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FieldField
 Polymer Technology Polymer Technology （高分子技術部門）（高分子技術部門）

 Environmental TechnologyEnvironmental Technology Environmental Technology Environmental Technology 
（環境技術部門）（環境技術部門）

 Chemical StandardsChemical Standards （化学標準部門）（化学標準部門）

 Chemical BiotestingChemical Biotesting（化学物質安全部門）（化学物質安全部門） Chemical BiotestingChemical Biotesting（化学物質安全部門）（化学物質安全部門）

 Chromatography  Chromatography  （クロマト技術部門）（クロマト技術部門）

 Chemicals Assessment and Research Chemicals Assessment and Research 
（安全性評価技術研究所）（安全性評価技術研究所）
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（安全性評価技術研究所）（安全性評価技術研究所）



Outline of activitiesOutline of activitiesOu o aOu o a
 1.1.Physical, Thermal and Chemical Tests for PolymerPhysical, Thermal and Chemical Tests for Polymer

22 M f E i l P llM f E i l P ll 2.2.Measurement of Environmental PollutantsMeasurement of Environmental Pollutants

 3.Chemical Analysis of Toxic Substances3.Chemical Analysis of Toxic Substances

 4.4.Safety Tests for Chemical Substances Safety Tests for Chemical Substances 

 5.5.Ecological Toxicity Tests for Chemical SubstancesEcological Toxicity Tests for Chemical Substances 5.5.Ecological Toxicity Tests for Chemical Substances Ecological Toxicity Tests for Chemical Substances 

 6.Preparation and Maintenance of Primary 6.Preparation and Maintenance of Primary 
Reference MaterialsReference MaterialsReference MaterialsReference Materials

 7.7.Calibration of Secondary Reference MaterialsCalibration of Secondary Reference Materials

 8. Development and Supply of Column for GC and HPLC8. Development and Supply of Column for GC and HPLC
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Headquarters and LaboratoriesHeadquarters and Laboratories
LocationLocation

Kurume

Osaka Tokyo

Headquarters

Hita Nagoya
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Administration
・Administration of Affairs

Administration 
Dep.

・Development of Column for 
d

・Maintenance of Facilities

Chromatography   
Dep.

GC and  HPLC

・Supply of Column for GC 
and HPLC

CERI 
T k L b

Chemical 

and  HPLC
・Preparation of Primary Standard 
Gases and Solutions

Tokyo Lab.

Polymer

Standards Dep. 

Ph i l Th l d El i l P i

・Calibration of Secondary Standard 
Gases and Solutions

Polymer 
Technology 
Dep.

・Physical, Thermal and Electrical Properties 
tests for Rubber and Plastics

・ Chemical analysis for Rubber and Plastics

・Monitoring of Environmental Pollutants

f i S b i

Chemical analysis  for Rubber and Plastics

Environmental 
Technology Dep
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・ Measurement of Toxic Substances in 
various sample

Technology Dep.



Chemical Standards Department

Section 1Section 1,
Gas Standards area

Manager S Uehara ChiefManager S. Uehara, Chief

Dr. K. Shikakume

Section 2,
Solution Standards areaSolution Standards area

Dr. K. Shikakume, Chief
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R f M t i l li d thR f M t i l li d thReference Materials supplied on the Reference Materials supplied on the 
Measurement LawMeasurement LawMeasurement LawMeasurement Law

CERICERI 特定標準物質
Primary Reference Material (PRM)

Issue of certificate with logo mark of  jcss

登録事業者登録事業者

Primary Reference Material (PRM)

登録事業者登録事業者
Accredited CalibrationAccredited Calibration

bodiesbodies

特定二次標準物質
Secondary Reference Materialbodiesbodies

Issue of certificate with logo mark of Jcss

UserUser Working standard
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Traceability to SITraceability to SITraceability to SITraceability to SI

l kSI mol kg

NMIJ/AIST NMIJ CRM

日本国キログラム原器
The Japanese copy of NMIJ/AIST NMIJ CRM

Supply of NMIJ CRM
Issue of certificate

Prototype Kilogram

Issue of certificate

CERI NMIJ CRM WeightCERI NMIJ CRM Weight
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Primary Gas standards



Accredited Calibration bodies forAccredited Calibration bodies for
gas standardsgas standards

 Japan Fine Products CorporationJapan Fine Products Corporation Japan Fine Products CorporationJapan Fine Products Corporation

 Sumitomo Seika Chemicals CO.,LTD. Sumitomo Seika Chemicals CO.,LTD. 

 Takachiho Chemical Industrial CO.,LTD.Takachiho Chemical Industrial CO.,LTD.
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PRMs (gas)PRMs (gas)（（2010.22010.2））
1 Carbon monoxide in nitrogen 19 Benzene in nitrogen1 Carbon monoxide in nitrogen 19 Benzene in nitrogen

2 Carbon dioxide in nitrogen 20 Acetaldehyde in nitrogen

3 Nitrogen monoxide in nitrogen 21 1,3-butadene in nitrogen

4 Nitrogen monoxide in nitrogen (Low) 22 Acrylonitrile in nitrogen

5 Nitrogen dioxide in air 23 Vinyl chloride in nitrogen

6 Oxygen in nitrogen 24 o-Xylene in nitrogen6 Oxygen in nitrogen 24 o Xylene in nitrogen

7 Oxygen in nitrogen (High) 25 m-Xylene in nitrogen

8 Sulfur dioxide in nitrogen 26 Toluene in nitrogen

9 Sulfur dioxide in air (Low) 27 Ethyl benzene in nitrogen

10 Ammonia in nitrogen 28 Zero gas (nitrogen or air)

11 Methane in air 29 Zero gas for nitrogen oxides (Low )g g ( )

12 Ethanol in air or nitrogen 30 Zero gas for sulfur oxides (Low)

13 Propane in air or nitrogen 31 Zero gas for VOCs

14 i i i 32 VOC 9 i i i14 Dichloromethane in nitrogen 32 VOCs 9-mixture in nitrogen (14,15,16,17,18,19,21,22,23)

15 Chloroform in nitrogen 33 VOCs 5-mixture in nitrogen (19,24,25,26,27)

16 1,2-dichloroethane in nitrogen 34 VOCs 12-mixture for Soil pollutants monitoring
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17 Trichloroethylene in nitrogen 35 VOCs 7-mixture for Indoor air pollutants monitoring

18 Tetrachloroethylene in nitrogen



Working gas standards ①g g

ComponentComponent RangeRange
GradeGrade

Class 1Class 1 Class 2Class 2
pp gg

Class 1Class 1 Class 2Class 2
CHCH44 1 vol ppm1 vol ppm～～50 vol ppm50 vol ppm ±±1.0 %1.0 % ±±2.0 %2.0 %

CC33HH88(in Air)(in Air) 3.5 vol ppm3.5 vol ppm～～500 vol ppm500 vol ppm ±±1.0 %1.0 % ±±2.0 %2.0 %
CC33HH88(in N(in N22)) 150 vol ppm150 vol ppm～～1.5 vol %1.5 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %(( )) pppp

COCO
3 vol ppm3 vol ppm～～50 vol ppm50 vol ppm ±±1.5 %1.5 % ±±2.5 %2.5 %
50 vol ppm50 vol ppm ～～15 vol %15 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %50 vol ppm 50 vol ppm 15 vol %15 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %

COCO22 300 vol ppm300 vol ppm～～16 vol %16 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %
0 5 vol ppm0 5 vol ppm～～1 vol ppm1 vol ppm ―― ±±5 0 %5 0 %

NONO
0.5 vol ppm0.5 vol ppm～～1 vol ppm1 vol ppm ―― ±±5.0 %5.0 %
1 vol ppm1 vol ppm～～30 vol ppm30 vol ppm ±±1.5 %1.5 % ±±2.5 %2.5 %
30 vol ppm30 vol ppm 5 vol %5 vol % ±±1 0 %1 0 % ±±2 0 %2 0 %
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30 vol ppm30 vol ppm～～5 vol %5 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %



Working gas standards ②g g

ComponentComponent RangeRange
GradeGrade

Class 1Class 1 Class 2Class 2Class 1Class 1 Class 2Class 2
NONO22 5 vol ppm5 vol ppm～～50 vol ppm50 vol ppm ±±5.0 %5.0 % ――

1 l %1 l % 25 l %25 l % 1 0 %1 0 % 2 0 %2 0 %
OO22

1 vol %1 vol %～～25 vol %25 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %
98 vol %98 vol %～～100 vol %100 vol % ±±0.1 %0.1 % －－

SOSO22

0.5 vol ppm0.5 vol ppm～～1 vol ppm1 vol ppm ―― ±±5.0 %5.0 %
1 vol ppm1 vol ppm～～50 vol ppm50 vol ppm ±±1.5 %1.5 % ±±2.5 %2.5 %
50 vol ppm50 vol ppm～～1 vol %1 vol % ±±1.0 %1.0 % ±±2.0 %2.0 %
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Working gas standards ③
(Zero gas)

ＴｙｐｅＴｙｐｅ Quality Quality 

For the source ofFor the source of

< 0.5 vol ppm for CH< 0.5 vol ppm for CH44

< 1.0 vol ppm for CO < 1.0 vol ppm for CO For the source of For the source of 
pollution pollution < 1.0 vol ppm for CO< 1.0 vol ppm for CO22

< 0.1 vol ppm for SO< 0.1 vol ppm for SO22

< 0.1 vol ppm for NO+NO< 0.1 vol ppm for NO+NO22

For environmentFor environment < 0.005 vol ppm for SO< 0.005 vol ppm for SO22For environmentFor environment pppp
< 0.005 vol ppm for NO+NO< 0.005 vol ppm for NO+NO22
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Equipment for preparationEquipment for preparationq p p pq p p p

30 kg  ,  1mg 1.1kg  ,  0.01mg

Preparation system
・ Balance

17
・ Manifold



Preparation methodPreparation methodPreparation methodPreparation method

Evacuating gas 
from cylinder

Weighing 

Fill component

g g
the evacuated cylinder The amount 

of componentFill component p

Weighing the cylinder
Fill dilution gas

Weighing the cylinder

The amount 
of dilution gas
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Weighing the cylinder



The number of PRMs (gas)The number of PRMs (gas)(g )(g )
ComponentComponent RangeRange The numberThe number
COCO 3 vol ppm3 vol ppm～～15 vol %15 vol % 4646COCO 3 vol ppm3 vol ppm～～15 vol %15 vol % 4646
COCO22 3 vol ppm3 vol ppm～～16 vol %16 vol % 2929
NONO 0.1 vol ppm0.1 vol ppm～～5 vol %5 vol % 2626
NONO22 5 vol ppm5 vol ppm～～50 vol ppm50 vol ppm 22pppp pppp

OO22 1 vol %1 vol %～～25 vol %25 vol % 99
OO22 (High)(High) 98 vol %98 vol %～～100 vol %100 vol % 33OO22 (High)(High) 98 vol %98 vol %～～100 vol %100 vol % 33
SOSO22 0.1 vol ppm0.1 vol ppm～～1 vol %1 vol % 3030
CHCH44 1 vol ppm1 vol ppm～～50 vol ppm50 vol ppm 88
CC33HH88 in Airin Air 3.5 vol ppm3.5 vol ppm～～500 vol ppm500 vol ppm 1414
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pppp pppp 1414
CC33HH88 in Nin N22 150 vol ppm150 vol ppm～～1.5 vol %1.5 vol % 1414
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Maintenance of PRMs (gas)Maintenance of PRMs (gas)
 22--set cylinders (PRMs and spare) to every set cylinders (PRMs and spare) to every 

component for maintenancecomponent for maintenancecomponent for maintenancecomponent for maintenance

Periodic rePeriodic re preparation using spare cylinderspreparation using spare cylindersPeriodic rePeriodic re--preparation using spare cylinderspreparation using spare cylinders

C i b t PRM d t d dC i b t PRM d t d dComparison between PRMs and new standard Comparison between PRMs and new standard 

PRMsPRMs⇒⇒sparesspares
New standardsNew standards⇒⇒New PRMsNew PRMs
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New standardsNew standards New PRMsNew PRMs



Cycles of preparationCycles of preparation

CycleCycle ComponentComponent

11--yearyear OO22, CO (> 1000 vol ppm), CO, CO (> 1000 vol ppm), CO22,,
CC33HH88 in Nin N22CC33HH88 in Nin N22

66 monthmonth
CO (CO (≤≤ 1000 vol ppm),CH1000 vol ppm),CH44

CC HH in air NO (in air NO (>> 50 vol ppm)50 vol ppm)66--monthmonth CC33HH88 in air, NO (in air, NO (>> 50 vol ppm)50 vol ppm)
SOSO22 (> 50 vol ppm)(> 50 vol ppm)

33--monthmonth
NO (NO (≤≤ 50 vol ppm)50 vol ppm)
SOSO22((≤≤ 50 vol ppm)50 vol ppm)
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Equipment for calibration No.1Equipment for calibration No.1
RangeRange

1 vol % 1 vol % ～～ 2000 vol ppm2000 vol ppm

2000 vol ppm2000 vol ppm ～～ 500 vol ppm500 vol ppm
SOSO22 in Nin N22

2000 vol ppm 2000 vol ppm 500 vol ppm500 vol ppm

500  vol ppm 500  vol ppm ～～120 vol ppm120 vol ppm

120 vol ppm 120 vol ppm ～～20  vol ppm20  vol ppm

NDIR

15 vol % 15 vol % ～～ 4 vol %4 vol %

4 vol % 4 vol % ～～ 1 vol %1 vol %

1 vol %1 vol % ～～ 2000 vol ppm2000 vol ppm

CO in NCO in N22

1 vol % 1 vol % 2000 vol ppm2000 vol ppm

2000 vol ppm 2000 vol ppm ～～ 500 vol ppm500 vol ppm

500 vol ppm 500 vol ppm ～～ 100 vol ppm100 vol ppm

ll ll100 vol ppm 100 vol ppm ～～ 20 vol ppm20 vol ppm

20 vol ppm 20 vol ppm ～～ 3 vol ppm3 vol ppm

16 vol % 16 vol % ～～ 4 vol %4 vol %］ ］

COCO22 in Nin N22
4 vol % 4 vol % ～～ 1 vol %1 vol %

1 vol % 1 vol % ～～ 2000 vol ppm2000 vol ppm

2000 l2000 l 300 l300 lll l h
24

2000 vol ppm 2000 vol ppm ～～ 300 vol ppm300 vol ppm

NO in NNO in N22 2 vol % 2 vol % ～～ 5000 vol ppm5000 vol ppm

Cell length 



Equipment for calibration No.2Equipment for calibration No.2

Chemiluminescent Total hydrocarbon analyzer 

RangeRange

NO in NNO in N22
5000 l5000 l 1 l1 l

RangeRange

CC33HH88 in Airin Air 500 vol ppm 500 vol ppm ～～ 3.5 vol ppm3.5 vol ppm
NONO22 in Airin Air

5000 vol ppm 5000 vol ppm ～～ 1 vol ppm1 vol ppm

NO in NNO in N22 1 vol ppm 1 vol ppm ～～ 0.05 vol ppm0.05 vol ppm

pppp pppp

CC33HH88 in Nin N22 1.5 vol % 1.5 vol % ～～ 300 vol ppm300 vol ppm
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Equipment for calibration No.3Equipment for calibration No.3

UV–pulse fluorescence 
SO2 analyzer

Magnetic Oxygen Analyzer

RangeRange RangeRange

SOSO22 in Nin N22 20 vol ppm 20 vol ppm ～～ 0.05 vol ppm0.05 vol ppm OO22 in Nin N22 100 vol % 100 vol % ～～ 1 vol %1 vol %
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Equipment for calibration No.4Equipment for calibration No.4

System GC-FID GC-FID with methanizery

RangeRange COCO Used for impurity measurementUsed for impurity measurement

CHCH4 4 in Airin Air 50 vol ppm 50 vol ppm ～～ 1 vol ppm1 vol ppm COCO22 Used for impurity measurementUsed for impurity measurement
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Secondary Reference Materialsy
ComponentComponent RangeRange UncertaintyUncertainty
COCO 3 vol ppm3 vol ppm～～15 vol %15 vol % 0 30 %0 30 %～～0 50 %0 50 %COCO 3 vol ppm3 vol ppm～～15 vol %15 vol % 0.30 %0.30 %～～0.50 %0.50 %

COCO22 3 vol ppm3 vol ppm～～16 vol %16 vol % 0.30 %0.30 %～～0.65 %0.65 %

NONO 0 1 l0 1 l 5 l %5 l % 0 40 %0 40 % 3 50 %3 50 %NONO 0.1 vol ppm0.1 vol ppm～～5 vol %5 vol % 0.40 %0.40 %～～3.50 %3.50 %

NONO22 5 vol ppm5 vol ppm～～50 vol ppm50 vol ppm 0.80 %0.80 %～～3.50 %3.50 %

OO22 1 vol %1 vol %～～25 vol %25 vol % 0.15 %0.15 %～～0.20 %0.20 %

OO22(High)(High) 98 vol %98 vol %～～100 vol %100 vol % 0.05 %0.05 %

SOSO22 0.1 vol ppm0.1 vol ppm～～1 vol %1 vol % 0.40 %0.40 %～～2.00 %2.00 %

CHCH44 1 vol ppm1 vol ppm～～50 vol ppm50 vol ppm 0.200.20 ％～％～0.55 %0.55 %CHCH44 1 vol ppm1 vol ppm 50 vol ppm50 vol ppm 0.20 0.20 ％％ 0.55 %0.55 %

CC33HH88 in Airin Air 3.5 vol ppm3.5 vol ppm～～500 vol ppm500 vol ppm 0.25 %0.25 %～～0.30 %0.30 %

CC33HH88 in Nin N22 150 vol ppm150 vol ppm～～1 5 vol %1 5 vol % 0 25 %0 25 %～～0 35 %0 35 %
28

CC33HH88 in Nin N22 150 vol ppm150 vol ppm～～1.5 vol %1.5 vol % 0.25 %0.25 %～～0.35 %0.35 %
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Traceability to SI for trace Traceability to SI for trace yy
moisture analyzermoisture analyzer

SI

AIST
磁気吊下天秤による拡散管セルの使用
U i diff i ll ith ti i b lAIST

Issue of certificate

Using diffusion cell with magnetic suspension balance

キャビティリングダウンレーザー分光法
Cavity Ring-Down Spectroscopy (CRDS)

Issue of certificate

CERI

UserUser

Issue of certificate

Moisture analyzer
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UserUser



Calibration system for trace Calibration system for trace 
i t li t l

HH22O i NO i N22

moisture analyzer  moisture analyzer  
NN22 HH22O in NO in N22NN22 Trace-moisture

generator
CRDS of CERICRDS of CERI

CalibrationCalibration
(12 ppb~1200 ppb)(12 ppb~1200 ppb)

Diffusion cellDiffusion cell

Trace-moisture (12 ppb~1200 ppb)(12 ppb~1200 ppb)in N2

Moisture analyzer
of userDry 

Water

Diffusion-tube

31
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Thank youThank you

CChemicalshemicals EEvaluation andvaluation and RResearchesearch IInstitute Japannstitute JapanCChemicals hemicals EEvaluation and valuation and RResearch esearch IInstitute,Japannstitute,Japan

Home page address : http://www.cerij.or.jpp g p j jp
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