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1. INTRODUCTION
The 2nd International Symposium and Workshop on Metrology in Chemistry (MiC) was the
second of a series of activities coordinated by the Technical Committee on Amount of
Substance (TCQM) and the Developing Economies’ Committee (DEC) of the Asia‐Pacific
Metrology Programme (APMP) to promote metrology in chemistry. This event was
organized by the National Institute of Metrology (NIM), China and the Physikalisch‐
Technische Bundesanstalt, PTB, Germany.
A full day Symposium on MiC was held on 13 June 2007 at Xi’an Garden Hotel, Xi’an,
China, comprising of keynote presentations of many well recognized technical experts in
the areas of MiC. The full day symposium was followed by a Workshop on Establishing a
National Metrology in Chemistry Infrastructure on 14‐15 June 2007 at the same hotel.
The purpose of the workshop was to assist the Developing Economies (DEs) in the
development of a suitable National Infrastructure of Metrology in Chemistry. The
workshop was a continuation of the first workshop on MiC in Malaysia, which was held in
February 2006. As a result of the first MiC workshop, a Guide to Creating or Improving a
National Infrastructure for Chemical Measurement was developed.
Six APMP economies were invited to join the workshop with two representatives of each
economy1. The objectives of the workshop were:
• Investigating the first steps of this process
• Discussing an action plan for their economy that would take the process through to
later steps
The participating economies were given three tasks2 to do before attending this
workshop.
Task 1: Identify the national stakeholders who will drive the process to create and
implement a good chemical measurement system in your economy
Task 2: Identifying the national needs for chemical measurement
Task 3: Assessing the national chemical measurement capability
The findings of the 3 tasks of each economy were presented in the workshop.

1
2

List of Participants is in ANNEX 1.
Preparation Document for Attendees is in ANNEX 2.
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2. WORKSHOP PROCESS AND RESULTS

Dr. Yu Yadong, Chair, TCQM and Deputy Director General of NIM, China, gave an opening
remark and welcomed the participants.
Dr. Laurie Besley3, NMIA, provided background information on the APMP TCQM MiC
Guide and introduced the concept of the MiC Guide and the tasks assigned to the
participants prior to the workshop.

2.1 Country Reports on MiC Development
Each economy reported their findings of the first 2 steps of MiC development (tasks
assigned). The country reports in word file are attached in ANNEX 44, while the ones in
power points are in separated files.
From the country reports, it was obvious that different economies are at different stages
of MiC development, which may call for different means of assistance.

3
4

The APMP Guide on the Development of a National Chemical Measurement Infrastructure is in ANNEX 3.
Country Reports are in ANNEX 4.
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2.2 Discussion in Plenary
After the presentations, the facilitator guided a discussion in plenary. The main issue of
the discussion was ‘How can you ensure that the needs identified are real needs/
national needs, not institutional needs?’ The results of the discussion are summarized
below.

How can you ensure that the needs identified are real needs/national needs, not
institutional needs?
Three main issues arose in the discussion.
• The first issue addressed how an economy gathered information/needs from the
target groups. The issue included, but not limit to, the different methods can be
used to identify MIC needs e.g. questionnaire, brainstorming session, etc. The
issues also focused on the importance of the formulation of the questions, the
selection of the words to be understood by the stakeholders, and the
interpretation of the results.
• The second issue concerned interactions with stakeholders. The issue included
identification of the right stakeholders, insufficient understanding of the
stakeholders on Metrology, how to bring the testing people and the metrology
people together, where to get the needs? – government, users of services, critical
incidents, legislation (internal & external), market specifications, etc.
• The third issue concerned prioritization of the identified needs.

2.3 Discussion in Sub‐Groups
The main issues identified in the plenary discussion were further discussed in 3 sub‐
groups. The participants were randomly divided into 3 sub‐groups. Each sub‐group had
one hour to discuss each issue guided by the following questions.
• Sub‐Group 1: Needs identification methods
o What methods are available for MIC needs identification?
o What are advantages and disadvantages of each method?
• Sub‐Group 2: Interactions with stakeholders
o What are likely barriers?
o How to overcome those barriers?
o How to ensure the active involvement of the stakeholders?
• Sub‐Group 3: Prioritization of the identified MIC needs
o What should be criteria for prioritization?
o How to apply them?
Findings of the discussion in sub‐groups are recorded below.
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Sub‐Group 1: Needs identification methods
No
Method
1 Face to face evaluation
• Open discussion with
customers
• Be aware of formulation of
questions
• Use terminology understood
by stakeholders
• Be aware of interpretation of
information received
• Needs from customers
2 Identification of areas
• Identification of more specific
needs
3 Law and regulations
• National policy must be
confirmed.
4 Feedback from accreditation
body
5 Brainstorming session with public
and private sectors on specific
needs
6 Campaign through electronic
media, newsletter and
publications.
7 Requests from industrial
community

Advantages
• Best, if time and money
permits.

Disadvantages
• Time consuming
• Industries often hesitate
to cooperate.

Ready for coming problems

Needs defined in regulations.

Law enforcement

Ready information is available.

Not get immediate
feedback.

Sub‐Group 2: Interaction with Stakeholders
Stakeholders
•
•
•
•
•

National Accreditation Body
Regulatory Bodies
PT providers
Testing laboratories
Industry sectors

•
•
•
•

Certification Body (products)
Consumer/public
Exporters/importers
Government agencies

What are likely barriers and how to overcome those barriers?
•
•
•
•
•
•

What are likely barriers?
Lack of awareness
Lack of understanding
Lack of communication
Lack of knowledge
Lack of resources
Bureaucracy

•
•
•
•
•
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Use the issues of environmental changes
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How to ensure the stakeholders’ active involvement?
•
•
•
•
•
•

Globalized economy
MOU with NMI and NAB, close interaction with NMI and NAB
Anticipate upcoming problems and organize awareness building programmes
Networking with stakeholders
Take advantage of personal relations
Regulatory changes

Sub‐Group 3: Prioritization of the identified MiC needs
What should be criteria for prioritization?
•
•
•
•
•
•
•
•
•
•

National economic impact (size of export market)
National capability
National policy (Areas which government pays attention to)
Involvement in the national measurement standards
In accordance with regulatory body in each country
Consumer protection
Attractiveness
Potential benefits
Ability to capture
Crisis response (H5N1, etc.)

How to apply those criteria?
•
•

Matrix score e.g. criteria vs. needs, cost vs. ability, impact vs. cost, impact vs.
ability, etc.
Stakeholder forum

2.3 Individual Economy Action Plan of Steps Forward
In order to guide the participants in the development of each economy action plan to
move forward, Dr. Laurie Besley5, NMIA, gave a hypothetical example on traceability for
MiC, which described step‐by‐step how the traceability for MIC can be established to
address a specific problem.
Each economy worked in their respective country groups to write down what they wanted
to do to improve MiC infrastructure during the next 4 months and 16 months (be specific
for both technical & process areas) keeping in mind ‘dissemination’ of the services at a
later stage. Each economy also specified on their list:
• What activities can be done by own economy?
• What activities need external support?
The time frame of 4 months is the next APMP meeting in Sydney (in late October 2007)
and the time frame of 16 months is a year after the meeting in Sydney.
The following is the output of each economy.
5

A Traceability Example for Metrology in Chemistry by Dr. Laurie Besley, NMIA, is in ANNEX 5.
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MiC in NPLI (India)
Long term objective: Set up MIC system – 5 years to government.
NPLI Role:
• Preparation of gas PRMs for environment
• Primary standard for pH measurement using Harned Cell
• CRMs for industries
Needs: NEERI, CPCB, IARI, Ministry of Environment, IMD, ISRO
Stakeholders: Close interaction with them
Implementation:
• Quality systems guide 34, ISO 17025
• Seminar and brainstorming sessions with partner laboratories
External support needed: Need help in setting up Harned Cell for pH measurement.

Development Plan of National Standards for VOCs in Thailand
No

Details of Activity

2007
7

1

8

9

10

2008
11

12

Setting up National Standards
for VOCs
1.1 Preparation of VOC CRMs
1.2 Study homogeneity
1.3 Study stability
1.4 Dissemination

1

2

3

4

5

6

Achievement
7

8

9

10

1.1‐1.3 RM

2

Cooperation of PCD and ERTC
2.1 Strengthening capabilities
2.2 Technical Advisory and
Training
2.3Bilateral comparison
2.4 Setting up PT programme
for field laboratories (50 labs)
2.5 Evaluation of PT results

• National Reference
Laboratory
• Accredited field
laboratories
• Dissemination
• Traceability

3

Development of PT sample
into national CRM according
to ISO Guide 34

• National CRM for
VOCs
• Participation in
international
comparison; APMP,
CCQM
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NIM China Plan
Topics
♦ Environment
♦ Clinical Chemistry
♦ Food
♦ Research work related with the RoHS Directive
Environment
Method development
GC/LC‐ICP‐MS is being developed, so as to determine organic compounds
containing Br, P, S, Cl, I, etc.
CRMs
• Used for monitoring water quality and for industrial polluted soil, such as:
1) volatile organic compounds (VOCs)
benzene series, halogenated hydrocarbon, halogenated benzene
2) semi‐volatility organic compounds (SVOCs)
pesticide residues (organochlorine, and other types)
3)nonvolatile organic pollutant
polycyclic aromatic hydrocarbons (PAHs), phthalic acid esters (PAEs).
• Types of CRMs: purity, solution, multi‐component solution, matrix.
• International and national inter‐laboratory comparisons
o Organize international & inter‐laboratory comparisons for pesticide
residues and relevant proficiency tests
- Purity of pesticide residue purity
- Amount of pesticide residue in matrix.
Clinical Chemistry
Focus on Metabolites and Hormones in the next 3 years
Reference Methods
Methods of Isotope‐Dilution / Mass Spectrometry, possibly LC/MS will be established
for determining Metabolites, such as, Glucose, Urea, and Hormones, such as Cortisol,
Thyroxin, Estradiol,
CRM Development
Matrix:
Serum
Metabolites：
Creatinine, Uric acid ,Glucose, Urea
Hormones：
Progesterone , Cortisol, Thyroxin, Estradiol,
All will be certified with reference methods.
PT for clinical laboratories in the whole nation
• In 2007， Creatinine, Uric acid
• In 2008， Progesterone, Cortisol
• In 2009， Glucose, Urea
International Activities
• CCQM organized comparisons
Key Comparison: Progesterone in Serum, Cortisol in Serum
Page 9
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Other Collaboration on CRMs
Inter‐laboratory test on 6 to 8 CRMs will be carry on under the framework of
Asian CRM Projects in 2007—2008. NIM will provide some samples of
metabolites ( Cholesterol, Creatinine, Uric cid in serum）and hormones (
Progesterone ,Cortisol in human serum )

Food
Method development
Methods of Isotope‐Dilution / Mass Spectrometry, LC/MS/MS and HPLC/ICP‐MS
will be established for determining pesticide residue, veterinary drugs, heavy
metals, herbal medicine, food additives.
CRMs
Pure materials, solutions & matrix CRMs ( agricultural products，Chinese herbal
medicine，feed，package materials ) will be certified.
Comparisons
Pyrethroids in apple juice & malachite green in fish tissue, acrylamide in potato
chip etc. are undergoing or in plan.
Work related to the RoHS Directive
Measurement methods research
• ID‐ICP‐MS for determining of prohibited elements (Pb,Cd,Hg,Cr) in plastic.
• MiCrowave digestion process for ICP‐MS determining heavy metals (Pb,Cd,Hg and
Cr) in RoHS products.
• MiCrowave digestion process for ICP‐OES determining heavy metals (Pb,Cd,Hg and
Cr) in RoHS products.
• HPLC‐ ICP‐MS for determining of PBB and PBDE
• GC‐ICP‐MS for determining of PBB and PBDE
New CRMs Development
• Calibration solution for Cd, Cr, Hg, Pb GBW08612, 08614, 08617, 08619
• Calibration solution for PBB and PBDE BW3521~3523
Finished
• Heavy metals (Cd, Cr, Pb, Hg) in Polypropylene (PP) – grain
o Include 2 levels and blank. BW3067
• Heavy metals (Cd, Cr, Pb, Hg) in PP – disk used for XRF
o Include 3 levels and blank. BW3070
•
•
•

PBDE in PE ‐grain
o Include 2 levels and blank.
Heavy metals (Pb, Cd) in soldering tin
o Include 2 levels and blank.
Cd, Cr, Pb, Hg, Br in ABS both grain and disk
o Include 5 levels and blank

•

Heavy metals (Pb, Cd) in glass CRMs

•

o Include 2 levels and blank.
Cd, Cr, Pb, Hg, Br ( As) in PS, PE and PVC resin – (grain/ disk)
o Include 5 levels and blank for each kinds of grain and disk.
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International comparisons
•

3 International comparisons arranged in ACRM project

Coordinating Lab

NMIJ

NIM

KRISS

Matrix

ABS

PP

PP

Cd (low/high) mg/kg

10/100

10/100

15/100

Cr, Hg, Pb

100/1000

100/1000

150/1000

Beginning time

Oct. 2005

Jun. 2006

Oct. 2006

Result discussion time

Jun. 2006

Mar.2007

Mar.2007

(low/high) mg/kg

Mar.2007

•

New pilot study proposal in IAWG/CCQM, April,2007 for Cd, Cr, Hg, Pb in
polypropylene.

National proficiency tests(in progress)
• CNAS T0329 Heavy metals (Pb,Cd,Hg and Cr) in plastic
• CNAS T0331 Calibration solution for PBDE

Indonesia
TRACE ELEMENTS AND ANTIBIOTIC RESIDUES IN FISH PRODUCTS
Pb, Cd, Hg and Chloramphenicol
BACK GROUND
• REJECTION OF SOME SEAFOOD PRODUCTS BY IMPORTING COUNTRIES
• DUE TO TRACE METALS AND ANTIBIOTIC RESIDUE IN FISH PRODUCTS EXEEDING
REQUIREMENT LIMITS OF THE IMPORTING COUNTRIES
PROGRAM FOR 4 MONTHS
A. Collecting Information
• Indonesia Cases
• European Community and Japan Requirements for Fish Products Specifications
• GMP for Fish Industry
• Method of Analysis
B. Identification of Collaborating Institutes/Agencies
• In Indonesia
• Other Countries
C. Preparation of Proposal for Government Funding (Funding Confirmed)
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PROGRAM FOR NEXT CONSECUTIVE 12 MONTHS
1. LAB PREPARATION
• PROCUREMENT OF CRMs AND OTHER CONSUMABLES
• METHOD SELECTION
• INSTRUMENT PREPARATION AND VERIFICATION FOR ANALYSIS
• METHOD VALIDATION
2. PREPARATION OF CANDIDATE RMs
• SAMPLING
• DRYING, GRINDING, MIXING, HOMOGENETY TESTING, PACKAGING
• IDENTIFICATION OF EXPERTS
• COOPERATION WITH EXPERTS
3. ANALYSIS OF CANDIDATE RMs
• Cooperation with other laboratories,
Internal and External
• Using Primary Methods(??)
• Using Available Reference Method
4. PREPARATION FOR PT PROGRAM
• Cooperation with National Accreditation Body of Indonesia (KAN)
• Identify fish products testing labs/participating laboratories
5. CONDUCTING THE PT TEST
• Data collection and Evaluation
6. WORKSHOP
• Identified Speakers and Experts
• Identify Stake Holders
• Preparation of the Workshop
• Conducting Workshop
• Workshop Evaluation
7. RM CERTIFICATON
• Using High Quality CRMs as Reference/Measurement Standards
• Alternative: By Other NMI
Become CRM
8. DISSEMINATION
• For Proficiency Testing
• For Quality Assurance in Analytical Labs
• Cooperation with Cooperation with National Accreditation Body of Indonesia (KAN)
and Indonesian Regulatory Bodies/Agencies
• Indonesia Quality System Recommendations
SOME QUESTIONS ARISEN
• Do labs have the necessary methods and measurement instruments for the
Analysis?
(Relating to Competency for This Specific Analysis)
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DEVELOPMENT PLAN FOR MiC AT VIETNAM METROLOGY INSTITUTE (VMI)
No
1
2

3

Subject

VMI can do

VMI need help

Remark

+ experience and
information
involved from
international
experts

1 month

The Issues: Vehicle
Exhausted Gases (VEGs)
What can VMI’s
infrastructure do ?

Schedule for development

+ Supplying Services to
Calibrate and Verificate for
Vehicle emission analyzer
meters of related
laboratories and destinaged
customers
Establish a plan for National
Standard Development in
the field of VEGs
+ To reference a
appreciated methods from
other related international
organizations

4

Research, design and
manufacture a national
measurement standard
system in the field of VEGs

Try to do our best !

5

Symposium

Symposium for related
laboratories and destinaged
customers:
+ Identify the really specific
needs? Technical
requirements?
+ Discuss about VEG
national measurement
standard system
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+ Support from
other related
international
organizations in
supplying:
procedures,
methods,
standards,..
+ Measurement
standard system
imported from
advanced‐
technology
countries
+ Support from
experience and
information
involved from
international
experts:
How to implement
a symposium that
reach at the best
results?
What is really
important? Really
needs?
Requirements from
international
Accrediation
Organisation? …

6
months

1 month
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No

Subject

6

Accreditation

7

Monitor the useful of VEG
national Standard System.

8

Link the standard to the
international system

VMI can do
Accreditated by BOA of VN
in VEG national Standard
Standard System.
+ Setup PT programmes for
related laboratories and
destinaged customers

Critical Components

VMI need help

+ Need experience
and information
involved from
international
experts

+ Run PT programmes
+ Collecting
feedback/comments from
labs and participants
+ Assess and improve
national methods and
measurement standards
+ Complete measurement
system and procedure
International Comparisons
+ Review the results

9

13‐15 June 2007

+ Publish a national
reference for measurement
+ set up a PT scheme
+ Linkage to the
international measurement
system
+ Co‐operation with
accreditation body

Remark

6
months

2
months

+ Need experience
and information
involved from
international
experts: how to
obtain the most
accuracy results?
What need to
change?....
1
months

+ Need Co‐
operation with
international
organisations

Road Map for Metrology in Chemistry in Malaysia
Dr. Osman Zakaria
National Metrology Laboratory, SIRIM Berhad

4 month plan for MiC Forum
The MiCNet is being created to meet the need for a national platform of
government’s/competence laboratories to promote and give guidance on
internationally recognised and accepted equivalence of measurement results in
the field of metrology in chemistry and traceability to appropriate measurement
standards.
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Main Objectives for MiCNet
⇒ promoting the concept of traceability of measurement results to the International
System of Units (SI) or, where necessary, to other internationally agreed
references;
⇒ promote close links between Government’s Laboratories and National Metrology
Institute (NMI);
⇒ coordinating and giving guidance in the establishment of Reference Measurement
Systems with respect to regulatory needs
⇒ identifying and prioritizing the measurands requiring international traceability and
comparability and thereby encouraging appropriate organizations to accept
responsibility for the development of suitable reference methods and measurement
procedures and certified reference materials;

⇒
⇒
⇒
⇒
⇒

publicising widely relevant information to interested parties;
providing scientific and organizational expertise to the parties involved.
coverage of the enormous amount of work by a national division of labour
approach is in agreement with resolution 10 of 21.CGPM
permanent, direct contact to national expert institutes gives fast access to the
relevant information on metrological needs in a subject filed

Role of NML‐SIRIM in the MiCNet
• Selection and co‐ordination of the network partners
• Cooperate internationally under the Asia Pacific
MetrologyProgramme (APMP) and Meter Convention
(BIPM) and share work
• Maintenance and development of metrological key
competences in chemistry (maintenance and
development of measurement techniques)
• Disposition of a metrological dissemination system
• Work on key pure materials (niches in the market)
• Collaboration or sub‐contract some work with other
potential institutes or laboratories
• Designate sector specific expert/national reference labs
• Coordinate and organize workshop for stakeholders

Who will benefit?
It is intended that the activities of the MiCNet should reflect a truly national
partnership of the players/stakeholders in the field of chemical measurements.
Inevitably, this will become a large group, and it is likely that at regular intervals,
perhaps twice a year, a Working Group Meeting will be convened to which all
participants in the MiCNet activities will be invited.

Terms of Reference for the MiCNet
•

•
•

To develop pilot studies and carry out inter‐ comparisons of national
measurement standards for various field in chemical measurements and bio‐
analysis
To assist in identifying and establishing inter‐laboratory work to improve the
traceability of chemical and bio‐analysis
To establish and update a work plan to be adopted by Consultative Committee for
amount substances (CCQM)
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To discuss and review the scope of the Laboratory networks and to interface with
other working group related to metrology in chemistry(MiC)

Field Metrology in Chemistry
⇒
⇒
⇒
⇒
⇒
⇒
⇒
⇒

Health (clinical, diagnostic markers, steroids, hormones, electrolyte elements)
Food (pesticides, toxin, drinking water)
Environment (water, air, global warming, contaminants, primary gas mixtures)
Advances materials (semiconductors, alloys, polymers, plastics, catalysts)
Commodities (oil, cement, precious metals, alcohol content, moisture)
Forensics (drugs, explosive, breath analysis, DNA)
Pharmaceutical
Bio‐technology (GMO’s, DNA profiling, protein, diagnostic)

Main Agenda
⇒ The MiC symposium is plan on September, 2007 that will be focus on gas
metrology
⇒ Prioritize the national needs among stake holders
⇒ Distribution of evaluation forms and other related documents
⇒ Create the PT scheme programme to focus on particular activities in the country.

The network: selecting the partners

The network: partners for cheMiCal standards
•
•
•
•
•
•
•
•
•
•
•
•
•

Chemistry Department (MOSTE)
Department of Standard Malaysia (DSM)
Bahagian Teknologi Pemprosesan Sinaran, Agensi Nuklear Malaysia (MOSTE)
AMREC, SIRIM Berhad
COMBICAT Research Center, University Malaya
Jabatan Kimia, Fakulti Sains, UTM
School of CheMiCal Sciences, USM
Pusat Penyelidikan Perubatan Herba, IMR, MOH
Forensic Laboratory, Polis Diraja Malaysia
Pesticide Control Division, Department of Agricultural
Department of Veterinary Services
Doping Center, USM
MARDI
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University Hospital, Kuala Lumpur
Forest Research Institute of Malaysia(FRIM)
Malaysia Geological Department
Department of Chemistry, UPM
Petronas Gas, Kerteh
PRSS, Bangi
Civil Engineering Department, University Malaya
Agriculture Research Center, Semongok, Kuching
National Pharmaceutical Control Board (NPCB), MOH
Tenaga Nasional Research and Development (TNRD), Bangi
Food Laboratory, MOH
Lembaga Getah Malaysia, Kuala Lumpur
Department of Meteorological Services
Department of Fisheries Malaysia
Fires and Rescue Services Department
Public Health Institute, MOH
Malaysia Palm Oil Boards (MPOB)
PRSS, Petronas
Department of Environment (DOE)
Technology Park Malaysia Corp S/B
InnoBio, MOSTE

Building‐up the national capabilities (16 month plan)
New building for Chemistry will cost about USD 5 millions under Nine Malaysia
Plan (2007~2010). The original kick‐off for the construction plan on July or August,
2007 and the building will be ready by August, 2008.
- Purchasing of equipments already in place for procurement process about USD 4
millions from December, 2007 until August, 2008
CURRENT DEVELOPMENTS
• The new building is proposed at Salak Tinggi,
Sepang that nearby our
existing building
• It covers activities of gas standard mixtures,
electrochemistry (pH,
conductivity and coulometry), surface analysis, trace metals, biotechnology,
characterization of pure organic substance and CRM’s production
-

Manpower and New Recruitments for MIC
Traceability Structure for CheMiCal Measurements… New Building: Chemistry
Section in Malaysia

Traceability Structures in Malaysia and linkage to APMP, CCQM and CIPM/MRA
•
•
•
•

NML‐SIRIM acts as legally responsible national authority in an international
metrological network established by CIPM/CCQM
It shares and delegates its work on the national level in a network with dedicated
institutes responsible for a defined subject field
It establishes a linked & harmonized traceability structures with this national
network to support and ensure international comparability.
If this is all established, the final goal of all the traceability efforts can be achieved,
namely:
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2.4 Other Matters
Dr. Willie May, NIST6, briefly presented issues related to the Joint Committee on
Traceability in Laboratory Medicine (JCTLM) and its upcoming meetings, which one will be
held in Beijing, China in October 2007.

3. WORKSHOP EVALUATION
At this point, it is important to hear from the participants their views to this workshop and
the whole process of bringing them through the MiC Guide, step‐by‐step. The feedback
from the participants will give some clues to APMP TCQM to decide how the assistance for
MiC national infrastructure development should proceed.

Points to evaluate
•

•

•

Feedback to the MiC workshop
o Overall workshop assessment (score 0 Æ 10, 0 = no value, 10 = most value)
o Was it beneficial to you? / Did it meet your expectations?
o How was the process?
o How was the content?
o How was the workshop preparation and organization?
o How to improve it in the future?
o Etc.
Feedback to the MiC –Guide process
o Was it worthwhile?
o Shall we continue it?
o Shall we repeat the same process with other economies?
o Shall we do it differently?
Suggestions how APMP can be more useful for your economy’s MiC development.

Evaluation Process
•
•

Written feedback
Followed by open discussion on the feedback points

Evaluation Results
Fourteen responses from participants and observers were returned to the facilitator. In
recording the results of the evaluation, some notes/observations are made as follows.
• It seems that sometimes the terms ‘DEC’ and ‘DEs’ were mixed up.
• Some words or sentences might not be well understood. The writer tried to
document as it was written, except some corrections were made.

6

Database of Higher Order Reference Materials and Reference Measurement Procedures by Dr. Willie

May, NIST, is in ANNEX 6.
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3.1 Feedback to the MiC workshop
3.1.1 Overall workshop assessment
0
No
value

1

2

3

4

5

6

l

7

ll

8

lll

9

10
Most
value
ll

3.1.2 Was it beneficial to you? / Did it meet your expectations?
• The workshop is very fruitful for participating economies to learn how to start MiC
in their economies.
• The workshop has benefits for the MiC started economies.
• Yes, from this workshop. I learn more about MiC and how to do to realize
traceability of MiC.
• Know the situations of the Asia‐Pacific countries and further cooperation on MiC.
• Under CCQM’s guide, the trend.
• Priority for the unaddressed areas, know the importance of this and further
concentration.
• Plenty of information exchanged within the workshop is, of course, very useful;
however, personal network will be the best output.
• Personal communication to plenty of people work in metrology. (9/10)
• Participants received information from international and NMIs in field of chemical.
(9/10)
• Well, know about make workplan.
• Yes, undoubtedly. It is beneficial for DEC but still does not meet the expectation.
• Good exercise as representative for each NMI to gather all the information
required to plan the programme of MiC for the country.
• Yes. Assessment of NMI’s achievement.
• Very useful (8) especially for ‘beginners’.
• Yes, it is beneficial for my economy and it met its objectives and expectations.
• Give me an overview and useful for Indonesia to prepare developing programme
for MiC.
3.1.3
•
•
•
•
•
•
•
•
•
•

How was the process?
It is easy to follow step‐by‐step. I can see the whole process for building‐up MiC.
The process is reasonable. Each part is correlated closely with the former one.
Good.
Could pull out many problems from each participating economies. (8/10)
Logic. I think that the time to present depends on subjects need to introduce,
depends on the level of measurement capabilities of each country. Thus, don’t
regulate how long the presentation is? (15, 20, 45, <60 mins ok)
Good. (9/10)
Process would be more comprehensive/build up by awareness.
Ok.
Good, enough time for discussion. (7)
Good. Giving guidance.
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3.1.4
•
•
•
•
•
•

How was the content?
The content is included all of the guide process.
Should be arranged according to the situation of each economy.
Should be connected with the specific economy situations of each country.
Ok. That’s orientation for my country in the field of MiC.
Conformity with the participants. (8/10)
The workshop content should be presented by the Director and Head of Chemistry
from each NMI.
• Good. (7)
• The course content was nicely designed. It would have been better if would have
few more real examples.
• Need more comparison from outside APMP.

3.1.5 How was the workshop preparation and organization?
• Everything is good for registration, accommodation, facilities, but it’s too late for
information.
• Preparation was well done. Organization was good. Should ensure that every
economy participated in the workshop has known the content of it and be ready
for it.
• Good.
• I was registered through APMP/DEC, but not registered. (6/10)
• Preparation was good. (8/10) Organization was good. (9/10)
• Preparation was good. Workshop organizer is really excellent.
• 25‐26 May 07 received invitation form. Not well informed in advance. Workshop
organization – excellent facilitator, good human resources i.e. experts, teams.
• We need more time to complete the ‘template’ circulated before the workshop.
(6) Workshop organization was good. (8)
• Course content materials should reach participants well advance so that they come
prepared.
• Giving the questionnaire too short, need to search data more accurately.
3.1.6 How to improve it in the future?
• To define clearly the objective and the person who should attend and the
outputs/outcomes of the workshop.
• Invitation letter should be sent to participants not less than 1 month in advance. In
China’s case, NIM China may need around 3 months to process the approval from
management.
• The preparation from all participants should submit to experts before the
workshop in order to ensure that they are really met the objectives.
• Each economy should take some actions in MiC because some economies just start
MiC.
• We need some more workshops with the detailed topic (for example: Food Safety,
Standard Gas Mixtured, Electric Chemical, …. How to develop a plant,
infrastructure, traceability for each field?)
• Having an initial survey (survey sent by email about situation of metrology in each
country, there are some different metrology levels.). After that, review and
evaluate and find out the suitable topics.
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Presentations of NMIs should be formatted the same form and contents.
Shall choose head of group for discussion.
Invite more participants.
To be more benefit, the organizer should invite more NMIs within APMP because
we have more than 25 NMIs of economies in the region.
Distribution of the conclusion to all members involved and future plans
announced.
More interactions and discussion with the experts.

3.1.7 General Comments
• This workshop could have collected more attention and participants.
• More and more symposiums/workshops for DEs.

3.2 Feedback to the MiC Guide Process
3.2.1
•
•
•

Was it worthwhile?
Yes. (lllll)
Yes, the process was ok.
Practical example is, of course, worthwhile like Alcoholica, NIMT, Malaysia,
Vietnam.
• Very important guideline in order to develop and improve the MiC system for
developing economies.
• It was worthwhile. (8)
• MiC Guide is a good starting point but needs more technical aspects are to be
incorporated.

3.2.2
•
•
•
•

Shall we continue it?
Yes. (lll)
Yes, the same way this workshop.
Yes, it needs to continue and also in DE countries like ...
We should continue it in different way e.g. Bilateral Collaboration between
developed NMI which can be a role model for new NMI (developing economies).
• We should evaluate the effectiveness of the guide before any decision for
continuation.
• Should be continued. (8)
o Guiding developing countries to do right things in the right way.
o Need continuous process.
• I have a suggestion that it should continue in rotation among the economies and
should have participants from accreditation bodies, key customers and
laboratories.

3.2.3
•
•
•

Shall we repeat the same process with other economies?
Yes. (ll)
Yes, would be in DEC and more participation from related background.
Yes, because the international system and further cooperation are very important
work for MiC.
• See 3.2.2 since different economies might have different situations.
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It will be useful for other developing countries too.
Depends on the needs.

3.2.4
•
•
•
•

Shall we do it differently?
How?
Yes, it may need some differences.
By supporting training/ advice/TA etc.
The representative from TCQM or CCQM should be invited in each economy
programme to explain the detail about the process of MiC Guide.
• See 3.2.2, but it is very challenging! It takes time and budget.
• Modification for improvement by questionnaire on MiC organization in general and
more discussion on case studies.

3.2.5 General Comments
• Unfortunately I did not have a chance to look through the guide.
• Participants of wide spectrum! Next time will be helped with guides for leveled
ones.
• Informed by email that is better send (cc) directly for participants joining.

3.3 Suggestions how APMP can be more useful for your economy’s MiC
development.
•
•
•
•
•
•
•
•

•

•
•
•

APMP should cooperate among RMOs in sharing information/guideline to develop
CRMs.
Publish more newsletter or publication about MiC.
TCQM should play a strong role by assisting DEC in developing MiC.
APMP should arrange the symposium or workshop for improvement of the
knowledge.
More international cooperation.
More symposiums.
More technical communication.
My personal wish is to increase the DEC members by inviting more new economies
to APMP and DEC. To increase efforts and investments to DEC. The annual
economic growth rate of DEC members is so great that in the near future some of
the DEC could become donors, which makes successful example of APMP DEC
programme.
The APMP can be more useful for MiC development via various factors;
o Close collaboration with other organizations or government e.g. APEC.
o Representative from APMP should be invited in any technical forum or
meeting organized by government agencies.
o Training Center from various experts for members of APMP.
o We should have more frequent meeting or workshop for discussion of the
MiC progress.
CEO of APMP should evaluate the programme i.e. TCQM and figure out the real
causes of poor quality of measurement/products/services.
APMP, once collect most probable causes of poor quality, should raise this issue in
APEC, UN, etc.
Wider and more frequent dissemination of APMP activity – Past‐Present‐Future.
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APMP forum is continuously needed to assist the developing economies to develop
their MiC in continuing process/manner.
APMP can have more training programmes in these economies to generate
awareness among the scientists, technocrats, users industries and in the college
education.
To have more attention in giving guidance, case studies so that each economy
countries sharing various practical to get faster development.
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Preparation Document for Attendees to the
Workshop on Developing a Suitable National Infrastructure of Metrology in Chemistry
Xian, China
June 2007

Background
This document is intended to give attendees some “homework” to do before you attend
the Workshop in June. By completing this work you will be better prepared to engage
fully in the Workshop and gain maximum benefit from it. You should attempt to
undertake the three key tasks outlined below.

Task 1: Identify the national stakeholders who will drive the process to create and
implement a good chemical measurement system
You should attempt to answer the following questions:
o Are there particular industry sector groups that should be engaged ?
o Which government departments should be most involved ?
o Which regulatory bodies might need a good measurement support system to be in
place ?
o Is there a national accreditation organisation that should be engaged as a partner ?
o Are there any proficiency testing providers in chemistry ?
o Which other service providers (e.g., education, chemical analysis) might be
included ?
o Are there professional scientific associations that might be interested ?

Task 2: Identify the national needs for chemical measurement
This task relates to deciding upon which areas of activity within your economy are in most
need of accurate and reliable chemical measurements.
You should attempt to answer the following questions:
o Which areas of the national economy should be given priority (and why) ?
o Agriculture ?
o Animal production ?
o Manufacturing industry ?
o Mineral resources?
o Seafood ?
o Other ?
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o Which areas relating to national well‐being should be given priority (and why) ?
o Food safety ?
o Health services ?
o Environment ?
o Law enforcement ?
o Consumer protection ?
o Other ?
o In each of these areas, which analytes need to be measured ?
o At what concentratioins ?
o In what matrices ?
o To what accuracy ?
o Do you have enough information to answer these questions ?
o If not, how might you get that information ?

Task 3: Assess the national chemical measurement capability
This task relates to surveying what resources your economy already has in place to be able
to serve priority areas with good chemical measurement services.
You should attempt to answer the following questions:
In relation to the needs identified in Task 1:
o What analytes can be measured ?
o In what matrices ?
o Over what concentration ranges ?
o To what level of accuracy ?
o Which organisations have some of these capabilities ?
o Which organisations might be capable of developing them if they do not already
have them ?

Conclusion
Attempting each of these tasks before you come to the Workshop will place you in a much
better position to gain from the Workshop and to assist your fellow participants in getting
maximum benefit.
So, please set about trying to answer the above questions as best you can.
See you in June in Xian (with your homework done) !!
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ANNEX 3
The APMP Guide on the Development of a
National Chemical Measurement
Infrastructure
Dr. Laurie Besley, NMIA

(In a separate file)
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Country Report: Indonesia
Task 1: Identify the national stakeholders who will drive the process to create and
implement a good cheMiCal measurement system
• Are there particular industry sector groups that should be engaged? Petroleum
industries, food industries and herbal medicine industries.
• Which government departments should be most involved? State Ministry of
Research and Technology, National Standardization Body, National Accreditation
Body, Department of Commerce, Department of Justice and Human Right, National
Agency for Drug and Food Control, Ministry of Health, State Ministry for
Environment and Department of Industry.
• Which regulatory bodies might need a good measurement support system to be in
place? National Standardization Body, Department of Commerce, Department of
Industry.
• Is there a national accreditation organization that should be engaged as a partner?
National Accreditation Body (KAN).
• Are there any proficiency testing providers in chemistry? Limited (Research Center
for Chemistry‐LIPI is nominated).
• Which other service providers (e.g., education, cheMiCal analysis) might be
included? Accredited testing laboratories
• Are there professional scientific associations that might be interested? Indonesian
CheMiCal Society.
Task 2: Identify the national needs for cheMiCal measurement
• Which areas of the national economy should be given priority (and why)?
1. Food and Agriculture products
2. Fishery products
3. Petroleum and Natural Gases
4. Herbal Medicines
5. Environmental
Those are export commodity.
•

Which areas relating to national well‐being should be given priority (and why)?
1. Food Safety
2. Environment
3. Health Services
4. Law enforcement
5. Consumer protection
Related to health and safety issues, and in accordance to State Ministry of Research and
Technology priority program.
•

In each of these areas, which analytes need to be measured?
1. At what concentration? Low concentration and Traces
2. In what matrices? Food, fishery products, agriculture products, herbal
products
3. To what accuracy? Accurate enough for regulatory requirement.
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Do you have enough information to answer these questions?
important information is limited.
If not, how might you get that information? Need more study.
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Availability of

Task 3: Assess the national cheMiCal measurement capability
In relation to the needs identified in Task 1:
• What analytes can be measured? Trace metals, MiCrobial contaminants, antibiotics
(chloramphenicol, tetracycline), cholesterol, veterinary drug residue, liquefied
petroleum and natural gases, nutrients, preservatives, formaldehyde, aflatoxin,
borax, GMO, etc.
• In what matrices? Food, agriculture products, petroleum, fishery products, herbal
medicines, pharmaceuticals, drinking water, waste water etc.
• Over what concentration ranges? Low and trace concentration for hazardous
substances and in accordance to regulatory requirement.
• To what level of accuracy? Sufficient for comparison to regulatory and product
requirements.
• Which organizations have some of these capabilities? Some reference laboratories.
• Which organizations might be capable of developing them if they do not already
have them? Accredited testing laboratories (governments and privates).
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Country Report: NIM, China
Workshop on developing a suitable national infrastructure of Metrology in Chemistry
Task one: Identify the national stakeholders who will drive the process to create and
implement a good chemical measurement system
As we known, there is coming a global consensus that metrology, standardization and
conformity assessment are three pillars to support the sustainable development and to
establish harmonious, equal and honest international trade relationship in the future.
They are national technical infrastructures. In China, they are National Institute of
Metrology, China national institute of standardization and China National Accreditation
Services for Conformity Assessment(CNAS).
The three pillars are interdependent and indiscerptible. Metrology and substance
standards provide the basis for accurate measurements, the accepted performance of
which can then be written in international or national standards, which can, in turn, be
used as the basis for conformity assessment.
There is an increasing awareness of the need to discuss, compare and improve the
infrastructures in the context of national (global) economic efficiency, and market access
for each country. This is where the three pillars come in.
Metrology has become a country’s very important technical infrastructure and provides
fundamental guarantee for all countries in the world to improve their technical innovation
capability, promote economic growth and social progress, maintain national security,
increase competitiveness in international trade, expand international exchange and
cooperation, facilitate the application of high‐tech in industry and uplift their national
strength comprehensively.
Metrology, as well as the other pillars, is facing to the opportunity & challenge.
Reference materials are key elements in realizing the traceability of chemical
measurement results. As a kind of metrological standards with high homogeneity, good
stability and accurate property values, reference materials are managed in China
according to the National Law of Metrology of the P.R.China. Through the use of reference
materials, the comparability of measurement in both time and space dimensions is
ensured, and then the reliability, international equivalence and MRA of measurement
results can be achieved. Now reference materials have been applied in almost all of the
important fields in social and economic development such as energy sources and energy
savings, environment, agriculture, manufacturing, transportation, health care, trade, food
safety, international trade，national defence, and so on. They have become necessary
‘rulers’ for the valid measurement of chemical, biological, physical and engineering
properties in these fields.
NIM‐China is affiliated with the General Administration of Quality Supervision, Inspection
and Quarantine (AQSIQ). Under the leadership of AQSIQ and with the strong support of
related ministries, NIM has achieved a great leap forward in scientific research activities,
international cooperation and metrological services to the customers at the top level of
National Infrastructure of MiC.
NIM is responsible for developing, improving and maintaining national measurement
standards and reference materials for metrology in chemistry, working to ensure the
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accuracy and international consistency of China’s chemical measurements and analysis. It
is tasked with:
z Developing national chemical measurement standards, including primary Certified
Reference Materials, with international equivalence;
z Developing and maintaining internationally competitive chemical analysis and
measurement capabilities;
z Establishing and improving the national traceability system for measurement in
chemistry.
Task two: Identify the national needs for chemical measurement
The identification of national needs for chemical measurement should compliance with
the Law on Metrology of the P.R.China, relative regulations and national standards.
1、The reference materials in existence can’t fulfill the increasing needs for
measurements in the field of food safety. Such as, the food additives that allowed by
national standards are more than 1000, but there are only about 40 food additives in the
catalog of national reference materials. It is quite insufficient. The problem is also exists in
the measurement fields of pesticides and veterinary drugs residue in food. The index list
including 208 pesticides and 171 veterinary drugs and feed additives in agricultural
products has been regulated by AQSIQ. Compare with the list, the number and the series
of national reference materials are both lacked. So, in the field of food safety, we should
main focus on:
• Method development, to measure
Pesticide residue, veterinary drugs, heavy metals，herbal medicine, food additives and
so on.
• CRMs development, including:
Pure material, solution，matrix CRMs ( agricultural products，Chinese herbal medicine
，feed，package materials )
2、 There is only several reference materials in the clinical measurement. They are uric
acid, urea, cholesterol, inorganic components in frozen human serum and standard liquid
of viscosity for blood flow measurement. This is far away from the need. It must be
enhanced to develop the reference materials in clinical measurement. We will focus on
Metabolites and Hormones in the later 3 years. CRM and reference methods
development should be done.
All reference methods will be isotope‐dilution / mass spectrometry method. And it is
possibly LC/MS methods.
Metabolites：Glucose, Urea
Hormones： Cortisol, Thyroxine, Estrodiol,
For the CRM Developed, All will be certified with reference methods.
Matrix: Serum
Metabolites： Creatinine, Uric acid ,Glucose, Urea
Hormones： Progestrone , Cortisol, Thyroxine, Estrodiol,
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3、Matrix RMs used for environmental pollutant testing, such as development of POPs in
river sediment, of RMs used for testing the quality of air, soil and water. The development
of RMs abd testing methods in the filed of environment protection is always the emphasis
of our work. In the past time, now, and in the future. In this field, we will focus on:
• Method with high sensitivity and high selectivity development
• GC/LC‐ICP‐MS to determine organic compounds
• Suitable for determination of organic compounds containing Br, P, S,
Cl, I, etc.
• CRMs development.
– water quality monitoring and for measurement of industrial polluted soil.
– Includes:
• 1) volatile organic compounds (VOCs)
– benzene series, halogenated hydrocarbon, halogenated
benzene
• 2) semi‐volatility organic compounds (SVOCs)
– pesticide residues (organochlorine, and other types)
• 3)nonvolatile organic pollutant
– polycyclic aromatic hydrocarbons (PAHs), phthalic acid esters
(PAEs)
– CRMs include: purity, solution, multi‐component solution, matrix.
• International and national intercomparisons, proficiency tests
– Organize international intercomparisons for pestcide residues and relevant
proficiency tests
• Purity of pestcide residue purity
4、Work related with the RoHS Directive
– China: Management Methods on the Prevention and Control of Pollution
Caused by Electronic information Products (Chinese RoHS) (began from
March,1,2007)
5、Measurement methods research
• ID‐ICP‐MS determining of prohibited elements (Pb,Cd,Hg,Cr) in plastic.
• Microwave digestion ICP‐MS determining heavy metals (Pb,Cd,Hg and Cr) in RoHS
products.
• Microwave digestion ICP‐OES determining heavy metals (Pb,Cd,Hg and Cr) in RoHS
products.
• HPLC‐ ICP‐MS determining of PBB and PBDE
• GC‐ICP‐MS determining of PBB and PBDE
6、Developing new CRMs
z Calibration solution for Cd, Cr, Hg, Pb GBW08612,08614,08617,08619
z Calibration solution for PBB and PBDE BW3521~3523
z Heavy metals (Cd, Cr, Pb, Hg) in Polypropylene (PP) – grain
Include 2 levels and blank. BW3067
z Heavy metals (Cd, Cr, Pb, Hg) in PP – disk used for XRF
Include 3 levels and blank. BW3070
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z PBDE in PE ‐grain
Include 2 levels and blank.
z Heavy metals (Pb, Cd) in soldering tin
Include 2 levels and blank.
z Cd, Cr, Pb, Hg, Br in ABS both grain and disk
Include 5 levels and blank
z Heavy metals (Pb, Cd) in glass CRMs
Include 2 levels and blank.
z Cd, Cr, Pb, Hg, Br ( As) in PS, PE and PVC resin – (grain/ disk)
Include 5 levels and blank for each kinds of grain and disk.
Task three: Assess the national chemical measurement capability
National Institute of Metrology (NIM), founded in 1955 as China’s national metrological
institute and technical center for legal metrology, represents the country’s top
competence in the research and application of measurement science and technology.
Over the past more than 50 years, with the full devotion of a few generations of staff, NIM
has made numerous remarkable achievements. The establishment national measurement
standards and technologies have played a vitally important role in ensuring the accuracy
and reliability of quantity values throughout the nation and their international consistency
and contributed greatly to national economy and social progress.
For the past decades, NIM has maintained close ties with many international organizations
and has always been an active part in activities of world metrological community.
NIM is one of the thirty‐eight NMIs of member states of the Meter Convention that firstly
signed the CIPM MRA in October 1999 on behalf of China. With the framework of MRA,
NIM participates actively in international and regional key and supplementary
comparisons to ensure our national standards’ equivalence and their traceability to the SI,
and provides the country with a very important technical basis for her involvement in
international trade and economic globalization. NIM has also passed laboratory
accreditation to ISO/IEC 17025 for verification and calibration services.
(Comparisons & CMCs)
By now, NIM has participated in 45 key comparisons and more than 50 pilot studies in the
field of chemistry. By the end of 2006, NIM had got 141 CMCs in chemistry published in
KCDB.
The atomic weights of eight elements (Sb, Eu, Ce, Er, Dy, Zn, Sm, Nd) determined by the
division of metrology in chemistry using absolute mass spectrometry were recommended
as new international reference standard values by IUPAC‐CAWIA.
NIM now maintains 6 national primary standards, namely, the combustion heat, acidity,
electrolyte conductivity, viscosity, humidity, and purity of primary reagent standards and
50 national standards for public uses. It also provides 512 certified reference materials
titled with ‘GBW’ which been developed by NIM by May, 2007.
There are more than 200 working reference materials titled with ‘BW’ are developed by
NIM and used as working or quality control standards before they are approved as
national CRMs.
The quality system of reference materials has been established by NIM according to the
requirements of ISO guide 34 and 17025 and is generally shown in the flowchart below. At
the same time, NIM is endeavored to develop primary or high accurate measurement
methods and advanced preparation techniques for the production of reference materials.
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Some CRMs have entered into the CMC catalog published by BIPM. To fulfill effective
external quality control, NIM also participates in necessary international comparisons and
proficiency testing organized by BIPM, CCQM, CCM, ASTM and CNAL, etc.
1） Project application and feasibility study；
Certification design:Client feedback
Planning for the development and
preparation of reference materials

Testing and selection of raw or
candidate materials

Preparation

2） date material, measurement methods and collaborators,
method validation, etc.
3） A li ti f th
ti
l CRM
1） Choose the provider of raw or candidate materials according to
their qualifications.
2） Raw or candidate materials are tested and selected to satisfy
the needs.
3） Keep relevant records or documents and store the raw or
candidate materials properly
1） The instruments used should be verified or calibrated.
2） Guidance of preparation should be followed strictly.
3） The process of preparation should be checked.
Necessary for complicated matrix or solid reference materials.

Homogeneity check

Subdividing

Homogeneity testing

Characterization/concentration
verification

Stability testing

Evaluation of data and uncertainty

Issue of certificate

Storage in warehouse

1） The container should be dealt with properly before used.
2） Possible contaminations, losses and deteriorations during
packaging are considered and avoided, if necessary, special
stability control techniques are adopted.
3） The size of individual units should satisfy the needs of use.
4） Area control for subdividing of different RMs.
1） Samples are representative of the whole batch.
2） For RMs with several properties to be certified,
inhomogeneous properties should be selected for testing.
1） The instruments should be in good status.
2） Guidance of characterization/concentration verification should
be followed strictly.
3） The persons who are in charged of
characterization/verification should be independent.
4） All the measurement report should be checked.
1） The time interval of testing is enlarged increasingly.
2） For RMs with several properties to be certified, instability
characteristic should be selected.
The statistical methods and certification results should be
confirmed by academic panel.
1） The contents and format of the certificates should be
reviewed.
）
1)
2)

Receipt and delivery control of reference materials.
Proper storage equipments and conditions should be
ensured.

Distribute (including transport)

1） Adequate packaging form preventing damage, deterioration or
cross‐contamination should be adapted.
2） Proper way of transportation should be selected.

Client feedback

1） Collection feedback about the quality of RMs and services
provided, and report to management panel.
2） Corrective action should be taken to eliminate the problems
and make improvement.
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In recent years, under the support of the Ministry of S&T and AQSIQ, large‐scale research
and development of RMs in many fields, such as food safety and environmental
protection, are undergoing.
About 100 RMs of pesticide and veterinary drugs are developed till now，most of which
are purity and solution RMs, the uncertainty of purity is less than 1 percent. About 40 food
additives RMs are developed, also, most of them are purity and solution RMs. Among the
food additive RMs, the uncertainties of purity and first class RMs solution are less than 1
percent, and others are less than 2 percent. There are over 30 food matrix RMs, such as
organochlorated pesticide and PCB in fish oil and fish tissue, heavy metals in beef powder,
inorganic components in beef power and bean powder, nutritional and functional
component RMs.
We have over 100 RMs for water quality analysis(solution RMs), such as
halohydrocarbons, benzene series, phenols, nitrobenzene series, clorlbenzene series,
PAHs, PCBs, PBBs and PBDEs and bio‐chemical and chemical oxygen demand reference
solutions. To face RoHS and the import and export products testing, RMs of Lead,
mercury, cadmium and chromium in polypropylene plastic for RoHS(in the shape of
particle and piece) ,Industrial penta‐BDE in iso‐octane and Deca‐BDE in iso‐octane, are
development with a total concentration of 50μg/mL, and the uncertainty is lower than 5%.
Comparisons are organized among China, Japan and Korea about these RMs and got good
result.
To cope with the situations above, the project, Construction of National Sharing Platform
for RM Resources, has been started by Chinese National Institute of Metrology (NIM) since
2004 supported by the National Facilities and Information Infrastructure for Science and
Technology. By now, an information platform containing information of more than 3600
national CRMs has been founded, which can also provide information inquiry, advisory,
technical exchange, online order and customer feedback services. To support the
distribution of reference materials, a modern warehouse with management information
system has also been established to supply more than 1500 RMs to customers worldwide.
Traceability Policy of Reference Materials
The following basic approaches are used to ensure traceability of the property values we
provided:
a) Property values are made traceable to SI units through the primary methods or
potential primary method, such as coulometry, gravimetry, isotope dilution with mass
spectrometry (IDMS), and freezing point depression method. The Chemical Metrology &
Analytical Science Division of NIM has also set up and maintains several national primary
standards such as the national primary standard for chemical purity (coulometry),
combustion heat and humidity, etc. The comparability and equivalence of measurement
method is confirmed by international comparisons if possible.
b) For RMs forming an accurate realization of a unit defined by reference method, their
properties can be made traceable to a result obtained by strictly following reference
method and/or a standard operating procedure developed on the basis of the reference
method. The traceability of the property values like pH, electrolytic conductivity and
viscosity are realized by this means. NIM has set up and maintains the national primary
standards for pH, electrolytic conductivity of solution and viscosity. The comparability and
equivalence of measurement is confirmed by international comparisons if possible.
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c) The property values can also be traceable to other international or national agreed
measurement standards, such as another CRMs. In this case, the traceability information
of the CRMs used should be clear；
d) For matrix reference materials, the determination of the property value can be made
traceable through calibration (approach c). In order to avoid some negative effects on the
establishment of traceability chains due to transformation of the sample from one state to
another or matrix interference, the mode that a network of laboratories using one or
more methods with demonstrable accuracy is often used. And the validation can be done
through measurement of other similar matrix reference materials, using known reliable
reference methods or interlaboratory comparisons.
e) For purity reference materials and purity materials used for the preparation of RMs, the
contents of the main component can be measured through methods such as freezing
point depression or chromatogram. At the same time, the impurity that may exist will also
be analyzed through MS or spectrum method, and so on.
f) In order to realize the traceability of the results, any factor involved in the measurement
should be well controlled. These include: 1) the calibration, verification and periodical
check of equipments used, such as balance, should be performed successfully; 2) the
purity of the reagent and the conditions may cause contaminations and losses should be
strictly controlled, etc.
R&D Projects Ongoing/Planned
The formulation and application of technical specifications of RMs
Establishment of the traceability system for pesticide residue determination
Development of mass chromatography spectrometer
Integration of reference material resources nation‐wide
Establishment of a sharing platform for resources in the field of metrology in chemistry
Establishment of a sharing platform for experimental materials and RMs
In future, we will intensify our efforts to achieve more creative achievements oriented
towards economic and social development and the better quality of life. One of our work
focuses will be the research on cutting‐edge science and technology and new generation
measurement standards that especially answer to the needs of modern society. It is our
objective to develop NIM into a world‐class NMI with an optimized academic and
organizational structure, strong human power, high innovative capability and great
strength in metrological research.
Main research will be focused on: Environment, Clinical Chemistry, Food, Work related
with the RoHS Directive, Measurement methods research, developing new CRMs.
Study of the abundance of isotopes standard
z To study construct project;
z To build measuring method;
z To develop Zn, Sm, Se, Cd abundances of isotopes standards and study relevant
reference materials;
z To measure atomic weight of Se, Cd and Yb.
• China has been forming the NSMiC to ensure the chemical measurement results
equivalent & internationally recognized.
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NSMiC is an aggregated and interactive system of national resources for various chemical
measurements.
a part of National Technical Infrastructures, including national technical &
organizational system, is running under a given institutional arrangement.
• NIM is displaying the core and the leading role in the development of NSMiC.
Main task
♦ To establish and maintain national measurement standards in chemistry including
CRMs, which should also have the comparability and equivalence around the world;
♦ To keep the national capabilities of chemical measurements, which is internationally
advanced and competitive
♦ To establish and maintain the traceability system for chemical measurements, which
allows the metrological users to access and use the national measurement standards.
 The core of metrological technical work in China
The division is composed by six laboratories, they are:
Organic chemistry laboratory
Inorganic chemistry laboratory
Physical chemistry and material characterization laboratory
Reference materials laboratory
Mass spectrum laboratory
Strategic research group
 The origin, to which all quantity values nationwide are traceable
(National measurement standards)
Most potential primary measurement methods in chemistry are studied in NIM too, such
as:
z IDMS method
z Gravimetric method
z Freeing Point Degression method
z Coulometry method
z Titrimetric method
z Others method
Today, bearing the spirit of innovation, we see our mission in realizing more accurate and
traceable measurements to support economic and social development and shape the
future of life. We will continue to promote our world‐wide exchange and cooperation, and
work to our full capacity for the objective of establishing a state‐of‐the‐art national
metrological institute.
Other technical activities
The division, representing NIM, participates in CIPM/CCQM and APMP/TCQM activities.
The division has been serving as the secretariat of OIML/TC17/SC1: humidity since 1996.
The division, representing NIM, participates in ISO/REMCO as a P‐member.
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The division, representing NIM, is a P‐member of the Co‐operation on International
Traceabiity in Analytical Chemistry (CITAC).
The division, representing NIM, participates in the International Database for Certified
Reference Material (COMAR), serving as China’s coding center responsible for data entry
and maintenance.
NIM is committed to push back the frontiers of metrology to support the nation’s
development in economy, science and technology and to facilitate the application of high‐
tech in industries. For more than 50 years since its founding, a great number of
foundational and application R&D projects were completed, winning up to 300 state and
ministry‐level prized. NIM’s research achievements have been playing a very important
role in the country’s economic construction, high tech development and the overall social
progress.
NIM is a member of all the 10 CIPM/CCs and all the 11APMP/TCs, APMP Developing
Economy Committee (DEC) and the ad‐hoc Working Group for Material Metrology
(WGMM). NIM also holds the membership of ISO/REMCO, CITAC, COMAR, and maintains
very close relations with OIML, IMEKO, ISO, IEC, etc.
From 1980 to 2006, over 300 R&D projects were done, bringing home 64 national awards.
Services
By May 2006, the division has provided 42 verification, 59 calibration and 62 testing
services.
NIM provides:
♦ more than 1 000 verification and calibration services to customers in a wide variety of
sectors.
♦ Pattern approval testing
♦ Proficiency testing scheme
♦ Technical training programm
♦ More than 500 Certified Reference Materials (CRMs)
(NIM’s status and role in National Infrastructure of MiC: To carry on the scientific research
activities, international cooperation and metrological services to the customers at the top
level of National Infrastructure of MiC.
1. To report to AQSIQ;
NIM is affiliated with the General Administration of Quality Supervision, Inspection and
Quarantine (AQSIQ). Under the leadership of AQSIQ and with the strong support of
related ministries, NIM has achieved a great leap forward in technology and R&D.
2. To participate in technical activities organized by international and regional metrology
organizations, such as CIPM MRA;
For the past decades, NIM has maintained close ties with many international organizations
and has always been an active part in activities of world metrological community.
NIM is one of the thirty‐eight NMIs of member states of the Meter Convention that firstly
signed the CIPM MRA in October 1999 on behalf of China. With the framework of MRA,
NIM participates actively in international and regional key and supplementary
comparisons to ensure our national standards’ equivalence and their traceability to the SI,
and provides the country with a very important technical basis for her involvement in
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international trade and economic globalization. NIM has also passed laboratory
accreditation to ISO/IEC 17025 for verification and calibration services.
3. To collaborate with other NMIs;
4. To provide advises and guidance to field laboratories;
5. To provide technical services to customers.)
 A national legal technical body implementing the Law on Metrology of the
P.R.China
Same as other NMIs, NIM is tasked with establishing, maintaining and improving national
measurement standards and conducting research on relevant technologies to achieve
precise measurements. Up until now, NIM has established 124 national primary standards
and 220 national standards. By disseminating these standards to lower levels of standards
and customs and participating in international comparisons, NIM provides essential
insurance for the accuracy and reliability of quantity values within China and their
international consistency.
In the Law on Metrology of the P.R.China, the metrological instruments related with the
measurement of foodstuff, manufacturing industry and trade and so on must be verified
compulsorily. Compliance with the Law, there are many special reference materials
produced and used for the verification and calibration of the analytical instruments to
assess them, such as . (In the catalog of reference materials of China, )
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Country Report: India
Responses to the Task Document. Presentation slides are in a separated file.
Task 1
The general public awareness in India is quite high. Food, drug, petroleum, environment,
agriculture and other industry sectors are very much aware of the needs. Relevant
government departments such as the Ministry of Consumer Affairs, Min of Environment,
Central Pollution Control Board, Drug Controller of India, are forcing the pace. Bureau of
Indian Standards (BIS) and the National Accreditation Board for Laboratories (NABL) are
additional regulatory bodies. We feel this when they demand the reference materials from
us. For several products such as bottled drinking water the BIS certification is mandatory.
For other products such as gold ornaments, the certification is likely to become mandatory
in near future. The legal metrology department is concerned with adulteration of milk and
petroleum products.
Task 2
Almost all areas of chemistry are in urgent need for taking up in India. Food safety and
environment are major public issues. The drug industry is also well developed. There is a
large number of pathology labs which are being brought into the NABL network. The
agricultural products also carry pesticides which need to be identified just as well as the
aerated drinks.
Task 3
India has some very highly capable chemistry labs. NPLI which is the NMI for India is not
known for chemistry except in the area of gas metrology. Therefore several laboratories
are identified to take the lead in different areas of MiC. These are all part of the CSIR
system. Considerable funds have been earmarked for the in the next Five Year Plan which
is currently under consideration of the government including those for the partner labs.
However the major hurdle is generating interest in these laboratories so that they identify
sufficient man power for this work.
A CRM programme has been running since 1988 with the cooperation of 35 labs with
National Physical Laboratory as nodal lab and already about 50 CRMs have been
developed. This is done mostly by round robin testing. Some participation in inter‐
comparison has been done.
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Country Report: Malaysia
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Country Report: Vietnam
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Country Report: Thailand
(In a separate file)
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ANNEX 5
A Traceability Example for Metrology in
Chemistry
Dr. Laurie Besley, NMIA
(In a separate file)
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ANNEX 6
Database of Higher Order Reference
Materials and Reference Measurement
Procedures
by Dr. Willie May, NIST
(In a separate file)
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