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Today’s Topics

1. National Standard System in Japan
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National Standard System in Japam:.' nationaietrology Institute of Japan

Traceability in Chemistry
(/— Calibration CRM —\ Chemical /— Validation CRM —\

NMIJ|CRM ) Analysis
Calibration Std. .
(JCSS) Validation of Matrix Typ_e of_ CRMs
pH, Gas, Elements Procedures for Validation

Organic Substances - Sampling
X = - Preparation NMIJ CRM (Matrix Type)
National Standards - Environment
\ 4 - Industrial Materials
Calibration of Instruments“ - Organic Solutions
Ex) pH meter +(EEECE
Gravimetry Quality Control = el Sl e
Titrimetry of Measurement
AAS, ICP-OES, Results < Matrix Type of CRMs
ICP-MS -Internal for Quality Control

GC, GC-MS etc 7 - External

(Measurement Law) ’ (National (NMIJ’s) Task)
ISO 17025 5.6 Traceability _/ True Value ISO 17025 5.4 Validation __/
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National Standal’d SyStem in Japam National Metrology Institute of Japan

Japan Measurement Law

- The Measurement Law of Japan was first constituted in 1951.
- It was originally designed for providing legal metrology.

-In 1992, the Japan Calibration Service System (JCSS) was
established to provide the calibration standards under
the Measurement Law.
The purposes are as follows;
- to harmonized measurement systems internationally
- to protect the consumers
- to maintain the infrastructure for the technological innovation

JCSS is characterized by its relative rigidity of hierarchical
structure.

JCSS has played a vital role in the establishment of traceability
system in Japan, because it has extremely high name
recognition and reliability.
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National Standard System in Japan .\ national vetrology institute of Japan

Supply Scheme of Chemical Standards in Japan

JCSS (by Law): T CIPM Key
Japan Calibration NMIJ — So: Uitesallliy) Comparison
ertifie

Service System Primary
Standards Reference
Organized by National Materials NMIJ CRMs
Accreditation Body (NITE)
Compacison
A T A
D Collaborated Organization g
= (CERI) 2
§ Secondary Standards _.‘é’
@ _ S
~ Compariso 5
,EJ Reference Material H\7
\' Manufactures
JCSS Standard Solutions
Std. Sol. (pH, Elements) , : Matrix Type of
Std. Gases <Hierarchy> : Reference Materials
End Users
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National Metrology Institute of Japan

National Standard System in Japan:

Inorganic Calibration Standards through JCSS

June 2008
I A|]TAIMA[IVA[V A VIA]VIA VI I B|II BJIIB|IVB|V B|VIB|VIB| 0
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s (s pH Std. Sol.; 6 Levels TR R
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; Na | Mg Al P S | C1l| Ar
A K |[Ca|Sc| Ti| V |Cr|{Mn|Fe|Co| Ni|Cu| Zn |Ga As| Se | Br | Kr
. Rb| Sr| VY Nb|Mo| Tc|Ru|Rh|[Pd|[Ag|Cd]| Ih | Sn|Sb| Te| I | Xe
6 Cs | Ba La Hf [ Ta| W |Re|Os| Ir | Pt Hg| T1| Pb| Bi| Po| At | Rn
7 Fr | Ra Ac
Lanthanoid | La | Ce | Pr { Nd |Pm |Sm [ Eu | Gd | Tb [ Dy [ Ho | Er | Tm | Yb | Lu
Actinoid * | Ac|{ Th|{Pa| U | Np|[Pu|Am |Cm | Bk | Cf| Es|Fm | Md| No | Lr

JCSS Available (6 + 29 +10)
Coming Soon (2)

3- 2 = 7 =
under Development (15) Other lons = (M0 304 |N0a N0 | Nita FER
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J) National Metrology Institute of Japan

National Standard System in Japan.

Dissemination of JCSS Calibration Solutions

( NITE Web Site )
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AIST Na tional Standard System in Japan\l National Metrology Institute of Japan

Development of Matrix Type of CRMs

RoHS Regulation;
NMIJ CRM 8103-a Series
for Cd, Cr, Hg, Pb,

Environment
NMIJ CRM7300 Series : : '
Marin Sediment Ly o 31
for Trace Elements oo
for Butyltins
for PCB Congeners
for Organochloride Pesticides
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National Standal’d System in Japan\l National Metrology Institute of Japan

NMIJ Reference Materials (2008. 4.

1. JCSS Reference Materials (121)

Gas Standards 37 (Inorganic 16, Organic 21)
Inorganic Solution Standards 39 (Metallic 29, Non-metallic 10)

pH Solution Standards 6
Organic Solution Standards 40 (VOC 23. EDC 10, etc)

2 . NMUJ Certified Reference Materials (132)

Gas Standards 15
Organic Substances 39
Inorganic Substances 7
Environmental Materials 18
RoHS Materials 11
Polymer Standards 16
Advanced Materials 23 (for EPMA, Multilayer, Pore)
Bio/Medical Material 3

Total Number 229

anionac instirute o ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 11




NM ) National Metrology Institute of Japan

Today’s Topics

2. Growing Demands for Metrology in Quality of Life
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Growing Demands for Metro’ogy NM National Metrology Institute of Japan
Reference Materials Developed
in Japan, NIST, and EU 0812008
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Fundamentals Industrial Fields Quality of Life
500 |--(Traceability) (8 (Validation) | | (Validation) |
B Japan
@ NIST
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Gas.

Iron & Steel
Refractory
Ceramics
Cement-
Copper
Glass
Nonferrous
Rocks

Novel metal
Polymer
Nano Material
Fuel
Environment
Food

GMO
Clinical, Bio
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Inorganic Sol.

Fields of Reference Materials
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GrOWing Demands for Metro’ogy NM National Metrology Institute of Japan

CCQM toward the Quality of Life

Consultz{ Global  |ttee for AmountT
Substan(__Y@™Mng | Metrology in
Chemistry

Clinical |

Food |governmental and
organizations, like !
TLM, TAEA QO _REMCO, IUPAC, C
Codex Alimentarius Commissior? I
Agency Meeting, ILA
Doping Agersy, 1AFS (Internat]
Ac=—crgtion of Forensic Scien




GrOWing Demands for Metro,ogy NM h National Metrology Institute of Japan
Ministry Regulation for Quality of Life in Japan

Ministry of Economy, Trade and Industry : ME]Explosives Control Law

METI Industrial Water Law

Law on Prohibition of Chemical Weapons and Regulation, etc., of Special Chemicals

Ministry of the Environment Waste Management and Public Cleansing Law

ME Water Pollution Control Law

Law concerning Special Measures for Total Emission Reduction of Nitrogen Oxides from Automobiles in Specified Areas

Law concerning Special Measures for Conservation of Lake Water Quality

Air Pollution Control Law

Offensive Odor Control Law

Law Concerning Special Measures against Dioxins

Ministry of Health, Labour and Welfare Poisonous and Deleterious Substances Control Law

MHLW Waterworks Law

Pharmaceutical Affairs Law

Law for the Control of Household Products containing Harmful Substances

g TR ELAl

Industrial Safety and Health Law

Ministry of Land Infrastructure Sewerage Law

and Transport MLIT Law Relating to the Prevention of Marine Pollution and Maritime Disaster

SEBRA R 26 K O SR

Civil Aeronautics Law

Purification Tank Law

1S
Ministry of Agriculture, Forestry, Agricultural Chemicals Regulation Law
and Fisheries MAFF Agricultural Land Soil Pollution Prevention Law
MET! & ME TCaw concerning Reporting, €fc. of Releases to the Environment of Specific Chemical Substances and Promoting Improvements in Their
M [Mini f Enui {1
METI & ME Law Concerning the Protection of the Ozone Layer through the Control of Specified Substances and Other Measures
METI & ME & MHLW Law concerning the Evaluation of Chemical Substances and Regulation of Their Manufacture
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GrOWing Demands for MetrOIogy N National Metrology Institute of Japan

Growing Demands for Reference Materials in Quality of Life

Waterworks Law (revised 2003)

- 51 items to be regulated

- 26 items to be monitored
including 101 pesticides

Regulation of residual
pesticides (revised 2006)
- shifted to a positive-list system
from a negative-list system
- about 800 pesticides with
uniform regulation values
(0.01 ppm)
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Reference Materials in Current Use for Water Quality Testing

Growing Demands for Metrology v

! National Metrology Institute of Japan

Regul ation item Regvﬂlalﬁ; 1 CRV RM Regul ation item Fé%ilalf; | CRM RM
1|baci | | us 26|t ri hal onet hane 0.1
2|col on bacil | us 27|trichloroacetic acid 0.2 commercia
3|cadmumand its 0.01 | JCSS 28| br onodi chl or onet hane 0.03 commercia
4|nercury 0.0005 [ JCSS 29|br omof orm 0.09 commercid
5|sel eni um 0.01 | JCSS 30/f or nal dehyde 0.08 commercid
6|l ead 0.01 | JCSS 31|zinc 1.0 | JCSS
7|arseni ¢ 0.01 [ NIST 32|al umni um 0.2 | JCSS
8|chromium 0.05 | JCSS 33|l ead 0.3 | JCSS
9|cyanogen 0.01 self prep. 34| copper 1.0 | JCSS
10|nitric oxide and nitrous oxide 10 | JCSS 35/sodi um 200 | JCSS
11/fl uori ne 0.8 | JCSS 36|manganese 0.05 | JCSS
12/bor on 1.0 | NIST 37|chl ori de i on 200 | JCSS
13|t et r achl or onet hane 0.002 conmercia 38, cal ci um magneci um ( har dness) 300 [ JCSS
141, 4-di oxane 0.05 commercid 39lignition resi due 500 - -
15/1, 1-di chl or cet hyl ene 0.02 commercid 40|i oni ¢ surfact ant 0.2 commercid
16/ci s-1, 2-di chl or oet hyl ene 0.04 commercid 41/ nust y odor subst ances 0. 00001 conmrercid
17|di chl or onet hane 0.02 conmercia 42|2-MB 0. 00001 commercid
18|t et rachl or oehyl ene 0.01 comercid 43| noni oni ¢ surf act ant 0.02 self prep.
19[tri chl or oet hyl ene 0.03 commercid 44 |phenol 0. 005 commercid
20|benzane 0.01 conmrercia 45 TQC 5 self prep.
21|chl oroacetic acid 0.02 cormmercid 46|pH 5.8-8.6 | JCSS
22|chl orof orm 0.06 conmrercia 47 taste
23| di chl oroaceti c acid 0.04 commercia 48| snel |
24 di bronochl or ongt hane 0.1 conmrercia 49|col or 5 self prep.
25 bronmic_acid 0.01 conmrercia S0/turbidity 2 conmrercia

Inorganic Element
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GrOWing Demands for Metro,ogy N i National Metrology Institute of Japan

Reference Materials Used in Japan

Environmental analysis

Traceable to

Ensuring the reliability of

NMIJ measurement values in fields
ENM Y such as environmental
WRM (Certified) analysis, food analysis and
101 RMs are required to ORM ncertified) cIinic_:aI laboratory testing
analyze agricultural chemicals O reagent requires a vast number of

(Waterworks Law) reference materials.

Food analysis Clinical laboratory testing

246 RMs are required to 98 reference materials

analyze residugl agricultuyal for IVD are listed in JCTL
chemicals

ood Hygiene L




GrOWing Demands for Metro’ogy N National Metrology Institute of Japan

Difficulty in Supply of Sufficient Number of
Measurement Standards by NMIJ

<Now>
Testing laboratories are performing calibrations
using in-house standards supplied by private

reagent manufacturers.

Request

The reliable measurement standards,
which guarantee the traceability and realize the
comparability among values measured.
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NM ) National Metrology Institute of Japan

Today’s Topics

3. New Strategy of Metrology in Chemistry
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GrOWing Demands for MetrOIogy NM National Metrology Institute of Japan
Traceability in Chemical Analysis

/— Calibration CRM —\ Chemical (— CRM for Validation ﬂ

NMIJICRM Analysis
Calibration Std. Validation of <— Matrix Typ.e of. CRMs
(JCSS) Procedures for Validation
pH, Gas, Organics S .
- Sampling
tlials Preparation || NMIJ CRM (Matrix Type)
- - atrix e
—National Standards—’ - Environment P
¥ - Industrial Materials

Catibration of Instrument{s - Organic Solutions
oH, AAS, ICP et - Gases

- Clinical Substances

— Quality Control
: fM remen :

NeVIV:F'GZdZ i oReseuaI?: eme :_ Matrix Type of CRMs
- Food, itives T -
 Postinides | _Internal for Quality Control
- Clinical, Dr. N - External

\_ (Measurement Law) ) \(National (NMIJ’s) Task) )
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Metrological Standards of Organic Substances

Big Gap

- -_- __— ~N e
“ Missing °
S Link ,

e o -

In-house
Standards

Testing, Regulation

Food &
Environment

Characterized and /or
Guaranteed by
NMIJ

4

4 - to Meet the Needs
of the Time

- to Meet the Uncertainty
< Required

- to Ensure
the Traceability
of Measurement

-

New Strategy of Metrology in Chemistrypaiona wetroiogy insitute of Japan
New Dissemination System for
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New Strategy of Metrology in Chemistrypaiona wetroiogy insitute of Japan

Universal Calibration by Quantitative NMR

National Std.
(Conventional)

“Substance to
Substance”
Calibration

Working Std.

National Std.
(Proton Basis)

Hydrogen basis of
Universal Calibration

O

@ CHCl, /S—lFl—NHz
o O\CH
3
| | | |
H

|
O
@ | CHCI S

HH
H
B —XH H‘/\H ||—NH2
H : HsC ~
CHg
Benzene Toluene Chloroform Methamidophos

/ [gNMR]
To calibrate the amount of a
H

substance by measuring the

Hydrogen amount of hydrogen containing in
the substance .
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New Strategy of Metrology in Chemistrypationa wetrology institute of Japan

NMR spectrum of EPN and TMDS

EPN TMDS (Std.)

3 G D D =]
7 > | | 7
+ F C H
N —Si Si—
° ° | |
\P D
A
o\ B D D
E S
H
G
B N T i
A g5 D g F NP
I ! in
L | | {
—_—— EdlE
0.080.08 0.04 0.08 0.08 0.08 0.050.13 0.32
H H H H H H H
IIIIlllllllllllllllllllllllIlllllllllllllllllllllllIIIllIllllllllllllllllllllllIIIII'IIIIIIIIIIlllllllllllllll
9 8 7 6 5 4 3 2 1 0 -1
Chemical Shift (ppm)
Acquisition Time (sec) 4.0000 Comment EPN-14BTMSB-d6, run1 ‘
Date Jun 20 2008 Date Stamp Jun 20 2008
File Name \\150.29.164.185\vnmr2\saito\auto_20.06.08\EPN-14BTMSBd4-32-4-60d-11.fid\fid \
Frequency (MHz) 599.90 Nucleus 1H Number of Transients 32
Original Points Count 239880 Points Count 262144 Pulse Sequence s2pul
Receiver Gain 20.00 Solvent DICHLOROMETHANE-d2
Spectrum Offset (Hz)  3446.3828 Sweep Width (Hz) 59970.02 ‘ Temperature (degree C) 25.000
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New Strategy of Metrology in Chemistrypaiona wetroiogy insitute of Japan

Traceability of qNMR Calibration

Benzoic acid N
99.9958 OH Traceability Source
' - NITS SRM 350a -

NIST SRM 350a

-+0.0027

Dimethyl sulfone
100.1
0.3

C
Cl Cl
O .i‘ l(@’ )
Cl cl
ERM AC—110a

Name 4,4"-DDE 4,4 -DDT Aldrin cis-Chlordane a-HCH
Purity (mass %) 99.6 99.9 98.7 99.1 99.2
Uncertainty 04 1.2 0.5 0.5 0.6

(mass %)
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New Strategy of Metrology in Chemistryationa vetroiogy nstitte of Japan

Analytical Performance of g-NMR

NMR DSC GC
Compound .o,  Uncertainty o+ Uncertainty e o
Purity ( %) ( %, k=2 ) Purity ( %) ( %, k=2 ) Purity ( % )
p,p'-DDT 99.9 1.1 99.6 0.3 99.5
p,p'-DDE 99.8 0.6 99.7 0.3 99.6
___pp-DDD - 999 05 9298 | 02 99.6  _
! Aldrin 98.7 04 99.8 0.1 98.8 |
\___Dieldrin 978 . 0.7 ______. 998 02 99.0 .
Endrin 99.2 0.9 99.7 0.2 97.7
trans-Chlordane 99.5 0.6 99.8 0.2 99.6
trans-Nonachlor 99.5 0.6 99.7 0.2 99.0
cis-Nonachlor 99.9 0.5 99.8 0.2 99.8
Oxychlordane 99.3 0.5 99.9 0.1 99.6
Heptachlor 99.3 0.3 99.7 0.3 99.3
a-HCH 99.2 0.6 99.6 0.3 99.2
6-HCH 99.0 0.6 99.9 0.1 99.2
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New Strategy of Metrology in Chemistrypaiona wetroiogy insitute of Japan

Uncertainty Budget for 4,4°-DDT

0.00% 0.10% 0.20% 0.30% 0.40% 0.50%

gNMR procedure

NMR (peak selection)

NMR (peak saturation)

Purity (internal standard)

Balance (analyte)

Balance (IS)

1H natural abundance (analyte)
1H natural abundance (IS)
Mass (analyte)

_
—
_

Mass (IS) _

0.0000% 0.0010%  0.0020%  0.0030%  0.0040%  0.0050%
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—— Conventional Calibration

bility through

“—~—> Hr
«—< _0 [

bility through Sub

—<— 0 [

€“—=— > E
><-3c><—-05—><-30<—b—,—><-30

O =

[ZD-DO

Innovation in Dissemination of Chemical Standards

Calibration by qNMR

New Strategy of Metrology in Chemistrypaiona wetroiogy insitute of Japan

National
Std.

ubstanc

«—8 — < mo

€—0O—N HE~
Ajjqeaseu)

Secondary
Std.

tanc

«—Q <« m

Working
Std.

< HDo

[>-3C>

\\N e €<—0O — N Ho
Ajjqeaseu)

i

(NMIJ CRM) Primary Std.

Traceability through 'H

\\N-:)O

Ex) Series of Pesticides (26 kinds)

Ex) Series of Pesticides (26 kinds)
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CO n C I us i O n S NM National Metrology Institute of Japan

Development of Standards for Safety and Security
Comparability and Reliability of Measurement Dala

<KNMIJ’s Mission> Metrology
+ Reference Labs. >Primary Standard s_ rfﬂﬂﬁﬂ”ilily
- Reference Materials | | cparacterization
+ Reference Values »Calibration
1 JCSS
Traceability NMIJ CRM
Proficiency ||| Measur?m?r.lt Data with _8 Methods
Validation || > Reliapliity <ll| validation
> Accreditation \ >Comp arability % > Standardizati
g > Commutability ancdardization
ISO 17025 > International Traceabilit
ISO Guide 34 Y eerles
ISO Guide 43 —
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N National Metrology Institute of Japan

New Horizon in Metrology
- Metrology in Quality of Life -

30



N ! National Metrology Institute of Japan

Thank you, Queretaro!
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