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METROLOGY AND
QUALITY ASSURANCE
Challenges for the analytical chemist

Ales Fajgelj
IAEA International Atomic Energy Agency
Agency’s Laboratories Seibersdorf and Vienna
Quality Systems Manager

IUPAC International Union of Pure and Applied Chemistry
Interdivisional Working Party on Harmonization of Quality Assurance — Chairman
Analytical Chemistry Division — Vice President
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I . P A c Advancing Worldwide Chemistry

e [UPAC’s mission is to advance the worldwide
aspects of the chemical sciences and to
contribute to the application of chemistry in the
service of Mankind.

e Promotes norms, values, ethics of science

e Advocates free exchange of scientific information
and access of scientists

 Addresses global issues as a scientific,
International, non-governmental, objective body
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45 National Adhering Organizations (NAQOS)
21 Associate National Adhering Organizations (ANAQOS)
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I . P A c Advancing Worldwide Chemistry

IUPAC Organization

Divisions and Standing Committees manage IUPAC's scientific work

Physical & Biophysical Chemistry

Inorganic Chemistry

Organic & Biomolecular Chemistry

Polymer

Analytical Chemistry

Chemistry & the Environment

Chemistry & Human Health

Chemical Nomenclature & Structure Representation

Committee on Chemistry and Industry (COCI)

Committee on Chemistry Education (CCE)

CHEMRAWN Committee

Committee on Printed and Electronic Publications (CPEP)
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I . P A c Advancing Worldwide Chemistry

Major IUPAC Activities

* Development of the Language of Chemistry
* Nomenclature, Symbols, Terminology

* Standardization of Chemistry Methods
» Data Presentation
e Study of Analytic Methods

e Critical Evaluation of Physico-Chemical Data
* Atomic Weights
* Thermodynamic Data
* Kinetic Data
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I . P A c Advancing Worldwide Chemistry

Major IUPAC Activities (Cont.)

* Data Exchange Standards for Computers and Instruments
* Sponsorship of Conferences

* Biennial IUPAC Congress
(Beljing, China 2005, Turin, Italy 2007)

* More than 30 Specialized Symposia each Year
* Chemistry Education
* Industrial Safety and Environmental Programs
« CHEMRAWN Conferences addressing Chemistry and Societal Impact
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I . P A c Advancing Worldwide Chemistry

Proposals for Projects

* Anyone with a good idea can submit a proposal. urac
projects address issues of significance to the global chemistry community:

* Nomenclature, terminology, and symbols

* Validated and compiled data

e Standard methods and procedures

e Education and public understanding of chemistry

* Any subject that requires development of consensus among
chemists worldwide

More information: www.iupac.org
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I . P A c Advancing Worldwide Chemistry

Company Associate Program

* Relationships with internationally-based industrial
corporations and scientific businesses allows for the
exchange of information regarding current issues
Influencing Chemistry and Industry. The Committee
on Chemistry and Industry (COCI) has direct
Involvement with Company Associates.
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I . P A c Advancing Worldwide Chemistry

Publications

e Pure and Applied Chemistry _
 |UPAC recommendations and reports, Pui

a%%:ig)llr’;r?g(i)csgticles, and lectures Ap| C H E M I ST RY
* Chemistry International |
e Bimonthly news magazine Ch*

e Book series, includes Echoes from Beijing

¢ Compendia of Nomenclature and S el
Terminology

e  Chemistry for the 21st Century

* International Thermodynamic Tables
of the Fluid State

* Analytical and Physical Chemistry of
Environmental Systems

Solubility Data Series _ _ e N
and others! | VRS

1600 Years Young Lessons from Early
Chemists
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I . P A c Advancing Worldwide Chemistry

www.lupac.org

Connect with IUPAC

«Current IUPAC projects
*Reports and recommendations
Chemistry International

Conference Calendar

*E-news
Nomenclature and Terminology

*Book Orders (also from Amazon.com)
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I . P A c Advancing Worldwide Chemistry

2006-2007:

President: Prof. Ryszard Lobinski
Vice President: Dr. Ales Fajgel]
Secretary: Prof. Roger M. Smith

Past President: Prof H. Kipton J. Powell
+ 6 TMs, 6 AMs, 6 NRs, 1 Provisional Member

Interdivisional Working Party on Harmonization of Quality Assurance
(WPQA) chaired by Dr. Ales Fajgelj

Subcommittee on Solubility and Equilibrium Data (SSED)

chaired by Prof. Heinz Gamsjager
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Pure & Appl. Chem., Vol. 71, No. 2, pp. 357-348, 1250,
Printed in Graat Britain.

Advancing Worldwide Chemistry
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@ 2001 IUPAC

INTERNATIONAL UNIOM
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RECOVERY ] ANALYTICH
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(IUPAC Rec

Fasulting from thy
Systems for Analyi
held under the sponj

MICHAEL THOMPSON!, STED) i Prepan
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\Daparimant of Chemistry, Birkbeck WOLFGANG LINDNER®, DUNCA]
*Laboratary of the Governmant Chan| HEJ
Inigrnaricnal Aromic Energy Agency
AMAFF Foad Science Laborarory, N Tastra Zeneca Ré&D Moindal, 543
University of Pretoria. Pretoria, 0002, 5]
Chemie, Friedrich-Schiller-Universitdt Jen
Analytical Chemistry, University of Vien]
Chemistry, The Queen's University of
Laboratories Seibersdorf, Internafional
TInativur Siir Analyeik und Umiwe lrchemie]
Sirasse, DY

“Membership of the Commission during the perf
Chairman: 1. F. van Staden (RSA. 1908-200
Meambers: K. Danzer (Germany, 1998-2000); Y|
1. F. van Staden (RSA, 10082000 Associate M
1995-2000): J. Tyson (USA. 1998-1999); E. A
D Thorbum Bums (lreland, 2000), National Re
(Hungary, 1996-1999); D. Thorbur Bums (lref
(Poland, 20007 . 5. Sanvedra (USA. 20001 M.

*Memibarhip of s Warking Pasty dering
Chairmare M. Parkany, 1995-97, (Swir
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(-hmrﬂna] T. Gill: (USA): & J. Head

Republication or reproduction gf thi TCorresponding asher
without the need for formal JUPAC
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visible. Publication of a transiation i
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Republication ar reproduction of his report or is sid
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@ 2002 IUPAC

INTERNATIONAL UNION|
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QUALITY ASSURANCE SCHH

HARMONIZED GU
LABORATORY VAL
A

(IUPACT

Resulting from the Symposium on Harmy
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MICHAEL THOMPSON!, STEFY

! Department of Chemistry, Birkbeck Co.
“Laboratory of the Government Chemisi]
?Food Standards Agency, o/o Institute of Fl

“Membership of the Working Party during 1997

Chairman: A. Fajgelj, 1997— , (IAEA, Austid
K. Camman (Gemmany); Jyetia Molin Christes
(Belgiumy); 5. L. K. Ellisoa (UK, T. Gills (USA);
Zealandy; W. Horwitz (USAY A. Kallner (Swed
Castro (Portugal); M. Parkany (Switzerland);
(Argentina): K. Wood (UK

Corresponding author

Republicaiicns ar repraduction of this repart or i s
need for formal [UPAC pemnission on condition that of
capyright symbol @, the name JIUPAC, and the year
anather lamguige is subjiect fo the dditionai conl
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@ 2005 UPAC

INTERNATIONAL UNION OF |

ANALYTICAL CHJ

TERMINOLOGY |

(IUPAC Recomi

Prepared fo
PAOLO DE ZORZI!, SABRINA BARBIZ]
ALES FAIGELF#, DAVID MOORE®, UMBER]
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Environment, Via R Rubatiino, 54, 20134 Milan)
and Vienna, Wagramer Strasse 5, A-{400, Vi
National Laboratory, Los Alameos, NM 87545, U]
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The N

“Memberslip of the Anatytical Chemistry Division du
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Fresident: 1. Moore (USAY; Titwler Members: F Ing
(France); G. G. Gauglitz (Germany); V. P. Kolotow
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Hibbert (Australia), W. Kutner (Poland);, K. Wang (Chj
M.-L. Riekkola (Finland . H. Kim (Koreay; A. Sanz-M|

Cerresponding auther

Republication or reproduction of this repart or it storage o
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Pura Appl. Gham., Vol. 78, No. 1, pp. 145106, 2006
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@ 2006 IUPAC

INTERMATIONAL UNION OF PURE AND APPLIED CHEMISTRY
ANALYTICAL CHEMISTRY DIVISION*

INTERDIVISIONAL WORKING PARTY FOR HARMONIZATION OF
QUALITY ASSURANCE SCHEMES

THE INTERNATIONAL HARMONIZED PROTOCOL
FOR THE PROFICIENCY TESTING OF ANALYTICAL
CHEMISTRY LABORATORIES

(IUPAC Technical Report)

Prepared for publicarion by
MICHAEL THOMPSON!, STEPHEN L. R. ELLISON*¥, AND ROGER WOOD?

! School of Biological and Chemical Sciences, Birkbeck College, University of Londen,
Malet Sereer, London WCIE 7HX, UK; *LGC Limited, Queens Road, Teddingion Middlesex,
TWil OLY, UK; *Food Srandards Apency, o/e Instinice of Food Research, Norwich Research Park,
Calney, Norwich NR4 TUA, UK

*Membership of the Analytical Chemistry Division during the final preparation of this repon was s follows:

President: K. J. Powell (New Zealand); Tiiular Members: . Moore (USA), R. Lobinski (France); R. M. Smith
(UK. M. Bonasdi (Italy); A. Fajgelj (Slovenia; B. Hibbert Austcalia); 1-4. Jéason (Swedeal: K. Matsumoto
(Tapany; E. A. G. Zagatto (Brazil); ssaciate Members: Z. Chai (China);, H. Gamsjiiger (Austria); D, W. Kutnee
(Poland); K. Murmy (USA); Y. Umezavwa {Japan; Y. Visov (Russia): National Representatives: . Arunashalam
(India); €. Balarew (Bulgaria); I, A. Batistoni (Argentina; K. Danzer (Geemany); E. Dominguez (Spaia); W. Lund
(Morway). Z. Mester (Canaday; Pravisiaual Member: N. Torto (Botswana).

EW author: E-mail: s.ellison e

Republicasion or reprodciicr of this report er e sterage andsior disseminasion by elecirnic means is permiiied withow the
necd fir formal IUPAE permission on condition that an acknewledgment, with full reference fo the source, clorg with use af the
capyright symbel €, dhe name IUPAC, and the year of publicution, are prowsinently visible. Publication af a transation into
another langsioge is subject i the adivional condigon of prior approval from the relevans JUPAC Nasional Adhering
Organizaion.
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Advancing Worldwide Chemistry

Rome, 6-8 Marck 2006
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COMBINING AND REPORTING AMALYTICAL RESULTS. THE ROLE OF (weTrolosica) TRACEABILITY
AND (MEASUREMENT) UNCERTAINTY FOR COMPARING ANALYTICAL RESULTS
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NIST |
Gaithersburg AOAC OECD  Berdn

Int. BIPM Fa's  |IRMM

Delft ISO

Paris Geneva
A2LA ! Geel AEA
Frederick :
B Vienna
IUPAC
Research Triangle Paj
FAO
Rome

CITAC

Rio de Janei

International Standardization Scene Today

NATA

Sydney
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