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DEVELOPMENT OF SCIENTIFIC AND TECHNICAL CAPABILITIES 
OF THE BULGARIAN INSTITUTE OF METROLOGY  

IN THE FIELD OF CHEMICAL ANALYSIS
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Abstract: The project 16RPT01 ChemMet-Cap “Development of scientific and technical capabilities in the field 
of chemical analysis” funded by the EMPIR programme part of Horizon 2020 of the EU is presented in this article. 
The project aims to improve the research capabilities of the partners (National Metrology Institutes and Designated 
Institutes) in the field of metrology in chemistry. BIM, as a part of the consortium, will implement the isotope 
dilution mass spectrometry (IDMS) and secondary standard for pH measurement in its work in order to improve its 
measurement capabilities and services for the field laboratories.
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1. Introduction
The Bulgarian Institute of Metrology (BIM) is a 

state independent body to the Ministry of Economy. 
Its main activities are: development, maintenance 
and improvement of the Bulgarian national meas-
urement standards; building and development of 
the national system of certified reference materials; 
ensuring traceability of measurements in the coun-
try by calibration; performance of metrological 
control of measuring instruments. 

To improve its capabilities in chemical meas-
urements, BIM became a partner in the project 
16RPT01 ChemMet-Cap “Development of sci-
entific and technical capabilities in the field of 
chemical analysis”. The project is funded by the 
European Metrology Programme for Innovation 
and Research (EMPIR), part of the Horizon 2020 
European Union Funding for Research and Inno-
vation. The consortium of the project includes the 
national metrology institutes of France (LNE) as 
a coordinator, Bulgaria (BIM), Romania (BRML), 
Turkey (TUBITAK) and representatives of Greece 
(IAPR) and Tunisia (INRAP). The duration of 
ChemMet-Cap is 36 months starting on 1st June 
2017. 

2. Needs for the project
In almost all chemical sectors, trace analyses 

are essential. This may be environmental monitor-
ing of pollutants (such as organic, inorganic and 
macroscopic contaminants) in air, water and soil 
but also for waste monitoring, measuring impuri-
ties in industrial products and as residues in food. 
Trace analyses are particularly important as limit 
values set by legislation decrease. Clearly, small 

concentration levels of those chemicals must be 
measured with small uncertainties, typically better 
than 10 % [1]. Moreover, establishing metrological 
traceability of measurement results is a prerequi-
site to obtain the spatio-temporal comparability of 
measurement results.

Field laboratories for routine chemical anal-
yses need reliable tools such reference materials 
and reference measurements in order to establish 
metrological traceability and to demonstrate their 
capabilities to meet the environmental EU Direc-
tives and food safety requirements in terms of low 
limit of quantification (LOQ) often close to, or 
even lower than, a few nanograms per kilogram 
(ng/kg). Heavy metals such as cadmium (Cd), lead 
(Pb), mercury (Hg) and nickel (Ni), are among the 
inorganic pollutants regulated by the Water Frame-
work Directive (WFD) [2] with set Environmental 
Quality Standards (EQS) of 0.2 μg/l for Cd, 7.2 
μg/l for Pb, 0.05 μg/l for Hg, and 20 μg/l for Ni.

Moreover, pH is one of the most common rou-
tine analyses providing quick information about 
pollution and/or contamination risk. The pH is 
typically measured by field laboratories with an 
uncertainty of 0.01 pH but in order to assess their 
performances and to calibrate the routine instru-
ments, buffer solutions characterised with an un-
certainty better than 0.01 pH are needed.

Primary methods such isotope dilution mass 
spectrometry and secondary pH measurements 
need to be developed in order to be able to pro-
vide well-characterised reference materials and 
reference measurements. Not all the National 
metrology institutes and Designated institutes 
(NMIs/DIs) today have the analytical capabilities 
to provide field laboratories with the necessary 
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metrological tools. The capabilities developed in 
the frame of this project in terms of measurement 
procedures will enable direct traceability to SI 
units to be established and research in metrology 
in chemistry will support sustainable approaches 
for the provision of reliable tools such as certified 
reference materials and proficiency testing schemes 
to enhance the confidence in the chemical analysis 
results.

As an example, in the field of environmental 
monitoring, EU Member States have had to im-
plement the European WFD with the requirement 
that waters must achieve good ecological and 
chemical status, to protect human health, water 
supply, natural ecosystems and biodiversity. In 
this respect, transnational research collaboration 
is a priority and particularly in regions having 
common interests. A typical case is the Black Sea 
region, which is an area that requires coordinated 
action at the regional level, according to the Black 
Sea Convention [3]. In order to implement EU Pol-
icies such as the WFD, the countries of the Black 
Sea Region participating in this project (Bulgaria, 
Romania, Turkey and Greece) need to improve the 
quality of the routine analyses performed by field 
laboratories, in order to be able to assess the actual 
state of the national water bodies. These countries 
also need to reinforce their synergies. This will lead 
to a sharing of the analytical competencies and the 
services for end-users such as field laboratories and 
accreditation bodies.

Through its European Neighbourhood Policy 
(ENP) [4], the EU works with its southern and 
eastern neighbors to achieve the closest possible 
political association and the greatest possible de-
gree of economic integration.

Tunisia needs to provide reliable and acceptable 
data in compliance with the EU import require-
ments in order to improve the exchanges with EU 
countries. 

3. Objectives of the project
The project addresses the following scientific 

and technical objectives:
 To develop traceable measurement ca-

pabilities for the analysis of heavy metals (for 
concentrations at ppt and ppb levels (depending 
on the matrices) with uncertainties less than 10 % 
by developing isotope dilution mass spectrometry 
methodology as a primary procedure for element 
determination. 

 To develop a secondary method for pH 
measurement and to apply the method for the 
production and characterisation of reference pH 
buffer solutions with a target uncertainty of 0.008 
pH for the calibration of pH-meters and as refer-
ence samples for interlaboratory comparisons and 
proficiency testing.
 To apply the methods developed (IDMS) to 

environmental and food samples to determine the 
heavy metals content in representative matrices, 
such as potable and natural waters, sediments, and 
different types of fish/biota samples.
 To validate the developed methods (sec-

ondary pH procedures, IDMS) by participation in 
suitable international comparisons (organised by 
CCQM, EURAMET, another Regional metrology 
organisations, and/or bilateral – between the NMIs 
participating in the project) and hence to underpin 
the development of appropriate CMCs (Calibration 
and Measurement Capabilities) for submission to 
the BIPM Key Comparison Database.
 To develop individual strategies for the 

long-term operation of the capacity developed, 
including regulatory support, research collabo-
rations, quality schemes and accreditation. The 
involved NMIs/DIs will also develop strategies for 
offering calibration services from the established 
facilities to their own country and neighboring 
countries.

4. Potential outputs and impact from 
the project results

Projected early impact
The main impact of the project for the emerging 

EURAMET member countries and Tunisia will be 
the improvement of their measurement capabilities 
(in terms of accuracy and concentration range in 
particular) in the field of metrology in chemistry.

The outputs produced during the lifetime of the 
project, such as reference values for proficiency 
testing schemes and reference materials, will di-
rectly benefit to field laboratories: production of 
reference samples with assigned reference values 
by a primary method of measurement as well as pH 
secondary reference materials in the participating 
countries will lead to reduce the costs for labora-
tories for purchasing imported reference materials 
for calibration and participation in PT schemes for 
competence demonstration abroad.

Accreditation bodies will also benefit from the 
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strategies that the NMIs/DIs will develop for the 
implementation of national metrological infrastruc-
tures, which will be another important output of the 
project by actions described in the case studies and 
roadmaps for individual strategies for long-term 
uptake of the developed capacities.

These national traceability infrastructures will 
include relevant national actors in the field of 
chemical analyses for environmental monitoring 
and food safety, gathering expert laboratories in a 
way that each of them will bring its complementary 
expertise within the consortia. The early impact of 
such networks will therefore be the enhancement 
of the quality of measurements performed by field 
laboratories, and reinforced collaborations and 
exchange of information.

Moreover, the training courses in metrology in 
chemistry that will be provided to end-users, such 
as field and industrial laboratories as well as techni-
cal assessors of accreditation bodies, will allow to 
increase the knowledge on how to get metrological 
traceability for chemical measurements, how to get 
realistic uncertainty budget and how to improve 
the accuracy of measurement results.

Projected wider impact of the project
The main impact of this project will be the 

improvement of the quality of the measurement 
results in chemical analyses in the countries in-
volved in the project. The experience gained by the 
project partners in term of methodology approach 
for trace element analysis will be in a near future 
applied to the development of a metrological 
traceability framework for the measurement of 
new and more complex analytes, such as complex 
organometallic species and organic molecules, as 
well as to new areas, as requested in the CCQM 
strategy document [5].

Environmental impact
The project will indirectly have an impact on 

the implementation of the WFD in Europe and in 
the Black Sea region in particular. More reliable 
measurements of pollutants will allow to establish 
a realistic evaluation of the ecological status of the 
water bodies and therefore enhance actions for 
effective remediation plans.

Economic impact
The research collaboration established among 

the countries of the Black Sea region will create 
the base for further collaborations in the same area, 

leading to a reinforced position of these countries 
in Europe. At the same time, the collaboration be-
tween Tunisia and EU countries will foster stronger 
confidence conditions, as supported by the Euro-
pean Neighbourhood Policy, which can lead to a 
long-term improvement of the cross-board trade, 
in particular for food products.

Social impact
According to a EC survey in March 2012 [6], 

when asked to list the five main environmental 
issues that Europeans are worried about, averaged 
results show that nearly half of the respondents 
were worried about “water pollution” (47 %), 
with figures for individual countries going up as 
far as 71 %. This demand by citizens is one of 
the main reasons why the Commission has made 
water protection one of the priorities of its work. 
Showing that national authorities such as NMIs/
DIs and accreditation bodies take care of the quality 
of the measurements in environment monitoring 
networks, the project will contribute to increase 

5. Overview of the project
An overview of the project is given in the fol-

lowing figure 1.

6. Conclusion
The main impact of the project for BIM will be 

the improvement of its measurement capabilities in 
the field of metrology in chemistry. The implemen-
tation of the IDMS as a primary method and the 
secondary pH measurement method will improve 
the quality of the service which BIM offers to its 
clients, such as production of reference values for 
proficiency testing schemes and reference materi-
als. Additional benefit for the stakeholders (field 
laboratories, accreditation service, universities 
etc.) will be the improved the citizens’ confidence 
and awareness about environmental programmes. 
national metrological infrastructure by actions de-
scribed in the case studies and roadmaps for long-
term uptake of the developed capacities. Moreo-
ver, the training courses that will be provided to 
end-users will allow to increase their knowledge 
in metrology in chemistry.

7. References
[1]  EURAMET Strategic Research Agenda, 

Draft version 1.0, 2015.



284

[2] Directive 2000/60/EC of the European 
Parliament and of the Council establishing a 
framework for the Community action in the field 
of water policy (WFD).

[3] Communication from the Commission to the 
Council and the European Parliament: Black Sea 
Synergy – A new regional Cooperation Initiative, 

http://eeas.europa.eu/blacksea/index_en.htm.
[4] European Neighbourhood Policy (ENP), 

http://eeas.europa.eu/enp/index_en.htm.
[5] CCQM Strategy Document for Rolling 

Programme Development v1.1, 2014.
[6] http://ec.europa.eu/environment/water/
water-framework/info/intro_en.htm.

Acknowledgments
This project has received funding from the
EMPIR programme co-financed by the Par-

ticipating States and from the European Union’s 
Horizon 2020 research and innovation programme. 

Information about the Authors:
Boryana Koleva, MSc in Chemistry (2001), 

PhD in Analytical Chemistry (2007). Scientific 
field and interests: Analytical Chemistry, Metrolo-
gy in Chemistry. Workplace: Bulgarian Institute of 
Metrology, Directorate General “National Center 
of Metrology”, Department “Chemical Measure-
ments and Ionising Radiation”. Mailing address: 
52B, G. M. Dimitrov Blvd, 1040 Sofia, Bulgaria. 

e-mail: b.koleva@bim.government.bg

Paola Fisicaro, PhD in chemistry (2005), Sci-
entific field and interests: Metrology in chemistry. 
Workplace: Laboratoire national de metrologie et 
d’essais (LNE). Мailing address: 1 Rue Gaston 
Boissier, FR-75724, Paris, France. Web address: 
www.lne.fr, 

e-mail: paola.fisicaro@lne.fr

Rositsa Chipanova, MSc in Electrochemistry 
(1985). Scientific field and interests: Electro-

Fig. 1. Overview of project ChemMet-Cap



285

chemistry, Metrology in Chemistry. Workplace: 
Bulgarian Institute of Metrology, Directorate Gen-
eral “National Center of Metrology”, Department 
“Chemical Measurements and Ionising Radiation”. 
Mailing address: 52B, G. M. Dimitrov Blvd, 1040 
Sofia, Bulgaria. 

e-mail: r.chipanova@bim.government.bg

Lyudmila Dimitrova, MSc in Chemical Tech-
nology of Biologically Active Compounds (1977). 
Scientific field and interests: Electrochemistry, 
Metrology in Chemistry. Workplace: Bulgarian In-
stitute of Metrology, Directorate General “National 
Center of Metrology”, Department “Chemical 
Measurements and Ionising Radiation”. Mailing 
address: 52B, G. M. Dimitrov Blvd, 1040 Sofia, 
Bulgaria. 

e-mail: l.dimitrova@bim.government.bg

Veronika Ivanova, BSc in Chemical Engi-
neering (2012), MSc in Industrial Management 
(2014), PhD student in Analytical Chemistry 
(2017). Scientific field and interests: Analytical 
Chemistry, Metrology in Chemistry. Workplace: 
Bulgarian Institute of Metrology, Directorate Gen-
eral “National Center of Metrology”, Department 
“Chemical Measurements and Ionising Radiation”. 
Mailing address: 52B, G. M. Dimitrov Blvd, 1040 
Sofia, Bulgaria. 

e-mail: v.ivanova@bim.government.bg
 


