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REPERE ISTORICE ALE METROLOGIEI DIN ROMANIA

1864 - Este promulgata Legea pentru adoptarea
sistemului metric de masuri si greutati in
Romania, de catre domnitorul Alexandru loan
Cuza

1883 - Romania adera la Conventia Metrului
1889 - Se infiinteaza Serviciul Central de Masuri
si Greutati, primul organism national de
metrologie din Roméania

1951 - Se infiinteaza Institutul National de
Metrologie

1954 - Apare primul numar al revistei
Metrologie

1956 - Roménia devine membru fondator al
OIML

1961 - Romania adopta Sistemul International
de Unitati (SI)

1992 - Noua Lege a metrologiei

1992 - Se Iinfiinteaza Biroul Roméan de
Metrologie Legala ca organism national de
metrologie cu atributii in toate cele trei domenii
principale: metrologie legala, stiintifica si
aplicata

1996 - Romania, prin Biroul Roman de
Metrologie Legala, devine membru asociat al
WELMEC

1999 - Romaénia, prin Institutul National de
Metrologie, semneaza Aranjamentul CIPM -
MRA

2004 - Institutul National de Metrologie devine
membru EUROMET

2007 - Romania, prin Biroul Roman de
Metrologie Legala, devine membru
WELMEC

2007 - Institutul National de Metrologie devine
membru fondator EURAMET e.V.

SHORT CHRONOLOGY OF METROLOGY IN ROMANIA

1864 - The Law for the adopting of the metric
system of measures and weights is
promulgated by voivode Alexandru
loan Cuza

1883 - Romania signs the Metre Convention
1889 - The Central Service of Measures and
Weights is founded as the first national
metrology body in Romania

1951 - The National Institute of Metrology is
founded

1954 - The first issue of the review Metrologie is
published

1956 - Romania becomes a founding member of
OIML

1961- Romania adopts the International System
of Units (SI)

1992 - New Law of metrology

1992- The Romanian Bureau of Legal Metrology
is founded as a national metrology body with
competency in all the three main areas of
metrology: legal, scientific and applied
metrology

1996 - Romania, represented by the Romanian
Bureau of Legal Metrology, becomes an
associate member of WELMEC

1999 - The National Institute of Metrology signs
on behalf of Romania the Mutual Recognition
Arrangement (CIPM-MRA)

2004- The National Institute of Metrology
becomes a full member of EUROMET

2007- Romania, represented by the Romanian
Bureau of Legal Metrology, becomes a full
member of WELMEC

2007- The National Institute of Metrology
becomes a founding member of EURAMET e.V.
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SINTEZE

ASPECTE PRIVIND DEZVOLTAREA CAPABILITATII TEHNICE A
LABORATORULUI DE MARIMI FIZICO-CHIMICE DIN INSTITUTUL
NATIONAL DE METROLOGIE

SOME ASPECTS REGARDING THE TECHNICAL CAPABILITIES
DEVELOPMENT OF THE PHYSICAL-CHEMISTRY LABORATORY
WITHIN THE NATIONAL INSTITUTE OF METROLOGY

Steluta DUTA, Mirella BUZOIANU, lIoan CIRNEANU, Gabriela STATE, George -Victor
IONESCU, Gabriela MARES, Nicusor IONITA

INSTITUTUL NATIONAL DE METROLOGIE
NATIONAL INSTITUTE OF METROLOGY

Rezumat: Articolul prezinta cdteva aspecte din activitatea Laboratorului Marimi Fizico-Chimice din Institutul
rezultatelor masurarilor. Sunt prezentate intercomparari internationale care au contribuit la demonstarea
capabilitatilor de masurare i etalonare (CMC-uri) in domeniu, precum §i cele mai reprezentative activitati de
cercetare derulate de-a lungul anilor in cadrul Programelor Nationale de Cercetare-Dezvoltare-Inovare (PNCDI)
dar si in cadrul Programului European de Cercetare in Metrologie (EMRP). Sunt mentionate, de asemenea, cele
mai reprezentative tipuri de Materiale de Referinta Certificate (MRC) produse de laborator ce sunt utilizate ca
etaloane de referintd pentru transmiterea unitatilor de masurd in domeniul marimilor fizico-chimice.

Cuvinte cheie: Marimi fizico-chimice, Metrologie in Chimie, Capabilitati de Masurare si Etalonare (CMC),
Materiale de Referinta Certificate (MRC)

Abstract: The paper presents some activities of the Physical-Chemical Laboratory within the National Institute
of Metrology (INM) in the frame of the European and national needs to ensure the traceability and comparability
of physical-chemical measurement results. There are presented the international inter-comparisons that have
contributed to demonstrate the measurement and calibration capabilities (CMCs) in this field as well as the most
representative research activities carried out over many years of laboratory s activities in the frame of the National
Research-Development-Innovation Programmes (PNCDI) as well as in the frame of the European Metrology
Research Programme (EMRP). There are also mentioned the most representative types of Certified Reference
Materials (CRMs) produced by the INMY specialized laboratory that are used as reference standards for the
measurement units dissemination in the field of physical-chemical quantities.

Keywords: Physical-Chemical Quantities, Metrology in Chemistry, Measurement and Calibration Capabilities
(CMC:s), Certified Reference Materials (CRMs)

1. INTRODUCERE

Este bine cunoscut cd masurari fizico-chimice
se efectueaza in domenii dintre cele mai variate care
privesc atat calitatea vietii si a mediului inconjurator,
sanatatea publica si calitatea alimentelor dar si pentru
atribuirea de proprietati proceselor si materialelor sau
pentru asigurarea securitatii i protectiei muncii.

Activitatile si serviciile oferite de Laboratorul
Marimi Fizico-Chimice din Institutul National de
Metrologie (INM) incearca sa raspunda solicitarilor
laboratoarelor de incercari si etalondri, In special,
solicitari referitoare la transmiterea unitatilor de masura
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1. INTRODUCTION

It is well known that physical-chemical
measurements are performed in the most various areas
both concerning the quality of life and environment
monitoring, the public health and food quality but also
for assigning the materials and processes properties or
for the security assurance or work safety.

The activities and services provided by the Physical-
Chemical Laboratory of the National Institute of
Metrology (NIM) try to meet the testing and calibration
laboratories requirements to ensure the traceability of
measurement results based on the measurement units
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in domeniu pentru asigurarea trasabilitatii rezultatelor
masurarilor. Aceste solicitari se pot onora avand la
baza capabilitati tehnice corespunzatoare, capabilitati
ce sunt sustinute prin rezultatele compararilor
internationale relevante si publicatii stiintifice
acceptate de comunitatea stiintificd internationala.
Capabilitatile tehnice ale laboratorului de specialitate
din INM, ce sunt prezentate pe scurt in aceasta
lucrare, au la baza rezultatele unei sustinute activitati
desfagurata de laborator de-a lungul anilor, activitati
referitoare la dezvoltarea si perfectionarea etaloanelor
si materialelor de referintd, transfer de know-how,
dezvoltare de metode de etalonare §i masurare precum
si activitati de cercetare aplicativa in domeniu.

Structura laboratorului a fost diferita de-a lungul
anilor; la ora actuala, Laboratorul Marimi Fizico-
Chimice are 1n componentd patru colective de
specialitate, si anume: Colectivul Marimi Fizico-
Chimice,; Colectivul Materiale de Referinta; Colectivul
Concentratie Gaze si Colectivul Radiatii lonizante.
Tinand seama de acesta structurd, marimile specifice
care fac obiectul de activitate al laboratorului sunt:

- marimi fizico-chimice, precum: conductivitate,
densitate, viscozitate a lichidelor, umiditate, indice de
refractie, pH, oxigen dizolvat si alte marimi;

- marimi chimice, precum: concentratia masica
si/sau molara a materialelor lichide (de ex. apa, vin,
produse biologice etc.), fractic masica a materialelor
solide de compozitie chimicd (de ex. otel, fonta,
aliaje feroase si neferoase etc.) si alte marimi (de ex.
absorbanta, turbiditate);

- marimi chimice specifice amestecurilor
de gaze, precum: concentratic masicd si molard a
amestecurilor de gaze (de ex. CO, CO,, H,, O,, etc.);

- marimi  specifice  radiatiilor  ionizante,
precum: activitate si activitate superficiald; expunere,
doza absorbita si echivalent de doza; debit de expunere,
debit pentru doza absorbitd si alte marimi specifice
radiatiilor ionizante.

In cele ce urmeaza sunt prezentate cateva activitati
relevante desfagurate de Laboratorul Marimi Fizico-
Chimice pentru devoltarea capabilitatilor tehnice, in
special, cele de masurare si etalonare in domeniu. De
asemenea, sunt trecute in revista principalele activitati
de cercetare desfasurate de-a lungul anilor in cadrul
Programelor Nationale de Cercetare-Dezvoltare-
Inovare (PNCDI) dar si in cadrul Programului
European de Cercetare in Metrologie (EMRP),
activitati care au stat la baza dezvoltarii capabilitatii
tehnice a laboratorului. Si, nu in ultimul rand, sunt
mentionate cele mai reprezentative tipuri de Materiale
de Referinta Certificate realizate de laborator ce sunt
utilizate pentru transmiterea unitatilor de masurd in
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dissemination services. These requirements can be meet
having the appropriate technical capabilities that are
proven only by the relevant international comparisons
as well as recognised by the scientific publications
published in the frame of the international accepted
scientific community. The technical capabilities of
the specialized INM’s laboratory, which are briefly
presented in this paper, are based on the extensive
project’s results obtained over many years of activities
carried out by the Physical-Chemical Laboratory.
The activities are regarding the development and the
improvement of the standards and/or of the reference
materials, the know-how transfer, the calibration and
measurement methods development as well as the
various applied research activities carried out in the
physical-chemical measurements field.

The laboratory structure was different over the
years; at the moment the Physical-Chemical Laboratory
consists of four specialized departments, respectively:
Physical-Chemical Department, Reference Materials
Department; Gases Concentration Department and
lonizing Radiations Department. Taking into account
the laboratory structure, the specific measurement
quantities of the laboratory’s activities are:

- physical-chemical  quantities, such as
conductivity, density, viscosity of liquids, moisture,
refractive index, pH, dissolved oxygen and others
physical-chemical quantities;

- chemical quantities such as mass and/
or molar concentration of liquids (i.e. water, wine,
biological fluids, etc.), mass fraction of solids chemical
composition (i.e. steel, cast, iron and non-ferrous
alloys, etc.) and other quantities (i.e. absorbance,
turbidity);

- chemical quantities of gases mixtures such as
mass and molar concentration of gases mixtures (i.e.
CO,CO,, H,,0,, etc.);

- lonizing radiations specific quantities such as
activity and surface activity; exposure, absorbed dose
and equivalent dose; flow exposure, flow absorbed
dose and other specific quantities.

Hereafter are presented some relevant activities
carried out by the Physico-Chemical Laboratory for the
development of its technical capabilities, in particular,
those activities regarding the Measurement and
Calibration Capabilities (CMCs) developed in the field.
There are also pointed out the main research activities
carried out over the years in the frame of the National
Research-Development-Innovation Programmes
(PNCDI), but also the research activities carried out
in the frame of the European Metrology Research
Programme (EMRP); activities representing the bases
of the laboratory’s technical capabilities development.

METROLOGIE  2-3/2014
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INSTITUTUL NATIONAL DE METROLOGIE

domeniul marimilor fizico-chimice.

2. CAPABILITATI DE ETALONARE SI
MASURARE IN DOMENIUL MARIMILOR
FIZICO-CHIMICE

Institutul National de Metrologie a semnat inca din
octombrie 1999, in cadrul Comitetului International de
Masuri si Greutati, ,, Acordul de Recunoastere Mutuala
a etaloanelor nationale si a certificatelor de etalonare si
de masurare emise de institute nationale de metrologie
(CIPM-MRA)”, acord care are ca obiectiv principal
asigurarea cadrului international pentru recunoasterea
reciproca a certificatelor de etalonare si a buletinelor de
masurarea emise de fiecare organizatie de metrologie
semnatard a CIPM-MRA. Rezultatele activitatilor
desfasurate in cadrul CIPM-MRA sunt declararea
Capabilitatilor de Etalonare si Masurare (CMCs) ale
fiecarui institut si inscrierea acestora in Baza de Date a
Compararilor Cheie a Biroului International de Masuri
si Greutiti (KCDB-BIPM).

Declararea si recunoasterea CMC-urilor [1] se
face pe baza rezultatelor compararilor internationale
denumite comparari cheie precum si a compararilor
internationale suplimentare. Pentru participarea la
aceste compardri institutele nationale de metrologie
trebuie sd aibd implementate sisteme eficiente de
management a calitatii, sisteme ce trebuie sa fie
mentinute §i evaluate periodic, in cadrul Comitetului
Tehnic pentru Calitate (QC) al EURAMET.

In acest context este important de precizat faptul
ca, transmiterea unititilor de masurd si asigurarea
trasabilitatii metrologice prin servicii de etalonare
ale mijloacelor de masurare in acord cu cerintele SR
EN ISO/IEC 17025:2005 ,,Cerinte generale pentru
competenta laboratoarelor de incercari si etalonari”
trebuie sa se faca Intr-o maniera acceptata international.
Aceastainseamna ca asigurarea trasabilitatii rezultatelor
masurarilor trebuie sa respecte cerintele documentului
ILAC PI0:,, Politica privind trasabilitatea rezultatelor
masurarilor”.

Ca urmare, RENAR-Organismul National de
Accreditaredin Roméaniaaelaboratinanul 2013 incadrul
Comitetului Tehnic de Metrologie documentul RENAR
P05: ,, Politica privind trasabilitatea rezultatelor
masurarilor”. Acest document este in concordanta atat
cu cerintele SR EN ISO CEI 17011:2005-,, Evaluarea
conformitatii. Cerinte generale pentru organismele de
acreditare care acrediteaza organisme de evaluare a
conformitatii” cat si cu cerintele ILAC PI10: ,, Politica
privind trasabilitatea rezultatelor masurarilor”.

Astfel, in acord cu politica RENAR si cu
documentele internationale mentionate mai sus,

METROLOGIE  2-3/2014

And last, but not least, there are mentioned the most
representative types of Certified Reference Materials
(CRMs) produced by the specialized INM’s laboratory,
CRMs used as reference standards for the measurement
units dissemination in the field.

2. THE MEASUREMENT AND CALIBRATION
CAPABILITIES IN THE FIELD OF PHYSICAL-
CHEMICAL QUANTITIES

The National Institute of Metrology has signed
since October 1999, in the frame of the International
Committee of Weights and Measures, “The Mutual
Recognition Agreement of the national standards and
of the calibration and measurement certificates issued
by the national institutes of metrology (CIPM-MRA) ",
the agreement with the main objective to ensure the
international framework for the mutual recognition of
the calibration and measurement certificates issued by
each metrology organization signatory to the CIPM-
MRA. The results of the activities carried in the frame
of CIPM-MRA agreement are the Calibration and
Measurement Capabilities (CMCs) declaration for
each metrology institution and their inclusion in the
Key Comparison Database of the International Bureau
of Weights and Measures (KCDB-BIPM).

The declaration and the recognition of CMCs [1]
are based on the international comparisons results so
called international key comparisons or supplementary
international comparisons. To be able to participate in
the international comparisons the national institutes
of metrology must have implemented the efficient
management systems that have to be periodically
maintained and evaluated under the EURAMET
Quality Committee (QC) activities.

In this context, it is important to mention that the
measurement units dissemination and the metrological
traceability assurance via the calibration of the
measuring instruments according to the SR EN ISO
/ IEC 17025/2005: “General requirements for the
competence of testing and calibration laboratories”
must be done in an internationally accepted manner.
This means that traceability assurance of measurements
results must be performed according to the ILAC P10:
“Policy on Traceability of Measurement Results”
requirements.

RENAR - the National Accreditation Body of
Romania in the frame of the Technical Committee for
Metrology has elaborated in 2013 the P05:”Policy
on Traceability of Measurements Results” document.
This document is consistent both with the requirements
of SR EN ISO IEC 17011/2005: “Evaluation of
conformity. General requirements for accreditation
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trasabilitatea rezultatelor masurarilor este asiguratda
de un institut national de metrologie prin etalonarea
echipamentelor si a etaloanelor de referintd, etalonare
ce trebuie sa fie efectuata de: ,, un institut national de
metrologie/institut desemnat al carui serviciu este
adecvat pentru scopul intentionat §i este acoperit de
Aranjamentul CIPM-MRA ™.

Asa cum s-a precizat inainte, serviciile acoperite
de CIPM-MRA sunt specificate in Anexa C a
KCDB-BIPM si cuprind domeniul si incertitudinea
de masurare pentru fiecare serviciu. Asadar, pentru
a putea oferi servicii de etalonare care sa respecte
cerintele politicii de trasabilitate, declararea de CMC-
uri este de o importantd deosebita pentru orice institut
de metrologie, asadar si pentru INM, respectiv, pentru
Laboratorul Marimi Fizico-Chimice.

De asemenea, trasabilitatea rezultatelor masurarilor
in acord cu politica RENAR este asigurata si pe baza
serviciilor de etalonare oferite de: ,, un institut national
de metrologie al carui serviciu este adecvat pentru
scopul intentionat, desi nu este acoperit de CIPM-MRA
dar institutul de metrologie participa in comparari
relevante CIPM-MRA si pentru care existd dovezi de
competenta tehnica declarate in Anexa B din KCDB
pentru cel putin un CMC conex”. Aceasta Inseamna
cé sunt recunoscute serviciile de etalonare oferite de
un institut national de metrologie pentru care nu exista
categorii de CMC-uri disponibile in CIPM-MRA, dar,
institutul de metrologie a dovedit competenta tehnica
pentru CMC-uri inrudite, prin participare la comparari
relevante CIPM-MRA. Ca urmare, participarea
oricarui institut de metrologie, implicit a INM si a
Laboratorului Marimi Fizico-Chimice, In comparari
relevante domeniului sdu de activitate, constituie o
modalitate acceptatd de demonstrarea competentei lor
tehnice.

In contextul cerintelor prezentate mai sus,
Laboratorul Marimi Fizico-Chimice din INM a facut
si face eforturi sustinute pentru a declara in baza
de date KCDB-BIPM capabilititi de etalonare si
masurare specifice domeniului. Ca urmare, laboratorul
participa in comparari cheie, comparari suplimentare
si alte tipuri de compardri cu institute europene de
metrologie, comparari care s-au finalizat sau nu, dupa
caz, cu declarare de CMC-uri. In acest articol, in prima
parte sunt prezentate primele comparéri internationale
efectuate in domeniul masurdrilor fizico-chimice,
care, desi nu s-au finalizat cu declarare de CMC-uri,
au constituit punctul de plecare al altor comparari
internationale ulterioare in domeniu. Sunt mentionate
apoi intercomparari si CMC-uri declarate pana in
prezent in domeniul marimilor fizico-chimice, urmate
de intercomparari in curs de desfasurare care vor sta la
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bodies accrediting conformity assessment bodies” as
well as with the requirements of I/LAC P10: “Policy on
Traceability of Measurement Results”.

In accordance to RENAR policy, the traceability of
measurement results is ensured by the calibration of the
measuring instruments and of the reference standards,
the calibration that must be performed by “a national
metrology institute/designated institute whose service
is suitable for the intended use and the service is
covered by the CIPM-MRA arrangement”.

As mentioned above, the CIPM-MRA services
are listed in Annex C of KCDB-BIPM and these
services contain the measurement range and the
measurement uncertainty for each specified service.
As a consequence, for any metrology institute, as well
as for INM and its Physical-Chemical Laboratory
it is of grate importance to declare the measurement
and calibration capabilities in its own specific fields
of activities. It is needed for the traceability assurance
purpose based on the calibration services.

Another way of the measurement results traceability
assurance according to the RENAR policy is based
on the calibration services provided by “a national
metrology institute whose service is suitable for the
intended use, even this service is but not covered by the
CIPM MRA arrangement, but the metrology institute
participates in the relevant CIPM-MRA comparisons
forwhich there are evidences in the Annex B of KCDB of
the technical competences for at least one related CMC
“ In other words, the calibration services provided
by a national metrology institute are recognized even
there are not included such categories available in
CIPM-MRA. But, the participation of any metrology
institute, as well as of INM and its Physical-Chemical
Laboratory, in the relevant comparisons represents the
valid manner to demonstrate its technical competences.

In the context of the international requirements
mentioned above the INM’s Physical-Chemical
Laboratory spent and spend some considerable efforts
to declare in the KCDB-BIPM some calibration and
measurement capabilities in the specific physical-
chemical field. As a consequence, the specialized
INM’s laboratory has participated in key comparisons,
supplementary comparisons and other types of inter-
laboratories comparisons with European metrology
institutes. These comparisons were finalized or not,
from case to case, with CMCs declaration. In the
first part of this paper there are presented, the first
international comparisons performed in Romania for
the physical-chemical measurements. Even they were
not finalized with CMCs declaration they are for sure
the starting point for the international comparisons
followed in the field. In the next paragraphs there are
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baza unor noi declarari de CMC-uri.

2.1 Primele comparari internationale efectuate
in domeniul marimilor fizico-chimice

Colectivul de Mairimi Fizico-Chimice din
cadrul laboratorului a inceput sa efectueze primele
intercomparari incd din anul 1971 in domeniul
viscozitatii cinematice in cadrul programului de
cooperare in domeniul viscozitatii cinematice ASTM-
CANNON.

Acest program a fost discutat si adoptat de Institutul
National de Standarde si Tehnologie (NIST) fost NBS
(Biroul National de Etaloane) din SUA in anul 1971.
Programul este coordonat de Societatea Americand
pentru Incercari si Materiale (ASTM). In cadrul
acestui program Compania de Aparate de Viscozitate
si Materiale de Referintd Certificate (CANNON)
distribuie  laboratoarelor  specializate = materiale
de referinta de viscozitate si apoi centralizeaza si
evalueaza rezultatele obtinute. Programul CANNON-
ASTM functioneaza si in prezent iar INM beneficiaza
[2] in continuare de participarea sa in acest program.
Prin aceasta, colectivul de specialitate din INM 1si
mentine capabilitatile tehnice de masurare si etalonare
si, In plus, are acces la valori de referinta internationale
de viscozitate cinematica.

In perioada 1999-2000 a avut loc prima comparare
cheie regionald a capilarelor viscozimetrice in
cadrul proiectului EUROMET 415, laborator pilot
PTB-Germania. In cadrul acestei intercomparari
au participat laboratoare cu capabilititi tehnice de a
stabili valori de referinta trasabile prin utilizarea scalei
de viscozitate independentd, dar si participanti care
au asigurat trasabilitatea masurarilor prin etalonarea
viscozimetrelor la alte institute nationale de metrologie.
Colectivul Marimi Fizico-Chimice s-a numarat printre
acestea din urma si a participat in proiectul EUROMET
415 cu capilarele etalon de referintd Cannon-Master cu
lungimea capilarului de 400 mm.

Compararea cheie CCM.V-K2 s-a desfasurat
in anul 2006 si a fost coordonata de laboratorul pilot
NIST-CANNON. Scopul acestei comparari a fost
de a determina valori de viscozitate cinematica in
conditii extreme de temperatura, respectiv, temperaturi
de -40°C si de +150°C. Au urmat apoi mai multe
comparari internationale in domeniul viscozitatii
efectuate de Colectivul Marimi Fizico-Chmice ce au
condus la declarare de CMC-uri, comparari ce vor fi
descrise mai jos.

in domeniul masuririlor chimice, declararea de
CMC-uri 1n acest domeniu considerat in perioada anilor
2000 un domeniu incd nou in metrologie, a inceput
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shortly presented the comparisons activities for the
CMCs declaration in the physical-chemical metrology,
follow up by the on running inter-comparisons with the
purpose of further new CMCs declaration.

2.1 The first international comparisons in the field
of physical-chemical quantities

The Physical-Chemical Department started
the first international inter-comparison since 1971 in
the kinematic viscosity field in the frame of viscosity
cooperation programme ASTM-CANNON.

This program was discussed and adopted by
the National Institute of Standards and Technology
(NIST) former NBS (National Bureau of Standards) -
USA since 1971. The program is coordinated by the
American Society for Testing and Materials (ASTM).
In this frame, the Viscosity Devices and Certified
Reference Materials Company (CANNON) started to
distribute to the specialized laboratories the viscosity
reference materials and than to summarize the reported
results. The ASTM CANNON programme works
nowadays as well [2] and INM still benefits from its
participation in this programme. Based on this activity,
the specialized INM working team is in the position
to maintain the technical measurement and calibration
competences as well to access and use the international
reference values of the kinematic viscosity.

During the period 1999-2000 the first regional
key comparison of capillaries took place in the frame
of EUROMET project 415-pilot laboratory PTB-
Germany. In this comparison some laboratories with
technical capabilities to assign the traceable reference
values by using the independent viscosity scale have
participated; there were also participants who ensured
the traceability of their measurements by calibrating
their viscometers to the other metrology institutes. The
Physical-Chemical Department of INM was among
the latter group of laboratories and its participation in
EUROMET 415 project was regarding Cannon-Master
capillaries reference standard with the length of 400 mm.

The Key Comparison CCM.V-K2 was carried
out during 2006 and it was coordinated by the pilot
laboratory NIST-CANNON. The purpose of this
comparison was to establish the kinematic viscosity
values at the temperatures of -40°C and +150°C,
respectively. There are followed several international
viscosity comparisons carried out by the Physical-
Chemical Department that were finalized with CMCs
declaration, as described below.

In the field of chemical measurements, the
CMCs recognition, as very new field in science of
measurements at the beginning of 2000 years, started
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destul de tarziu comparativ cu metrologia marimilor
fizice, intrucat, chiar la nivel mondial, dezvoltarea
infrastructurii Metrologiei in Chimie a inceput abia in
anul 1993 prin infiintarea in cadrul BIPM a Comitetului
Consultativ pentru Cantitate de Substanta-CCQM.

quite late comparing with the physical metrology
field; this is because even at international level, the
Metrology in Chemistry infrastructure development
started in 1993 when the Consultative Committee for
Quantity of Substance-CCQM was set up

=W
=
.
L
L
e

5
§‘ Jccampi 3
it o P
.55' §l== =
Q EU R::E 565 et i ] - E

Fig.1 Masurarea concentratiei de Pb in vin - Comparari IMEP, EUROMET si CCQM
Fig.1 The concentration measurement of Pb in wine - IMEP, EUROMET and CCQOM comparisons

Primele intercompardri internationale efectuate
de Colectivul Materiale de Referintd in domeniul
masurarilor chimice au fost in cadrul proiectul
EUROMET 568: Determinare de plumb in vin.
Proiectul s-a desfasurat in perioada 2000-2001 si a
avut ca obiective determinarea concentratiei masice §i
a compozitiei izotopice a plumbului in vin la nivelul
limitelor cerute de reglementdri europene, respectiv,
Regulamentul EC 2676/90 si Regulamentul EC 466/2001.
Rezultatele proiectului EUROMET 568 sunt prezentate
in Figura 1 comparativ cu rezultatele raportate la scard
mondiald in compararea CCQM P12 si respectiv, IMEP
16: Determinare de plumb in vin [3].

Este de evidentiat aici faptul cd, in contextul
Metrologiei in Chimie, incepand cu anul 2001, INM
prin Colectivul Materiale de Referintd a beneficiat de
colaborarea cu Comisia Europeand-Centrul Comun
de Cercetare-Institutul de Materiale si Mdsurari de
Referinti (EC-JRC-IRMM). in baza acestei colaboriri
pe langa activitdti [4] privind documentarea stadiului
Metrologiei in Chimie in Romania, completarea bazei
de Materiale de Referintd Certificate a laboratorului,
transfer de know-how prin intermediul programului de
instruiri specifice metrologiei in chimie TrainMiC®:
Instruiri in Metrologia in Chimie, Colectivul Materiale
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The first international inter-comparison carried out by
the Reference Materials Department was performed in
the frame of EUROMET 568 project. Determination of
lead in wine. The project run during the period 2000-2001
with the objectives to measure the mass concentration
and the isotopic composition of lead in wine at the
required level by the European regulations, respectively,
EC Regulation 2676/90 and EC Regulation 466/2001.
The results of EUROMET 568 project are presented in
Figure 1 in comparison with the reported results on the
worldwide scale of CCQM P12 comparison and IMEP
16: Determination of lead in wine, respectively [3].

It is important to point out here the INM collaboration
in Metrology in Chemistry field through the Reference
Materials Department, collaboration with the European
Commission-Joint Research Centre-Institute for
Reference Materials and Measurements (EC-JRC-
IRMM) that started from 2001. Various activities were
carried out [4] based on EC-JRC-IRMM collaboration
such as documenting the Metrology in Chemistry status in
Romania, providing some Certified Reference Materials
for laboratory use, know-how transfer through the specific
training programme: TrainMiC®-Training in Metrology
in Chemistry. The Reference Materials Department has
also the opportunity to participate in the inter-laboratory
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de Referintd a avut oportunitatea de a participa si la
intercomparari in cadrul Programului International de
Evaluare a Masurarilor (IMEP), si anume, IMEP 16:
Determinare de plumb in vin si IMEP 12: Determinare
de urme de elemente in apd. Scopul compararilor IMEP
este de a demonstra gradul de echivalenta a rezultatelor
masurarilor la scard internationald, in special, a rezultatelor
laboratoarelor de incercari, fata de o valoare de referinta
trasabild la Sistemul International de Unitéti (SI).

Astfel, IMEP 16: Determinare de plumb in vin s-a
desfasurat in perioada 2000-2001 si a avut ca obiective
determinarea concentratiei masice si izotopice de plumb
in vin. Numarul participantilor din 38 tari a fost 161
laboratoare (9% dintre acestea au fost din Romania).
De-a lungul anilor au urmat apoi alte intercomparari tot
pe matrice de vin destinate atit determindrii concentratiei
de Pb din vin dar si a altor elemente chimice precum Fe,
Cu si Cd, in cadrul CCQM-K30 in perioada 2006-2007
si in cadrul CCQM K30.1 in perioada 2011-2012. La
aceste intercomparari a participat si INM prin Colectivul
Materiale de Referintd, la inceput utilizind metoda
spectrofotometricd de absorbtie moleculard, apoi metoda
spectrometrica de absorbtie atomica si in cele din urma
metoda spectrometriei in plasma cuplata inductiv.

IMEP 12: Determinare de urme de elemente in apd
s-a desfasurat n perioada 2001-2002 si a avut ca scop
determinarea concentratiei de urme de elemente in apa
(printre elementele chimice investigate au fost: Cd, Cr,
Cu, Fe, Mg, Mn, Ni, Pb etc.) la nivelul limitelor cerute de
Directiva Europeana EC 98/83/EC privind calitatea apei
potabile. Numarul total de participanti din 48 tari a fost 383
laboratoare (11% au fost din Roméania). IMEP 12 a fost
o intercomparare suplimentara la proiectul EUROMET
528, dupa care au urmat i alte comparari tot in domeniul
masurarilor de concentratie a urmelor de elemente in apa
la care a participat si Colectivul Materiale de Referinta,
comparari ce au condus la declarare de CMC-uri, ce sunt
prezentate 1n cele ce urmeaza.

In domeniul masurdrii concentratiilor de gaze,
Colectivul Concentratii Gaze a participat la 0 comparare
EURAMET care a avut ca scop evaluarea si demonstrarea
echivalentei serviciilor de etalonare a etilometrelor si/
sau etilotestelor precum si in compararea AFRISMET
OM.27 care a avut ca scop demonstrarea capabilitatii de
masurare a concentratiei masice de alcool etilic in solutie
apoasa in intervalul de masurare (0...2) mg.L™.

In domeniul madasurdrilor specifice radiatiilor
ionizante, INM a desemnat Institutul National de
Cercetare Dezvoltare pentru Fizica si Inginerie Nucleara
»Horia Hulubei” (IFIN-HH). Ca urmare, comparari
internationale pentru declarare de capabilitati de masurare
si etalonare in acest domeniu sunt desfasurate in Romania
doar de catre IFIN-HH-Bucuresti.
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comparisons in the framework of the International
Measurements ~ Evaluation ~ Programme  (IMEP),
respectively, IMEP 16: Determination of lead in wine
and IMEP 12: Determination of trace elements in the
water. The IMEP comparisons purpose is to demonstrate
the degree of equivalence of the measurements results
at the international scale, in particular, of the testing
laboratories results against a traceable reference value to
the International System of Units (SI) provided by EC-
JRC-IRMM.

Thus, IMEP 16: Determination of lead in wine was
carried out in the period 2000-2001; its objective was
to determine the mass concentration and the isotopic
composition of lead in wine. The number of participants
from 38 countries was 161 laboratories (9% of them from
Romania). There were followed other inter-comparisons
on wine samples for Pb determination but also for Fe,
Cu and Cd determination in the frame of CCQM-K30
comparison during the period 2006-2007 and in the
CCQM K30.1 during the period 2011-2012. INM by
its Reference Materials Department participated in
different stages using various techniques at the beginning
the molecular absorption spectrometry, than atomic
absorption spectrometry and later the inductively coupled
plasma mass spectrometry.

IMEP 12: Determination of trace elements in
water was carried out during the period 2001-2002 and
its purpose was the determination of trace elements
concentration (Cd, Cr, Cu, Fe, Mg, Mn, Ni, Pb, etc.) in
water at the level required by the European Directive
EC 98/83/EC for drinking water. The total number of
participants from 48 countries was 383 laboratories
(11% from Romania). IMEP 12 comparison was a
supplementary inter-comparison of EUROMET project
528; other comparisons followed up in the field of trace
elements measurements in water, the Reference Materials
Department took part in several comparisons, some of
them finalised with CMCs declaration, as presented
below.

In the field of gases measurements, the INM's
Gases Concentration Department participated in the
EURAMET project which has the aim to evaluate and to
demonstrate the degree of equivalence of the ethyl-meters
and/or ethyl-tests calibration services. The purpose of
AFRISMET QM.27 comparison was to demonstrate
the measurement capabilities of the ethylic alcohol
concentration measurements in aqueous solutions in the
measurement range of (0...2) mg.L™.

Inthe field of specific ionizing radiations measurements
INM has already designate, the National Institute of Research
and Development for Physical Nuclear Engineering “Horia
Hulubei” (IFIN-HH). As a consequence, the international
comparisons for the measurement and calibration capabilities
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2.2 Intercompariri in domeniul marimilor fizico-
chimice care s-au finalizat cu declarare de capabilitati
de masurare si etalonare

Asa cum s-a mentionat mai sus Colectivul Mdrimi
Fizico-Chimice a continuat compardrile internationale
in domeniul viscozitatii pentru declarare de CMC-uri
in KCDB-BIPM 1in cadrul sectiunii Masd si mdrimi
derivate, dupa cum urmeaza:

Compararea cheie CCM.V-K1 a fost coordonata de
PTB-Germania si s-a desfasurat in anul 2002. Proiectul
a avut ca scop demonstrarea echivalentei serviciilor de
etalonare uzuale efectuate de diferite institute nationale
de metrologie. La aceastd comparare au participat 11
laboratoare nationale care au avut capabilitatea tehnica de
a contribui la atribuirea valorii de referintd pe baza scalei
de viscozitate independenta si alte 7 laboratoare nationale
care nu au contribuit la calcularea valorii de referinta.
INM, prin Colectivul Marimi Fizico-Chimice a participat
la aceasta intercomparare cu viscozimetre Cannon-Master
cu capilare etalon de referinta cu lungimea de 400 mm.
Rezultatele obtinute in cadrul intercompararii CCM.V-K1
s-au concretizat prin recunoasterea CMC-urilor ce sunt
prezentate in Tabelul 1.

declaration in this field are carried out in Romania by IFIN-
HH-Bucharest.

2.2 The comparisons in the field of physical-
chemical quantities finalised with measurement and
calibration capabilities declaration

In order of CMCs declaration in the KCDB-BIPM
within the Mass and related quantities the INM’'s
Physical-Chemical Department has continued its
activities within the viscosity comparisons, as follows:

The Key Comparison CCM.V-K1 was coordinated
by PTB-Germany and was carried out during 2002.
The aim of this project was to demonstrate the degree
of equivalence of the calibration services commonly
performed by various national metrology institutes. 11
national laboratories were participated in this comparison,
they have the technical capabilities to assign the reference
values based on the independent viscosity scale; other 7
national laboratories have not contributed to assign the
reference values. INM participated in this inter-comparison
with Cannon-Master viscosimeters with the capillaries
reference standard with the length of 400 mm. The results
obtained in the CCM.V-K1 comparison finalised with the
CMC:s declaration are presented in Table 1.

Tabel 1 Capabilitatile de etalonare si masurare in domeniul viscozitatii cinematice
Table 1 Calibration and measurement capabilities in the kinematic viscosity field

Tip determinari/ Interval de masurare/ Incertitudinea relativa Temperatura/
Type of Measurement Measurement range extinsi/Relative Expanded | Temperanwe, ‘C
Uncertainty, % %
Viscozitate cinematica lichide/ (5...30) mm°/s 0,30 20...40
Kinematic viscosity of liquids
Viscozitate cinematica lichide/ (500...1500) mm-/s 0,40 20...40
Kinematic viscosity of liquids
Viscozitate cinematica lichide/ (20000...70000) mm7/s 0,6 20...40
Kinematic viscosity of liquids
Constanta capilar/ (0,03...0,1) mm’/s’ 0,20 20
Constant capillaries
Constanti capilar/ (0,1...3) mm’/s” 0,25 20
Constant capillaries
Constanta capilar/ (30...100) mm’/s’ 0,50 20
Constant capillaries
Viscozitate cinematica lichide/ (1,5...5) mm’/s 0,30 20...40
Kinematic viscosity of liquids

In domeniul marimilor chimice, respectiv
a masurdrii concentratiei masice si/sau molare
Colectivul Materiale de Referintid a participat
la urmatoarele comparari internationale care
au condus la declararea de CMC-uri in cadrul
sectiunii Cantitate de Substanta:

CCOM-P46: Preparare de solutii elementale-
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In the field of chemical quantities, mass and/or
molar concentration measurements respectively, the
Reference Materials Department has participated in
the following international comparisons finalised with
the CMCs declaration in the Amount of Substance
section:

CCQM-P46: Preparation of elemental solutions,

METROLOGIE  2-3/2014



ASPECTE PRIVIND DEZVOLTAREA CAPABILITATII TEHNICE A LABORATORULUI DE MARIMI FIZICO-CHIMICE DIN

INSTITUTUL NATIONAL DE METROLOGIE

acest studiupilots-adesfaguratinanul 2003 sia fost
coordonat de NIST-SUA; scopul intercompararii
a fost evaluarea capabilitatii institutelor de
metrologie participante de a prepara, in conditii
controlate, solutii primare elementale de Cu, Mg
si Rh 1in intervalul de concentratie (1...10) mg/g;

CCOM Ké64: Aliaje de cupru, intercomparare
ce s-a desfasurat in perioada 2007-2008, avand ca
laborator pilot BAM-Germania. Scopul proiectului
a fost determinarea compozitiei chimice,
exprimata ca fractie masica, a aliajelor de cupru.
Printre elementele chimice investigate au fost Cu,
Pb, Ni, Fe pentru care INM a confirmat capabilitati
de masurare, dar in cadrul acestui exercitiu au fost
investigate si alte elemente chimice continute in
aliaje de cupru.

EURAMET 924: Determinarea de Hg, Cd, Ni
si Pb in apa naturald la nivelul de concentratie
impus de Directiva Cadru Apia (WFD). Aceasta
intercomparare, ce s-a desfasurat in perioada 2009-
2010, a fost dedicata, in special, laboratoarelor
care efectueazd masurarea concentratiei de Hg,
Cd, Ni si Pb din apa naturala la nivelul cerintelor
Directivei Cadru Apa (WFD)  2000/60/EC.
La acestd comparare au participat si institute
nationale de metrologie, printre care si INM prin
Colectivul Materiale de Referintd, compararea
fiind coordonata de PTB, BAM, IWW-Germania
si LNE-Franta. Numarul total de participanti a
fost 127 laboratoare din 18 tari.

SIM.QM-S2: Determinarea de urme de
elemente din apa potabild, comparare ce a fost
planificata a se desfasura in anul 2008, dar, pentru
a facilita declararea de CMC-uri organizatiilor
interesate, compararca a fost extinsa ca si
comparare suplimentard pentru perioada 2010-
2011. Coordonator al acestui exercitiu a fost
NRC-Canada, numarul de participanti a fost 11
organizatii, iar elementele chimice supuse analizei
au fost Ni, Cd, Pb si Ca la nivelul concentratiilor
cerute de Directiva de Apa Potabila 98/83/EC.

CCOM K87: Solutii de etalonare mono-
element, intercomparare cheie ce s-a desfagurat
in perioada 2010-2011 si a urmat compardrii
CCQM-KS8: Solutii de etalonare mono-element
pentru Al, Cu, Fe, Mg, comparare coordonata de
EMPA-Elvetia si LNE-Franta in perioada 1999-
2000.

Scopul intecompararii CCQM K87 a fost
de a demonstra capabilitatea organizatiilor de
metrologie in prepararea solutiilor primare de Cr,
Co si Pb, solutii ce constituie o veriga importanta
in asigurarea trasabilitatii rezultatelor masurarilor
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the pilot study carried out during 2003 was coordinated
by NIST-SUA; the purpose of this inter-comparison
was to evaluate the capabilities of the participating
institutes of metrology in the preparation of the
primary elemental solutions of Cu, Mg and Rh in the
concentration range of (1...10) mg/g, under controlled
conditions;

CCOM K64: Copper alloys, the inter-comparison
carried out during the period 2007-2008, having as pilot
laboratory BAM-Germany. The purpose of this project
was to investigate the chemical composition of copper
alloys, expressed as mass fraction. Some chemical
elements under investigations were Cu, Pb, Ni, Fe,
the chemical elements for which INM has confirmed
its measurement capabilities, but many other chemical
elements were also under the project activities.

EURAMET 924: Determination of Hg, Cd, Ni
and Pb in natural water at the concentration level
requested by the Water Framework Directive (WFD).
This inter-comparison was carried out during the
period 2009-2010 and it was dedicated, in particular,
to laboratories that perform Hg, Cd, Ni and Pb
concentration measurements at the concentration level
requested by the Water Framework Directive (WFD)
2000/60/EC. The national institutes of metrology have
participated as well, among them INM's Reference
Materials Department; the comparison was coordinated
by PTB, BAM, IWW-Germany and LNE France. The
total number of participants was 127 laboratories from
18 countries.

SIM.QM-S2: Trace elements in drinking water,
the comparison planned for2008; the running period was
changed for the period 2010-2011 and the comparison
was considered as supplementary comparison to give
the opportunity of CMCs declaration to the interested
organisations. The coordinator of this exercise was
NRC (National Research Council) Canada, the number
of participants was 11 organizations, the chemical
elements under investigation were Ni, Cd, Pb and Ca
and the measurement range was at the concentration
level requested by the Drinking Water Directive 98/83/
EC.

CCOM K87: Mono-elemental calibration
solutions, the key inter-comparison carried out
during the period 2010-2011; it was organised
after the CCQM-K8: Mono-elemental calibration
solutions of Al, Cu, Fe, Mg coordinated by EMPA
Switzerland and LNE —France, during the 1999-
2000 period.

The objective of the CCQM K87 comparison was to
demonstrate the capability of metrology organisations
involved in the project for the preparation of primary
standard solutions containing Cr, Co and Pb, the
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chimice.

Rezultatele participarii INM prin Colectivul
Materiale de Referinta la aceste intercomparari
s-au concretizat in declararea de CMC-uri in
domeniul Cantitatii de Substanta [1], [5] si anume:

- rezultatele obtinute in cadrul
intercompararii CCQM K64 s-au concretizat
prin recunoasterea de CMC-uri pentru masurarea
fractiei masice de Cu, Pb, Ni, Fe in aliaje de cupru;

- rezultatele intercompardrilor EURAMET
924 si SIM.QM-S2 au stat la baza declararii de
CMC-uri pentru masurarea concentatiei masice
de Ni in apa naturala si Pb si Cd in apa potabila;

- rezultatele intercompararilor CCQM-P46
si CCQM K87 au constituit baza declararii CMC-
urilor de solutii mono-element de Cu, Co, Cd, Cr,
Pb, Ni si Fe.

In Tabelul 2 sunt prezentate capabilitatile
de etalonare si masurare ale INM in domeniul
Cantitatii de Substanta, cu intervalul de masurare
si incertitudinea de masurare asociata.

solutions as important links into the traceability chain
of chemical measurement results.

The INM’'s Reference Materials Department
participation in the above mentioned comparisons were
finalised with the CMCs declaration in the Amount of
Substance section [1], [5] as follows:

- the CCQM K64 comparison results were
finalised with CMCs recognitions for mass fraction
measurements of Cu, Pb, Ni, Fe in copper alloys;

- the EURAMET 924 and SIM.QM-S2 results
were the basis for CMCs declarations of Ni mass
concentration measurements in natural water and
for Pb and Cd mass concentration measurements in
drinking water;

- the CCQM-P46 si CCQM K87 results were
finalised with CMCs declarations of Cu, Co, Cd, Cr,
Pb, Ni and Fe mono-elemental solutions.

In Table 2 there are presented the INM s calibration
and measurement capabilities with the measurement
range and the associated measurement uncertainty in
the field of Amount of Substance.

Tabel 2 Capabilitatile de etalonare §i méasurare in domeniul Cantitatii de Substanta
Table 2 Calibration and measurement capabilities for the Amount of Substance

Tip determinari/Type of measurement Interval de masurare/ Incertitudinea extinsa relativa/
Measurement range Relative expanded uncertainty, % |
Solutii mono-element de cupru/ (0,97...1,03) g/kg 2
Mono-elemental solution of Cu
Solutii mono-element de cobalt/ (0,95...1,05) g/kg 1,9
Mono-elemental solution of Co
Solutii mono-element de cadmiu/ (0,95...1,05) g/kg 1,9
Mono-elemental solution of Cd
Solutii mono-element de crom/ (0,95...1,05) g/kg 1,7
Mono-elemental solution of Cr
Solutii mono-element de plumb/ (0,95...1,05) g/kg 1,5
Mono-elemental solution of Pb
Solutii mono-element de fier/ (0,95...1,05) g/kg 1,7
Mono-elemental solution of Fe
Solutii mono-element de nichel/ (0,95...1,05) g/kg 1,9
Mono-elemental solution of Ni
Apa potabila-determinare plumb/ (7...30) ng/ke 12...10
Drinking water- Pb_determination
Apa potabila-determinare cadmiu/ (0,2..4)5) ng/kg 10
Drinking water- Cd determination
Apa naturala-determinare nichel/ (25...40) pg/kg 8
Natural water- Ni determination
Aliaj baza Cu-determinare cupru/ (50...72) % 0,46...1,2
Copper alloys- Cu determination
Aliaj baza Cu-determinare plumb/ (1,0...5) % 0,1...0,5
Copper alloys- Pb determination
Aliaj baza Cu-determinare nichel/ (0,03...0,1) % 0,006
Copper alloys- Ni determination
Aliaj baza Cu-determinare Fe/ (0,05...0,.2) % 0,006
Copper alloys- Fe determination
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Mai multe informatii privind capabilitatile de
masurare si etalonare (CMC) declarate de INM
pentru marimile fizico-chimice se gdsesc pe www.
bipm.org. De asemenea, mai multe detalii privind
capabilitatile tehnice ale INM privind serviciile
de etalonare sau masurare in domeniul marimilor
fizico-chimice se gasesc pe http://www.inm.ro.

2.3 Comparari internationale pentru posibile
propuneri de capabilititi de masurare si etalonare

La ora actuala, in domeniul mdasurdarilor de
densitate a lichidelor, Colectivul Marimi Fizico -
Chimice [6] a participat la mai multe intercomparari
ce vor sta la baza unor posibile propuneri de CMC-
uri, astfel:

- Compararea EURAMETM.D.-S1:
“Compararea etaloanelor lichide de densitate”
lansata in 2012, laboratorul pilot a fost BEV-Austria;

- Compararea  EURAMET  desfasurata
in perioada 2011-2012 privind ,, Etalonarea
densimetrelor din sticla la diferite temperaturi”,
laborator pilot a fost INRIM-Italia;

- Compararea EURAMET.M.D.-K2 in domeniul
densitatii lichidelor, desfasurata in perioada 2007-
2008.

Pe baza rezultatelor acestor comparari, INM va
avea oportunitatea de a face propuneri de CMC-
uri pentru masurarea densitatii lichidelor prin
cantarire hidrostatica, pentru etalonari si masurari cu
densimetrul electronic precum si pentru etalonarea
densimetrelor din sticla la temperaturi de 15°C; 20°C
si 30°C.

In domeniul mésuridrilor de umiditate a solidelor
Colectivul Materiale de Referinta [ 7], [8] a participat,
alaturi de alte 7 organizatii la intercompararea
COOMET Nr. 479/RU/09: ,,Comparare pilot in
domeniul masurarii fractiei masice de umiditate
a semintelorssi produselor cerealiere”- laborator
pilot UNIIM, Rusia. Proiectul s-a desfasurat in anul
2013, rezultatele au fost transmise deja organizatiei
coordonatoare-VNIIM, Rusia. Rezultatele acestei
intercompardri vor sta la baza unor posibile propuneri
de CMC-uri pentru masurarea umiditatii cerealelor.

3. ACTIVITATI DE CERCETARE
DESFASURATE iN DOMENIUL
METROLOGIEI MARIMILOR  FIZICO-
CHIMICE

Asa cum s-a precizat deja, capabilitatile tehnice ale
laboratorului sustinute de compararile internationale
prezentate mai sus, au la bazd rezultatele unei
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More information regarding the INM’s calibration
and measurement capabilities in the field of physical-
chemical quantities can be find on www.bipm.org.
Also, more details regarding the INM’s technical
capabilities regarding the calibration and measurement
services in the field of physical-chemical quantities can
be find on http://www.inm.ro.

2.3 The international comparisons for possible
proposals of measurement and calibration
capabilities

The Physical-Chemical Department in the field of
liquid density measurements [6] carried out nowadays
some inter-laboratories comparisons that will be the
base for possible CMCs proposals, as follows:

- EURAMETM.D.-S1: “The comparison of liquid
density standards” has started in 2012 and it was
coordinated by the pilot laboratory BEV-Austria;

- EURAMET comparison carried out during
the period 2011-2012 concerning ,, The calibration of
glass densimeters at different temperatures”, the pilot
laboratory — INRIM, Italy;

- EURAMETM.D.-K2 in the field of liquid
density, carried out during the period 2007-2008.

There is the INM’s opportunity to propose some
possible CMCs for the liquids density measurements
by hydrostatic weighing, for the calibration and density
measurement with the electronic densimeter as well as
the calibration of glass densimetres at the temperatures
of 15°C; 20°C and 30°C.

In the field of solids moisture determinations,
the Reference Materials Department [7], [8] had
participated, along other 7 organisations in the
COOMET Nr. 479/RU/0Y: ,,The pilot comparison in
the field of moisture mass fraction measurements in
cereal grain and cereal products - the pilot laboratory
UNIIM-Russia. The project was carried out during
2013, the results are already communicated to the
coordinator institution-VNIIM, Russia. The results
of this comparison will be used for possible CMCs
proposals for moisture cereals determinations.

3. THE RESEARCH ACTIVITIES CARRIED
OUT IN THE FIELD OF PHYSICAL-CHEMICAL
QUANTITIES METROLOGY

As already mentioned above, the laboratory’s
technical capabilities supported by the international
comparisons presented above, are based on the
consistent research activities carried out over many years
of activity of the Physical-Chemical Laboratory. Since
2003 the laboratory performs annually applied research
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sustinute i variate activitati de cercetare desfasurata
de Laboratorul Méarimi Fizico-Chimice de-a lungul
anilor.

Astfel, laboratorul efectueaza anual, incepand
din anul 2003, studii de cercetare aplicativd in
cadrul programului Biroului Roméan de Metrologie
Legald (BRML) denumit: ”Lucrdri de intretinere
etaloane nationale, primare §i de referinti ale
Romdniei”. Studiile sunt referitoare, in special, la
dezvoltarea, mentinerea si perfectionarea etaloanelor
si materialelor de referintd din domeniul marimilor
fizico-chimice. Aceste lucrari, de o deosebita
importanta pentru dezvoltarea capabilitatii tehnice
a laboratorului, desi nu vor fi prezentate in acest
articol fiind foarte numeroase si variate, au contribuit
si contribuie Tn mod esential la dezvoltarea bazei de
etaloane si Materiale de Referintd utilizate pentru
transmiterea unitatilor de masura din domeniu.

In afara acestor lucriri laboratorul a fost implicat
de-a lungul anilor in mai multe proiecte de cercetare
finantate prin Programe Nationale de Cercetare-
Dezvoltare-Inovare (PNCDI) dar si in proiecte
comune de cercetare (JRP) in cadrul Programului
European de Cercetare in Metrologie (EMRP). Fara
a face o prezentare exhaustiva a acestora, in cele ce
urmeaza sunt descrise pe scurt cele mai relevante
activitdti de cercetare desfasurate de-a lungul anilor.

Astfel, inca din perioada anilor 1992-1994,
Colectivul Materiale de Referinta a derulat Contractul
de Cercetare cu Ministerul Sandtatii nr. 327/92,
program in cadrul cdruia s-au desfagurat activitati
de asigurare metrologica a aparaturii spectrometrice
utilizate 1n sanatatea publicd. Rezultatele acestui
contract au stat la baza identificarii etaloanelor
de concentratie si a metodelor spectrometrice de
caracterizare metrologicd a mijloacelor de masurare
a acestei marimi. Cu aceasta ocazie s-au pus bazele
producerii i caracterizarii primelor materiale de
referinta biochimice similare serului uman normal
si patologic. Aceste etaloane au fost imbunatatite
de-a lungul anilor pana in prezent, atat din punct de
vedere al compozitiei lor cat si al caracteristicilor
lor metrologice, respectiv, valoarea atribuitd si
incertitudinea de masurare asociatd acesteia.

In cadrul Programului National de Cercetare-
Dezvoltare-Inovare (PNCDI) finantat de Ministerul
Economiei si Cercetarii in perioada anilor 2001-
2005 s-au desfasurat mai multe proiecte 1in
contextul programului INFRAS - Consolidarea
Infrastructurilor Standardizarii si Calitatii in
care INM, prin Laboratorul Marimi Fizico-Chimice -
Colectiv Materiale de Referintd, a obtinut finantare si
a implementat, in calitate de coordonator sau partener,
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studies in the frame of the Romanian Bureau of Legal
Metrology (BRML): ‘Studies for the maintenance
of the national standards, primary and reference
standards of Romania’. These activities are in
particular regarding the development, maintenance and
improvement of the standards and reference materials
in the physical-chemical domain. These studies are of
great importance for the development of the laboratory’s
technical capabilities and they have contributed and
still substantially contribute to the development of
the standards and reference materials used for the
units dissemination in the field, even they will not be
presented in this article because there are too numerous
and various.

Besides these activities, the laboratory has been
involved in several research projects funded by
the  National  Research-Development-Innovation
Programme-PNCDI (i.e. ORIZONT, INFRAS, CALIST,
CEEX etc.) but also in several joint research projects
(JRP) in the frame of the European Metrology Research
Programme (EMRP). Without making an exhaustive
presentation of these projects, in the following, there are
briefly described the most relevant laboratory’s research
activities.

Thus, the Reference Materials Department carried
out since 1992-1994 the research Contract no. 327/92
financed by the Ministry of Health. The contract was
regarding the needed activities for the metrological
assurance of the spectrometric equipments used in
public health. The results of this study were the starting
point for the identification of the concentration standards
as well as of the spectrometric methods used for the
metrological measuring instruments characterization.
On this occasion, the first realization and characterization
of the biochemical reference materials, similar with the
normal and pathological human serum, has started.
These reference materials have been improved over the
years so far, both in terms of their composition and their
metrological characteristics, respectively, the assigned
value and its associated measurement uncertainty.

In the frame of the National Research, Development
and Innovation Programmes (PNCDI) funded by the
Ministry of Economy and Research during the period
2001-2005, several projects were carried-out in the
context of INFRAS Programme-Strengthening the
Standardization and Quality Infirastructure; INM
was involved in this programme via Physical-Chemical
Laboratory-Reference Materials Department, obtaining
funds and implementing many applied research projects,
as coordinator or partner institution, as follows:

- INM as the project coordinator, in the
partnership with the National Centre for Consulting in
Environmental Protection of the University Politehnica
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multe proiecte de cercetare aplicativa, si anume:

- Proiectul care a avut ca scop studiul si
dezvoltarea de metodologii si materiale de referinta
utilizate in protectia mediului (apa, sol) s-a desfasurat
in parteneriat cu Universitatea Politehnicad Bucuresti
(UPB)-Centrul National de Consultantd pentru
Protectia Mediului, INM fiind coordonator de proiect;

- In parteneriat cu Institutul National de
Cercetare-Dezvoltare pentru Ecologie Industriala-
ECOIND-coordonator de proiect, INM a fost
implicat in proiectul ce a avut ca scop identificarea
si elaborarea de metodologii privind asigurarea
masurarilor efectuate intr-un laborator de incercari
acreditat in domeniul poluarii atmosferei;

- Proiectul dedicat identificarii de modalitati de
evaluare a performantelor unui laborator de incercari
a produselor alimentare prin intermediul schemelor
de comparari interlaboratoare s-a desfasurat in
parteneriat, alaturi de alte 8 institutii, coordonator
de proiect fiind Institutul de Cercetari Chimice-
ICECHIM,;

- Si, nu in ultimul rand, proiectul desfasurat
si coordonat de INM 1n perioada 2002-2004 care a
avut ca scop dezvoltarea laboratorului in domeniul
marimilor fizico-chimice in vederea acreditarii lui
ca laborator de etaloniri. in baza acestui proiect s-a
elaborat cea mai mare parte a documentatiei tehnice
si specifice laboratorului in vederea acreditarii
ca laborator de etalonari dar si ca producdtor de
materiale de referinta.

in perioada anilor 2003-2005, Laboratorul Marimi
Fizico-Chimice a obtinut finantare si a implementat
cateva proiecte de cercetare in cadrul Programului
National de Cercetare-Dezvoltare-Inovare -PNCDI
finantat de Ministerul Educatiei, Cercetdrii si
Tineretului, proiecte desfasurate in cadrul CALIST-
Programul Calitate si Standardizare, CEEX-
Programul Cercetare de Excelenta si altele, dupa
cum urmeaza:

- Proiectul desfasurat si coordonat de INM
privind documentarea si elaborarea de studii specifice
domeniului in vederea alinierii etaloanelor de referinta
fizico-chimice dintr-un laborator de etalonare in curs
de acreditare la performantele cerute de UE; aceste
studii s-au concretizat in elaborarea de metode de
etalonare specifice domeniului in vederea alinierii
lor la nivelul de compatibilitate cerut de reglementari
europene armonizate;

- Proiectul coordonat de Institutul National
de Cercetare Dezvoltare pentru Protectia Muncii
(INCDPM) avand INM ca partener alaturi de alte
institutii, a contribuit la dezvoltarea de metode de
referintd pentru determinarea concentratiei de agenti
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Bucharest was involved in the project aiming to study
and develop some methodologies and reference
materials used in environmental protection (water, soil);

- In partnership with the National Research and
Development Institute for Industrial Ecology-ECOIND-
as the project coordinator, INM has been involved
in this project aiming to identify and develop some
methodologies for the metrological assurance of the
atmosphere pollution measurements performed in an
accredited testing laboratory;

- The project dedicated to identify the
methodologies of the performance evaluation of a food
testing laboratory through inter-laboratories comparisons
schemes was developed in partnership with other 8
institutions-ICECHIM Chemical Research Institute-was
the project coordinator;

- Andlastbut not least, the project developed and
managed by INM during 2002-2004 which was about
the physical-chemical laboratory development with the
purpose of its accreditation as calibration laboratory.
Under this project, the majority of the technical and
specific physical-chemical quality documents were
elaborated; the project purpose was to get laboratory’s
accreditation both as calibration laboratory as well as
reference materials authorised producer.

During the period 2003-2005, the Physical-Chemical
Laboratory obtained funding and implemented
several research projects in the frame of the National
Programme for Research, Development and Innovation
Programmes—PNCDI funded by the Ministry of
Education, Research and Youth; the projects carried
out in the frame of ORIZONT, CALIST-Quality and
Standardization Programme, Excellence Research
Programme- CEEX and others types of projects, as
follows:

- The project developed and managed by INM
concerning the documentation and the elaboration of
the specific field studies to align the physical-chemical
reference standards of the under-accreditation calibration
laboratory to the EU performances; the results obtained
are regarding the development of the field’specific
calibration methods in order to align them to the required
compatibility with the harmonized European regulations;

- Theproject coordinated by the National Institute

for Safety Research and Development (INCDPM)
with INM partner among other partner institutions has
contributed to the development of the reference methods
for chemical agents concentration measurements in
work environment;

- The project aiming with the certification of
reference materials used in the field of environmental
pollution (water, air, soil) was coordinated by the
National Research and Development Institute for
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chimici in mediul de munca;

- Proiectul care a avut ca scop certificarea de
materiale de referinta utilizabile in domeniul poluarii
mediului (apa, aer, sol) coordonat de Institutul
National de Cercetare-Dezvoltare pentru Ecologie
Industriala-ECOIND a contribuit la elaborarea de
metodologii de certificare a materialelor de referinta
si producere de materiale de referinta de poluanti.

Apoi, in cadrul apelului PNCDI 2007:
Parteneriate in domenii prioritare, in parteneriat
cu UPB si ICECHIM-coordonator de proiect, INM
a implementat proiectul privind stabilirea celor mai
bune practici de evaluare a metodologiilor cu inaltd
exactitate si sensibilitate de determinare a reziduurilor
si contaminantilor in produse alimentare [9]. Proiectul
a contribuit atat la dotarea Colectivului Materiale
de Referinta cu echipamente dintre cele mai moderne
cat si la promovarea de cercetari folosind tehnici si
metodologii consistente cu practicile europene.

Si, nu in ultimul rand, in perioada 2010-2011,
INM prin Colectivul Materiale de Referinta a obtinut
finantare din fonduri europene nerambursabile in
cadrul ,,Programului Operational Sectorial ,,Cresterea
la implementarea proiectului ce a avut ca scop
dezvolarea infrastructurii de cercetare-dezvoltare in
domeniul metrologiei stiintifice prin Tmbunatatirea
performantelor administrative si de management a
activitatii de CD&I din BRML-INM [10]. In cadrul
proiectului s-a documentat si elaborat strategia de
cercetare in domeniul metrologiei stiintifice, s-a
creat o structurd administrativd i de management a
activitatii de cercetare din BRML-INM, si anume,
Centrul de Excelentd in Metrologie (BRML-CEM)
si s-a dezvoltat un sistem electronic de management,
comunicare si administrare a activitatii de cercetare
din domeniul metrologiei.

In afara acestor lucriri desfasurate de-a lungul
anilor in cadrul programelor nationale de cercetare,
Laboratorul Marimi Fizico-Chimice prin Colectivul
Materiale de Referinta a fost [11] si este implicat in
Programul European de Cercetare in Metrologie-
EMRP in cadrul proiectelor comune de cercetare
(JRP) dupa cum urmeaza:

JRP-ENV 08: Masurari trasabile pentru
monitorizare de poluanti critici in acord cu Directiva
Cadru Apa (WFD-2000/60/EC) proiect ce se
implementeaza 1n perioada 2011-2014. Coordonator
al proiectului este BAM-Germania si in proiect sunt
implicate alte 9 organizatii. Proiectul are ca obiectiv
general fundamentarea bazei stiintifice si tehnice
pentru obtinerea de valori de concentratie trasabile si
comparabile lamasurarea celor mai importanti poluanti
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Industrial Ecology-ECOIND; the project contributed
to the methodologies development for the reference
materials certification as well as for the realization of
some pollutants reference materials.

INM in partnership with [CECHIM and University
Politehnica Bucharest during the 2007 programme
call PNCDI-Partnerships in the Priority Areas have
implemented the project regarding the best evaluation
methodologies with high accuracy and high sensitivity
for the determination of residues and contaminants
in food products [9]. This project contributed to the
acquisition of the modern equipments within the INM’s
Reference Materials Department and to the promoting
the research techniques and consistent methodologies
within the European practice.

And last but not least, the INM’s Reference
Materials Department obtained financing from the
European funds during 2010-2011 in the frame of
“Operational ~ Sectoral  Programme-Increasing
the Economic Competitiveness 2007-2013” and
contributed to the project implementation. The project
aim was to develop the national scientific metrology
research infrastructure by improving the BRML-
INM administrative and management CD&I activities
performances [10]. The project results are regarding
the research strategy documentation and elaboration in
the scientific metrology field, the development of an
administrative and management structure concerning
the research activities within BRML-INM called
Centre of Excellence in Metrology (BRML-CEM) as
well as the development of an electronic system for the
management, communication and administration of the
research activities within BRML-INM.

Besides the works presented above carried over the
years in the frame of the national research programmes,
the Physical-Chemical Laboratory via the Reference
Materials Department was involved [11] and is still
involved in some joint research projects (JRP) in the
frame of the European Metrology Research Programme
- EMRP, as follows:

JRP-ENV 08: Traceable measurements for
monitoring the water critical pollutants in accordance
with the Water Framework Directive (WFD-2000/60/
EC), the project that is implemented during 2011-2014
period. The project coordinator is BAM-Germany;
other 9 organizations are also involved in this project.
The project’s overall objective is to document the
scientific and technical issues in order to obtain
traceable and comparable concentration results for
the most important organic pollutants in water in
accordance with the European directives in this field.
The project’s activities are carried out in several work
packages concerning the development and validation
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organici din apa in acord cu prevederile directivelor
europene din domeniu. Activitatile proiectului se
desfasoara in mai multe pachete de lucru si se refera,
in special, la dezvoltarea si validarea de proceduri de
masurare a concentratiei de substante organice in apa
la nivelul de concentratie impus de Directiva Cadru
Apa (WFD), si anume: TBT (Tributyltin), PBDE
(Polybrominated Diphenyl Ethers), PAH (Polycyclic
Aromatic Hydrocarbons). INM este implicat, in
special, in activitatile pachetelor de lucru referitoare
la masurarea concentratiei de PAH-uri din apa.

JRP-SIB 09: Etaloane primare pentru elemente
provocatoare” proiect ce se desfigoara in perioada
2012-2015. Obiectivul proiectului este de a contribui
la asigurarea comparabilitatii rezultatelor masurarilor
chimice prin intermediul materialelor primare de Zn,
Al, Mg, Mo si Rh, materiale a caror puritate si/sau
compozitie chimica va fi atribuita cu exactitate ridicata
in cadrul acestui proiect. Coordonator al proiectului este
BAM-Germania, parteneri in proiect sunt 9 organizatii
iar activitatile proiectului se desfasoara in mai multor
pachete de lucru ce se refera la determinarea de
impuritati in materiale metalice primare, caracterizare
elementala si izotopicd a materialelor primare, realizare
si caracterizare de solutii standard in vederea utilizarii
lor la diseminarea unitatii de masura in domeniul
masurarii concentratiei masice.

JRP-SIB 64: Metrologia umidititii in materiale
solide proiect ce se desfasoara in perioada 2013-2016,
coordonator de proiect este NPL-Marea Britanie si are
in consortiu 9 parteneri. Scopul proiectului este de a
dezvolta si valida metode primare de masurare - metode
gravimetrice §i titrimetrice - pentru determinarea
umiditatii unor produse alimentare, farmaceutice, lemn,
hartie, etc. De asemenea, se vor caracteriza instalatii
etalon si materiale de referinta in vederea utilizarii lor
la asigurarea trasabilitatii rezultatelor masurarilor de
umiditate in materiale solide.

Asa cum se poate constata din cele prezentate mai
sus, Laboratorul Marimi Fizico-Chimice a dobandit
de-a lungul anilor capabilitati tehnice dintre cele mai
variate, capabilitdti ce sunt intr-o continua dinamica
datoratd nevoii de satisfacere a cerintelor liberei
circulatii a serviciilor si produselor ce implica si
masurari de marimi fizico-chimice.

4. MATERIALE DE REFERINTA
CERTIFICATE iN DOMENIUL MARIMILOR
FIZICO-CHIMICE

Materialele de Referintd Certificate (MRC-uri)
sunt etaloane ce materializeazd marimi fizico-chimice
specifice si sunt folosite in activitatile curente ale
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of the measurement procedures, in particular, for the
concentration measurements of organic substances
in water at concentration levels required by the Water
Framework Directive (WFD). The corresponding
organic substances are: TBT (Tributyltin), PBDE
(“Polybrominated Diphenyl Ethers”), PAHs (Polycyclic
Aromatic Hydrocarbons). INM was mainly involved
in the work packages activities of PAHs concentration
measurements in water.

JRP-SIB 09: Primary standards for challenging
elements”, the project that will be implemented
during  2012-2015 period. The project’s objective
is to contribute to the comparability assurance of
the chemical measurement results through primary
materials Zn, Al, Mg, Mo and Rh. The purity of these
materials and/or their chemical composition will be
assigned with high measurement accuracy. Coordinator
of the project is BAM-Germany, there are 9 project’s
partners organizations; the project activities are carried
out in several work packages which are concerning the
impurities determination in metallic primary materials,
the elemental and isotopic characterization of these
primary materials, the production and characterization
of standard solutions to be worldwide available for mass
concentrations unit dissemination.

JRP-SIB 64: Metrology for Moisture in Materials,
the project that will run from 2013 to 2016. The project
coordinator is NPL-UK and there are 9 partners. The
project aim is to develop and validate some primary
measurement methods as gravimetry and titrimetry
methods for the moisture determining in some food
products, pharmaceuticals, wood, paper, etc. The
standard equipments as well as some reference materials
will be characterized in such a way to ensure the
traceability of moisture measurements results in some
solid materials.

As a conclusion, the INM’s Physical-Chemical
Laboratory succeeded to achieve the various technical
capabilities as can be seen from the above presented
activities based of many projects results; the technical
capabilities already reached are in a dynamic evolution
due to the need of the free movement of services and
products  satisfaction requirements, where physical-
chemical measurements are needed.

4. THE CERTIFIED REFERENCE
MATERIALS FOR THE PHYSICAL-CHEMICAL
QUANTITIES

The Certified Reference Materials (CRMs) are the
standards that materialize the specific physical-chemical
quantities and they are used in the on-going laboratory’s
activities for the measurement units dissemination in
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laboratorului pentru transmiterea unitatilor de masura in
domeniu. Preocupdrile laboratorului in aceasta directie
au fost si sunt in continuare foarte laborioase cu toate
ca nu vor fi descrise in acest articol. In Tabelul 3 sunt
prezentate cele mai reprezentative tipuri de Materiale
de Referintda Certificate (MRC) produse de INM
impreuna cu caracteristicile lor metrologice, respectiv,
intervalul de masurare si incertitudinea de masurare
asociatd. Cateva din rezultatele obtinute de laborator
pentru producerea si caracterizarea de materiale de
referinta au fost publicate de-a lungul anilor in mai
multe lucrari [12], [13], [14], [15], [16] si nu numai.

the field. The laboratory’s activities carried out for the
production and characterisation of reference materials,
although they are not described in this paper, they have
been and are still very important and laborious. In Table
3 there are presented the most representative types of
Certified Reference Materials CRMs produced by INM’s
laboratory with their metrological characteristics, the
measurement range and the associated measurement
uncertainty, respectively. Some of the laboratory’s results
from the production and characterization of the reference
materials have been published over the years in several
papers [12], [13], [14], [15], [16] and many others.

Tabel 3 Tipuri de Materiale de Referinta Certificate produse de INM
Table 3: Types of Certified Reference Materials issued by NIM

Tipul de MRC/CRM type

Intervalul de masurare/
Measurement range

Incertitudinea de masurare/
;MGGS!.H"G.'??GH.’ H.‘TC‘BI’.’G."}?U-‘

Mg, glucoza, uree, creatinina/ Biochemical
reference materials containing Ca, Mg, glucose,
urea, creatinine (in amount concentration)

patologic/ Similar to the
normal and pathologic

(k=2)
Solutii etalon de conductivitate electrochimicd/ (40...5000) uS/em 1 % (rel)
Working standard solutions for electrolytic
conductivity
Solutii etalon de pH/pH working standard 4,000; 6,880; 9,220 0,016
Solutions, (t=20°C)
Solutii spectrometrice monoelement/ (0,500 ...1,000) g/L 1.5 % (rel)
Spectrometric monoelemental solutions, (Cu,
Pb, Zn, Cd etc.)
Materiale de referinta biochimice contindnd Ca, |Similar cu serul normal si (1...10)%

sera range

Amestecuri etalon de gaze (CO, CO,, H,, O,) in
acr sau in Ny, Working standards for gas mixtures
(CO, COs, H,, O5) in air or in N,

(88.10° ... 9.107) ppm

(2.10°...0,1.107) ppm

Ponderea si importanta activitatii laboratorului in
producerea si certificarea de materiale de referinta
este mult mai mare decat ceea ce s-a descris mai sus.
Cu toate acestea, precizam aici cel putin faptul ca
Materialele de Referinta Certificate produse de INM
au trasabilitate asigurata launitatile de masura SI, prin
propriile CMC-uri declarate in BIPM-KCDB si prin
racordare la valorile etaloanelor si/sau materialelor
furnizate de alte institute nationale de metrologie
care au declarate CMC-uri 1n baza de date a BIPM-
KCDB  precum  PTB-Physikalisch-Technische
Bundesanstalt, NIST-National Institute of Standards
and Technology, NMI-Nederlands Meetinstituut-
Institute for Metrology and Technology, IRMM-
Institute for Reference Materials and Measurements
si altele institute de metrologie europene.

5.CONCLUzII
Laboratorul Marimi Fizico-Chimice din INM a
participat la mai multe compardri internationale in

domeniul masurarii viscozitatii cinematice, a concentratiei
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The importance and the related laboratory’s
activities for the production and certification of the
reference materials are much various than is described
above. However, it is important to mention here at
least the fact that the Certified Reference Materials
produced by NIM are traceable to the SI units, via
its own INM’s declared CMCs that are already in to
the BIPM-KCDB, but also via the standards and/or
the materials that INM obtained from other national
institutes of metrology that already have recognized
CMCs in the BIPM-KCDB, institutes such as:
PTB-Physikalisch-Technische Bundesanstalt, NIST-
National Institute of Standards and Technology, NMI-
Nederlands Meetinstituut-Institute for Metrology and
Technology, IRMM-Institute for Reference Materials
and Measurements and other European metrology
institutes.

5. CONCLUSIONS

The INM’s Physical-Chemical Laboratory has
participated in many international comparisons in
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masice si/sau molare a materialelor lichide si solide, a
densitatii lichidelor si a umiditatii in materiale solide.
Pand la acest moment, multe dintre aceste comparari
internationale s-au finalizat cu recunosterea capabilitatilor
de etalonare si masurare a INM in domeniul viscozitatii
cinematice (7 CMC-uri) si In domeniul concentratiei
masice si/sau molare (14 CMC-uri).

La baza dezvoltarii capabilitatii tehnice a laboratorului
si a declararii capabilitatilor de masurare si etalonare
in domeniu a stat o sustinutid activitate de cercetare
desfasurata de-a lungul anilor, atat in cadrul programului
Biroului Roman de Metrologie Legalda (BRML) denumit:
Lucrari de intretinere a etaloanelor nationale, primare si
de referinta ale Romaniei”, cat si in cadrul Programelor
Nationale de Cercetare-Dezvoltare-Inovare (PNCDI)
desfasurate de laborator inca din anul 2000 si pana
in prezent. De asemenea, participarea laboratorului
in proiecte comune de cercetare In cadrul Programul
European de Cercetare in Metrologie -EMRP va conduce
la dezvoltarea de noi capabilitati tehnice de masurare si
etalonare In domeniul specific metrologiei marimilor
fizico-chimice.

Marialele de Referintd Certificate produse si
certificate de Laboratorul Marimi Fizico-Chimice sunt
folosite la transmiterea unitétilor de masurd in domeniu
si au trasabilitate asiguratd la unitdtile de masura SI,
prin propriile CMC-uri declarate in BIPM-KCDB cit si
prin racordare la valorile etaloanelor si/sau materialelor
furnizate de alte institute internationale de metrologie care
au declarate CMC-uri 1n baza de date a BIPM-KCDB.
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the kinematic viscosity field, the mass and/or molar
concentration measurements for liquid and solid materials,
the density of liquids as well as the moisture in solid
materials. Many of these international comparisons were
finalised with the calibration and measurement capabilities
recognition of the INM’s capabilities for kinematic
viscosity measurements (7 CMC’s) and for mass and/or
molar concentration measurements (14 CMCs);

The technical recognized measurement and calibration
capabilities (CMCs) presented above are based on the
results of the great applied research activities carried out by
the laboratory’s staff’ over many years of activities, starting
from 2000 to present, both within the frame of Romanian
Bureau of Legal Metrology (BRML) programme,
respectively: ‘“The studies for the maintenance of the
national, primary and reference standards of Romania’
but also within the frame of the National Research-
Development-Innovation Programmes (PNCDI). It is
also important to mention, the laboratory’s participation
in the joint research projects in the frame of the European
Metrology Research Programme (EMRP), the activities
that will lead to the new technical capabilities development
in the specific physical-chemical metrology.

The Certified Reference Materials produced and certified
by the INM’s Physical-Chemical Laboratory are used for the
measurement units dissemination in this field and they are
traceable to S units provided by INM’s own declared CMCs
into BIPM-KCDB but also via the standards and/or materials
purchased from other national institutes of metrology that
have recognized CMCs in the BIPM-KCDB.
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