&cmp_cod=CCQM-K47&prov=exalead




















 


	List of members
	Report
	Recommandation Q 1 (2007)
	Recommendation Q 1 (2007)
	Table 1
	Appendix Q 1: Working documents

