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The COMAR database – a tool for finding 
reference materials

Thomas Steiger & Rita Pradel
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Outline

Introduction - use of RMs
COMAR history
COMAR management
Facts and figures
COMAR search tools & CRM information 
provided
Search examples



3

COMAR Central Secretariat
Seminar RM Producer & PT Provider  Accreditation, Rio de Janeiro, June 2008

Use of CRMs

Certified reference materials:

• Calibration

• Quality control

• Method validation

• Assignment of values to properties of 
other (reference) materials 

Certified reference materials:

• are measurement benchmarks

• ensure reliability and comparability

• help to create confidence

• provide traceability in chemical analysis

• are required in quality assurance (ISO 17025)
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Find a reference material

One main problem for users:

• How to find the proper RM / CRM needed?

Ways out:

• catalogues of producers

• websites of producers

• COMAR database (world wide scope)

• other databases of regional orientation or 
for special kinds of materials:
GoeReM, JCTLM, RMInfo, VIRM …
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What is COMAR?

COMAR has been developed to assist users (labs) in 
finding the reference materials they need.

COMAR set-up: ORACLE 9.2 database & PHP 5.1 web 
interface

COMAR performance:

• Browser independent (Microsoft, Mozilla Firefox, 
Netscape...)

• CRM information language is English

• Navigation language can be multi-lingual

• Update rights are given to the COMAR coding centres 
(national or international institutes) and single producers

•CRM classification by harmonised catalogues
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History of COMAR
• Late 1970s: French LNE proposed an RM database 

COde d'Indexation des MAtériaux de Référence

• Mid-1980s: COMAR was improved and established by LNE (France),
LGC (United Kingdom) and BAM (Germany)

not free of charge

floppy disks updated and distributed once a year

• May 1990: broadening co-operation, 7 institutes, first MoU

• 2001/2002: development of an internet based version by BAM

free of charge for users since March 2003

available via internet and can be directly updated

• 2005: Memorandum of Understanding (MoU) renewed

• 2007/2008: software update and extension of search tools

• Currently COMAR is supported by 19 national or international institutes  
(coding centres)
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COMAR Council

Central Secretariat (CS)
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Memorandum of Understanding (MoU)

COMAR organisation structure
decision making body

hosting and 
administration of 

database,
publishing of home page, 

development of 
catalogues, selection and 
input of CRM data from 
countries without CC

identifying of appropriate 
producers / CRMs from 

own or assigned countries,
data input und update

rules of co-operation, 
MoU 2005
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COMAR coding centres –
signatories of COMAR MoU

BAM Germany NITE Japan

CANMET Canada NMIA Australia

CENAM Mexico NMi The Netherlands

CMI Czech Republic NIM China

GUM Poland NPL India

IRMM European Union SAMTS Bulgaria

KRISS Republic of Korea SMU Slovakia

LGC * United Kingdom SP Sweden

LNE France UNIIM Russian Federation

BelGIM Belarus
new coding centre 2007 *   currently not signed MoU
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Statistics  May 2008

IAEA  IRMM/BCR 
European and international institutions:

USAPolandCzech-Republic
UKMongoliaChina
The NetherlandsMexicoCanada
SwitzerlandKoreaBulgaria
SwedenJapanBrazil
South-AfrikaIndiaBelarus
SlovakiaGermanyAustria
Russian FederationFranceAustralia

About 11000 CRMs from about 220 producers in 24 countries 
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Number of CRMs and producers 
by countries (Mai 2008)

1

10

100

1000

10000

UK
Ja

pa
n

Fr
an

ce
Chin

a
Pola

nd
IR

MM (E
U)

Germ
an

y

USA

Rus
sia

n Fe
dera

tio
n

Cze
ch

-R
ep

ub
lic

Can
ad

a
Aus

tra
lia

Kor
ea

oth
er

CRMs
Producer



12

COMAR Central Secretariat
Seminar RM Producer & PT Provider  Accreditation, Rio de Janeiro, June 2008

Number of CRMs according to 
certified properties March 2008
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Distribution of CRM by fields of 
application   - March 2008
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Overview about CRMs contained in COMAR
Heavy Metal Constituents in Matrix Materials (1)
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Overview about CRMs contained in COMAR
Heavy Metal Constituents in Matrix Materials (2)
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Overview about CRMs contained in COMAR
Heavy Metal Constituents in Matrix Materials (3)
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Overview about CRMs contained in COMAR 
Organic Constituents in Matrix Materials (1)
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Overview about CRMs contained in COMAR 
Organic Constituents in Matrix Materials (2)



19

COMAR Central Secretariat
Seminar RM Producer & PT Provider  Accreditation, Rio de Janeiro, June 2008

Contained CRM information

Producer complete address of the producer
Additional information (purchase, experts, QMS) (pdf files, if available)
CRM name e.g. BAM-376
Description e.g. pure copper, Cu 99,5
Application description e.g. intended use
Packaging / storage e.g. 40 g bottle; storage at -20 °C
Form of material e.g. disc
Chemical composition
Elements e.g. Ag 163.0 µg/g
Molecules (CAS-No.) e.g. alpha-HCH (319-84-6) 32.0 µg/kg
Physical/conventional properties
Physical properties (ISO-No.) e.g. Activity / 9-33                4 - 400 kBq
Conventional properties e.g. Flash point /ISO 1516   10.3 - 9.8 °C
Data files certificate, report, references (if available)
Quality CRM, RM
Status available, out of stock, under development
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Searching in COMAR

Full text search in the CRM description field

Search using harmonized catalogues

certified properties

field of application

Setting lower and upper limit values for quantity of interest

Use of Boolean operators in query construction

Restrict search to selected producers or countries

Important:

Use only COMAR navigation tools (not “back” and 
“forward” of your browser) !

Comprehensive user guide available from COMAR 
website
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COMAR catalogues

Search is supported by following catalogues:

fields of application ( e.g. environment)

physical properties  ( e.g. kinematic viscosity)

conventional properties ( e.g. hardness Vickers)

form of material ( e.g. powder)

elements (e.g. As)

molecules (e.g. alpha-HCH, CAS No. 319-84-6) 

Catalogues prepared for CRM update, presently not released for 
users:

element / molecule groups (e.g. pesticides)

matrix (e.g. soil)
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COMAR homepage: www.comar.bam.de

access to database
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Login screen

http://www.comar.bam.de/home/

click button "Sign Up"
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Login screen

register to database

fill input fields
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Start screen for users

Click one 
of the 
buttons
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Screen composition

element catalogue

navigation bar for switching to 
search routes

number of hits 

mark boxes and click “Apply Filter” button

click [+] to open input field for 
search in CRM description
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Screen composition

all catalogues open and ready for 
selecting 

input fields ready for entering 
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Screen composition

Example: search for As, Cd, Hg and Cr in soil

1.  select 2.   click [+] and add to query

repeat procedure 
for each element
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Screen composition

Click [+]  to open 
input field for searching 
in the RM description

Example: search for As, Cd, Hg and Cr in soil

search result
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Screen composition
Example: search for As, Cd, Hg and Cr in soil

1.  enter

2.  click

3.  new result
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Screen composition
Example: search for As, Cd, Hg and Cr in soil

2.  click button

1.  mark box
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Screen composition
Search for As, Cd, Hg and Cr in soil     e.g. in Germany

2.  select

1.  open

3.  click [+] and add to query
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Screen composition
Search for As, Cd, Hg and Cr in soil     e.g. in Germany

new result

click button for results
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View search results
Search for As, Cd, Hg and Cr in soil     e.g. in Germany
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View search results – print preview

Search for As, Cd, Hg and Cr in soil
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View search results

Search for As, Cd, Hg and Cr in soil

click and 
get details
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Detailed information of the CRM (1)
Search for As, Cd, Hg and Cr in soil:  BAM-U111
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Detailed information of the CRM (2)
Search for As, Cd, Hg and Cr in soil:  BAM-U111
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Certificate
Search for As, Cd, Hg and Cr in soil:  BAM-U111



40

COMAR Central Secretariat
Seminar RM Producer & PT Provider  Accreditation, Rio de Janeiro, June 2008

Detailed information of the CRM (2)

Search for As, Cd, Hg and Cr in soil
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Report
Search for As, Cd, Hg and Cr in soil: BAM-U111
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Screen composition
Search for HCH (Hexachlorocyclohexane)

1. mark box

2. enter “HCH”

3. click button
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Screen composition
Search for HCH (Hexachlorocyclohexane)

1. openget only relevant part of 
catalogue of molecule 
names

2. select

3. click [+] and add to query

repeat procedure for all 
HCH molecules of interest
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Screen composition
Search for HCH (Hexachlorocyclohexane)

result

CAS numbers 
of molecules
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Screen composition
Search for HCH (Hexachlorocyclohexane)

touch info point with mouse pointer
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Screen composition
Search for HCH (Hexachlorocyclohexane)

mouse pointer touching infopoint

all assigned names are displayed
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Screen composition
Search for HCH (Hexachlorocyclohexane)

Boolean operators
A = and
N = not
O = or

All Boolean operators = A (and)

Result: 12 HCH CRMs found
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Screen composition
Search for HCH (Hexachlorocyclohexane)

Result changed: 32 HCH CRMs found

Boolean operators set “or”
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Screen Conventional Properties
Search for BET (specific surface 
area – gas adsorption method)

switch to “Conventional Property” 

1. open list of 
conventional properties
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Screen Conventional Properties
Search for BET (specific surface area – gas 
adsorption method)

2. select

3. click [+] and add to query

1. open list of 
conventional properties
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Screen Conventional Properties
Search for BET (specific surface area –gas 
adsorption method)

result
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Searching in COMAR

Searching in COMAR needs some consideration
Use only COMAR navigation tools

COMAR search tools allow directed or targeted 
queries
COMAR provides tailored output
Comprehensive user guide available from 
COMAR website
Using COMAR is worth a try!
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 COMAR login  viewed search results

Access and search About 650 user logins and 
2600 displayed search results 
monthly

About 9300 registered 
users worldwide
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CRMs from Brazil in COMAR

Instituto de Pesquisas Tecnológicas - IPT 
(Institute for Technological Research)
Centro de Metrologia em Química/Laboratório de 
Referências Metrológicas
Contact: Ricardo Zucchini

101 CRMs
Metals (steel, cast iron, brass, bronze) 53
Kinematic and dynamic viscosity (oils) 20
Sulfur in oil 16
Rocks and soils (chemical composition) 15
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You are kindly invited to visit and use COMAR !
http://www.comar.bam.de

BAM branch at Berlin 
Adlershof, where the 
analytical chemistry 
department and the 
COMAR secretariat 
are located.
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Fields of application - 1

Biological and Clinical Bacteriology and Mycology
Clinical Chemistry
General Medicine
Haematology and Cytology
Immunohaematology, Transfusion, Transplant
Immunology
other Biological and Clinical RM
Parasitology
Pathology and Histology
Virology

Ferrous By-Products
Cast Iron
High Alloy Steels
Low Alloy Steels
other Metallurgical RM for Steel Industry
Pure Metal RM for Steel Industry Analyses
Raw Materials
Special Alloys
Unalloyed Steels
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Fields of application - 2

Industries Building, Public Works
Electricity, Electronics, Computer Industry
Fuels
Measurement and Test Techniques, Instrumentation
Ores, Mineral Raw Materials
other RM for Industry
Raw Materials and Semi-Finished Products
Tranportation, Communications

Inorganics Building Materials: Cements, Plasters
Fertilizers
General Interest Products and Reagents (Pure)
Glasses, Refractories, Ceramics, Mineral Fibres
Industrial Acids and Bases
Inorganic Gases and Gas Mixtures
other Inorganic RM
Oxides, Salts
Rocks, Soils
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Fields of application - 3

Non Ferrous Al, Mg, Si and Alloys
Cu, Zn, Pb, Sn, Bi and Alloys
Light (Li, Be), Alkali and Alkaline-Earth Metals
Ni, Co, Cr and Refractory Metals
other RM for Non-Ferrous Analyses
Precious Metals and Alloys
Pure Metal RM for Non-Ferrous Metallurgy Analyses
Rare Earths, Th, U and Transuranic Elements
Raw Materials and By-Products
Ti, V and Alloys

Organics Common Organics:Solvents, Gases, Gas Mixtures
Cosmetics, Surfactants
Fine Chemicals
other Analytical Organic RM
Paints and Varnishes, Dyes
Pesticides and Phytocides
Petroleum Products and Carbon Derivatives
Plastics and Rubbers, Organic Fibres
Pure Organic Analytical RM of General Interest
Synthetic Base Products and Large Intermediates
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Fields of application - 4

Physical Properties other Physical and Technological Properties
RM for Frequency
RM for Physico-Chemical Properties
RM for Radioactivity, Isotopic
RM for Thermodynamics
RM with Electrical and Magnetic Properties
RM with Mechanical Properties
RM with Optical Properties

Quality of Life Agriculture (Soils, Plants)
Consumer Products
Environment
Foodstuffs
Legal Controls, Criminology
Other RM for Quality of Life
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Number of CRMs and producers 
by countries (Mai 2008)

29884other

3177Korea

2212Australia

8317Canada

7338Czech-Republic

15672Russian Federation

2717USA

9722Germany

1741IRMM (EU)

11823Poland

821030China

171056France

181158Japan

132266UK

ProducerCRMsCountry


