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ὨМѝכṅשׁ  

ɦӖӢо ɧ ᶾדּ ӖӢЏ Ἤṿӣ

о ₇ Ὅ ⇔ ạ∂Ӵ Ȳ ẁ вӖӢ

Ȳ ᶺ Пɦ ȳ ц ɧ ᶾ

֝ȴ ӭᾼ֯∂ П ӖӢо ṆȲ

ћ вӖӢо Ȳ ’ Ὠᾼ ⇔ȲẦᵗ╜Ἀ

ɦӘ ῂ ɧȳɦӘ ɧ ɦӘ ɧП╜ Ѡ ȴ 

Ӑד⇔ѻ Џᵂв Ҕ╗ȸ 

(1) ӖӢׄԓ ạ ᶾ ∂Ӵȸ∂Ӵɦӧ иέ
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ӔṆ ɧȳ∂Ӵ ה оᾬ ⇔ ᶾ

ц ч ἤ ֥ ᶾ ȷ 

(2) Џ ạ ⇔ ᴕᾬ שׁ ȸׁש (100ᴟ

1000) µmol/mol N2O in N2 ȳ1 µmol/molֵכи ἤצ о֥

ᾬц∂Ӵ ϛה₤ ⇔ ᶾ ȷ 

(3) ᾬ ᶾ ṅȸ∂Ӵשׁ   І ѱᶾ ȳ

І ѬМ  І ᶾ ц цḗᾬ ⇔

ᶾ ȷ 

צ (4) ᾬ ᶾ ṅȸ∂Ӵשׁ о ᴕᾬ ᶾ ȳ 

о ᴕᾬ ᶁлἤц ứἤ ᴷц∂ ɦ ᾎ

ẁ ц ⇔ Ṇ ɧȴ 

ѿϱᶾ ∂Ӵ Ȳ֝ ᴩᶾ ӣȲ  פּ Ɫ

ү 2,038ҘаȲԚ 7 ȴѻװ П ӣᶾ в Ɫ ֥

⇔ ᶾ ȳ І ⇔ ᶾ ȳ ⅍ Ὅ

ᶾ ȳцч Ἠᵮ ἤ ᾼ ᶾ ȴױҵȲӼ

֥ в ὑῈ ₇ ᾼ ḖȲ═

ҏ נּ П ᵂ Ȳה ֥ ғ ᾼ═

ⅎ о Ȳѿ ֥ ṿӣ῏ ḖȷṳӔה

⇔ ⅍ ᶾ ’ ד ₇’ ᴯᾼӔ

ה ֥ᵂȲԚ֝ П ѩ ♄

ɎBIPM.QM-K1ɏȲ‚ṿ ᶾ ֥ Ȳ═ ӣ

₇’ᶾ Ầᵗ∂ ѩ ᶾ ӂ ȴ 

ѝ  

The main objectives of this project are to establish the highest 

level national measurement standards with metrological traceability 

for chemicals used in high-technology and traditional industries, to 

ensure the accuracy of measurement results, to achieve international 

recognition of our metrology competence, and to help implement 

government policies for sustainable development in society, 

environment, and economy.  The major tasks in 2016 include: 

(1) According to dynamic volumetric method - permeation method, 

we have built a ñformaldehyde gas analyzer calibration systemò 

and a ñtrace sulfide analysis and preparation techniqueò. We have 

also expanded the capability of our ñtrace moisture analysis and 
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preparation techniqueò to sub-percent level. And for the ñreactively 

inorganic gas dynamic preparation techniqueò, we have 

accomplished an international comparison of O3 reference 

measurement standard by the inter-ministerial cooperation with the 

environmental protection administration. 

(2) For industrial and environmental regulation certified reference gas 

mixtures (CRMs) development, we have developed 10 to 1000 

ɛmol/mol N2O in N2 and 1 ɛmol/mol multi-component volatile 

organic compounds (VOCs) in N2 CRMs and also established the 

gas mixture preparation technique for ethanol in N2 using 

compressed gas cylinders. 

(3) For inorganic measurement research, we establish trace metal ion 

extraction technology to measure trace impurity of metal ions in 

electronic grade ammonia water, especially for ultra-trace arsenic 

species and mercury species. 

(4) For metrology development in organic analysis, we have 

established the preparation technique for plasticizer reference 

material, and evaluated the productôs homogeneity and stability. In 

addition, we set up ñGravimetric method for environmental 

hormone and the concentration verification systemò. 

To generalize the above techniques, we provided technical 

services to 7 industrial companies, with the IP contract amount of 

$2,038k NTD. The major contents for these services are mainly on 

concentration verification techniques for cylinder gas mixtures, 

forensic analysis techniques for gas purity, testing method for 

greenhouse emission, and preparation & measurement of reactive 

gases, such as HCHO, SO2, and H2O. Besides, we are developing 

program and software that can combines with hardware developed 

from industry to receivie measuring data from instruments for 

improving their performance to meet the requirements and intended 

use of end users. These techniques are mainly implemented in the 

collocation comparison platform of air quality monitors. 
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ȳ105ד⇔ ♄ Ὠכ Ṷ 

 

ѡ  ♄ в  

105.04.20 

вׁש ѝЀ ῶц ῶ֢Ϛ  

ὑ ’ Ἤ П )ד2016 30ự) иέо שׁ

Є Ȳṳ ᴩЀ П ѝ ῶȴЀ ѝ ῶѻ Ɫɦ

ἤ ӂᴩѩ ṅɧȲвשׁ ѻ ’ ֥ᵂП

ἤ ѩ ṅȲשׁ ᴩẔד ᴩ Ὠ ȷ

ѝ ῶѻ Ɫɦӧ Ṇ П∂ ɧȲ ה

ӧ Ṇ ᾼ∂Ӵ Ю Ȳṳѹ ᴟЭἬ ᾼׁשṅ

ὨȴẒ ѝ ῶꞋ╥ⱢϠ в⅍вҵῈ ₇ П

Џᵂᴖᵘϩȴ 

105.04.24 

- 

105.06.04 

֥ᵂ 

ᴟѡӐ Ӵᴩ╜ᾎϢ ᶾ ṅἬȵשׁ֥ ṅἬ(AIST-NMIJ)שׁ

ᴩⱢ г П ֥ᵂȲѻ ֥ᵂв Ɫӧ Ѭ П

Ṇ П∂ ȲẔМҔᵶ Ѡ ᾬ › ȳЛ ᾬиέȳ

Л ứ ᴷ Ṇ П ϱ ᴩ ȲṳἋᴼҏ ӧ

Ṇ ᾬ › Пׁשṅ֥ᵂȴѹὑ װ ӻ☼ᴩ МȲ

Ӽ כ AIST-NMIJПԚׁ֝שṅẦ Ȳ Ѡ Ҡ иέ

ᶾ -ԏ ԏ ᶾ ᴩ∟ ṅשׁ ȴ 

105.05.01 

ѩ  

דּ ṅשׁ (Korean Research Institute of Standards and 

Science, KRISS)Ἤ П APMP.QM-S9 ѩ ♄ Ȳѩ ӭⱢ 100 

ɛmol/mol CO in N2Ȳ ѻ KRISS ҵȲҫצ

(CMS/ITRI)ȳ֙ ⇔ ᾬ ṅשׁ (National Physical Laboratory of India, 

NPLI) ЁᴘẔ  ,ṅἬ(National Metrology Institute of Turkeyשׁ

UME) ṅשׁ ᴯ ҒȲБᶙכѩ ԈиέȲṳ ᵫ ӻѻ

ᴯ(KRISS)ȴ 

105.06.24 

שׁ I  

Ӑד⇔ ᶝ ’ ⇔ ⅍П ᵂ ӖӢо

ᾼ ᴩȲẦᵗ о (Standard Reference 

Photometer; SRP) ἤ Ȳṳѹ ѩ BIPM.QM-K1 ẞᶾ

П ֝ȴױҵȲ☼ Ӕ╥ ═ Ὠ ⇔ᾼ

ПϚȲ֪ױӭ›Ὲ ₇ вП☼ ᶁ ᴟ

⇔ ⅍Ἤ ═П ȴ ϱ ♄ Ҡ сᶺ

ц ’ Ἤ ӣ П Ӕ₇ Ȳѿ֪
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в П₇ с ѩ ᴩ ȴṳὑ ɦỂꜜ

⇔ Ὲ ☼ ᶾ ɧׁש ȲӐשׁװ ѻ Ҕᵶȸּר

ᶾ ṅשׁ (National Institute of Standard and Technology)

ṅשׁ James E. NorrisЮ П ȳ ᴕ ԏ⇔ Пԓ

ӣȷЏׁש Мїѵѝ Џ ѻ Ὲ ☼ Ṇ ȴ

Ϣ Ҕ╗ еҨȳ ’ ᶾ Ϣ ȳ ꜜϢ ȳ

ȳׁש Ԛ ȴ 

105.06.18 

- 

105.06.29 

BIPM.QM -K1 ѩ  

רּ цᶾ ṅשׁ (National Institute of Standard and 

Technology, NIST)ẃ Ԛ֝ ᴩỂꜜ ⇔ П ᴕԏ⇔

(Standard Reference Photometer, SRP)ᾼ ѩ ȴӐװѩ Ἤṿӣᾼ

Ɫ ’ ц Ἤ ᾼ Ȳױ ₤ ὑ Ӧד2002

’ ֣ NIST ậ ( SRP 30)ȲӦὑῺדẃӐ Ầᵗ ’

ᴩד ₇’Џᵂᾼ Ȳ SRP 30Ҡ Ԉᴔ

ᾼ Ȳ ӑẃ ᵺ Ȳ֪ױ∂ Ϛ SRPṆ (

SRP 57)Ȳ֝ ᶦ ⇔ ⅍ᾼ֤ Ө ѩ

Ȳ ѿ‚ ֥ᵂȲ Л֝פּ ᶾ֝ד П᷾ᾃ Ȳ

Є ȴӐװѩ ѩ Ὠ ὑ Ӓ ᵫМ Ὑȴ 

105.07.26 

- 

10.07.28 

14
th

 APMP/TCQM GAWG שׁ ῶ 

ῶẒ ѝȲиᵑⱢɦApplication of standard gas for monitoring 

outdoor air qualityɧцɦPreparation and Verification of N2O/N2 Primary 

Reference Gas Mixturesɧȴ›῏ ѝѻ Ὑ∂Ӵ(50ᴟ 1000) ppb

ה оᾬ ⇔П ᶾ ȲӼ Ὲ₇ ṿӣПỂꜜ

SO2 цẔ ᴩϚṆԝПἤ ȷ∟῏ ѝѻ Ὑ

⅍ Ӕӣ ֥ ȸN2O in N2 Пׁש

ὨȲכ ᶾ ϩȴ Ӧ ѝ ῶ ᶺ ὑ

ᾎ ᴕ ֥ Пᶾ ϩȲṳ ᶾ ế֢

ȳᶾ Ϣ ᴩ ӻ☼Ȳ о ᶾ ȴ 

105.9.1 

‚ ᷾ Ɏ֥ᵂ ᶱ ɏ 

Ӑ Ἤ∂ӴП ⇔ ᶾ ắѷꜜ ϚЄ ɎThe 

Linde Groupɏ Ȳ ═ ד ᶾ ֥ᵂȲẦᵗ ὑ Ӵ

שׁ Мї ᴩᶾ ϢИ Ṏȴӭ›ᶾ ֥ᵂв иϮ ◕ ᴩȲ

Ϛ ◕БԒ ứϢ ᶾ Пᶾ ӣ֥ᵂ (Ӑ ᶾ ӣןϤⱢ

ү 416ҘаȲ┬ ứѩẂϱ )Ȳ ϡ ◕ὑ 2016/9/1ӦЏׁש

◕Ầ ҅ῶ Ὥ Іׁש Мї ẕכ Ȳṳᶙכ

֥ᵂ ᶱ ᾼ Ȳѿᵓ∟ ᴩ Ϯ ◕ MOEA דּ ᾼӨ ȴ 
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Ὥ ᷾ פּ 500 а֯үМ ӴϠϚ І שׁ МїȲ

ᶦ Мїױ Ԓ ᾼиέ ₇ ȲⱢ ֮ⅎљ ֥ᵂ ᴴ

ẁὢ ȴ שׁ Мї╥Ὥ І(Linde Electronics)֯ Ṹы֮ ═

᷾ ᵘϩᾼϚ иȴ ὑ ֮ ᴴ֥ᵂᾼ Ḗ Л

ЄȲὭ Ӑװ Џ ᶾ ṅשׁ ֥ᵂ ᶱ П Єӭ Ɫ

‚ І Ӣ ᶾ ᾼ֮֯с ẁ ȴЏׁש ◕Ầ Ӽῶ

ӱȸɦITRI ‍ Ὥ І (ESG)Ӣ ếиέ כ

ᾼ֥ᵂȴᶺ ∕ ѠԚ֝ ҏ ц Іᴩ ᾼ ₇ ὢ

ȴɧ ὑ ѻ ᷾ ᾼ ₇Ɫ І ᾼӢ

ᶾ ṅȲשׁ ₇ѻ ӣ Ɫү ҙ Ȳӑẃױ RDׁש

ṅ ⅍ᾼὢ Ӽ цṸ☺Ӏ цּר Ӏ ȴ 

105.09.06 

שׁ II  

9/6ὑ ᴎЏׁש שׁ ѻ Ɫɦ ᾬ ⇔ иέɧȲ

Ғ Ԛ 24 ȲẔМҔᵶ PerkinElmerṸы⁮ ȳTigerOpticЄ

М ȳ ứὒȳ аԏ ц Ḅ Ὼ ֥ᵂП Ȳ

∟֢ Ꞌῶ ὑ ᾬ ⇔иέᶾ צ ⇔ᾼ֥ᵂ

ȴ 

105.09.08 

שׁ III  

9/8ὑ ᴎЏׁש שׁ ѻ Ɫɦ⅍вῈ ₇ ɧȲ

М Ὲ ₇ Ӕ ἤ ȳ ἤצ о֥

ᾬ иέᶾ ȳӧ ᶾ ц Ѭ

Ṇ ∂ ᴩ Ȳ / צ 32Ϣ/23 ȲҔᵶ

Ϯ ȳṸὧȳъ ȷᴩ╜ ’ Ἤȳ ȳ⁮

ᴯȷᵓ ȳ ᶾȳὡדּ Ȳ

Ӧשׁױ Ȳ ὑ М цП ⇔иέ Ӕ

ἘȲᶁ ḆϚḔצ Ȳ ὑ‚ Ӕ֣ Ϛứצ

ᵗ ȴ 

105.10.27 

Ṇ ∂▲  

▲ ỗ Ᵽ  Ɏ Ӵ ᶾЄדּ /о Џ ṆȲ ԉ▲

ѻ ɏȳḈ ọ Ɏ Ӵӻ Є / ӣо Ṇɏȳ ѡ⁮ 

Ɏ דּ / Ṯׄԓּדɏȳ Ṏ  Ɏ ᾎϢЏ ᶾ

ṅשׁ / Ἤ Ṇ ṅ⅍ɏȳשׁ ′  ᶾӔɎ ᶝɏȳ

 ᶾӔɎ ᶝɏȳѵ₇  Ɏ Мї₇ ɏ

ᾎ ֥ ẁ Ṇ ɎC08ɏȳӧ иέ

ӔṆ ɎC11ɏ ᾎ ẁ Ṇ ɎC12ɏ Ϯ Ṇ

ᴩṆ ∂Пᶾ ▲Ȳ ▲ ὨⱢԓ ∂ ȴ 
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Â Ẕ҃ᶾ ӣП оכὨ Ὑȸ  

· ᶾ Ὠכ ӣɎԚ Ϥןפּ ү 2,038Ҙаɏȸ  

1. ׁӥ ạּדᶾῖԌצ еҨȸϚ о цϡ о ӔṆ

∂ ᶾ Ȳᶾ ὢ Ϥןפּ ү 540Ҙаȴ 

2. ⌡ דּ ῖԌצ еҨȸ ᶠ ⇔иέ ᶾ ӣȲᶾ ὢ

Ϥןפּ ү 305Ҙаȴ 

3. Ԓ צᶾῖԌדּ еҨȸ ᶠ ⇔иέ ᶾ ӣȲᶾ

ὢ Ϥןפּ ү 450Ҙаȴ 

4. ứὒּדᶾῖԌצ еҨȸ ⇔ ᴷỗ (ᶾ ὢ Ϥןפּ

ү 100Ҙаȴ 

5. The Linde Groupȸ ᶾ ӣȲᶾ ὢ

Ϥןפּ ү 416Ҙаȴ 

6. ׁ ԍ ῖԌצ еҨȸ ᾭиέ ἤ ᶾ

ӣȲᶾ ὢ Ϥןפּ ү 125Ҙаȴ 

7. Ӣ♄ῖԌצ еҨȸצ ц ᶾ ӣȲᶾ ὢ ןפּ

Ϥ ү 102Ҙаȴ 

⇔ד · ὢ Ẃ Ὑȸ 

1.ׁ ӥ ạּדᶾῖԌצ еҨȸϚ о цϡ о ӔṆ ∂

ᶾ (ᶾ ὢ Ϥןפּ ү 540Ҙа)ȸ 

ׁӥ ῖԌצ еҨ Ӵὑᴫа Ȳד1993 E+Eȳ ⇔ ȳ

Ṯ ₤ ȳ ȳ ȳ ᴯ ȳ ϩ ȳ ϩ ȳ

ϩ ȳ ⇔ ȳ ⇔ ᴞ о ạ Ȳ2008ד

еҨӔהḆ֤Ɫɪׁӥ ạּדᶾῖԌצ еҨɫ(ѿϯ ׁӥ ạ)Ȳ ѝ

֤ȸYUDEN-TECHȴеҨ Ở ῆ═ ṏ₇ ᶾ Ɫᴞᶺ

ḖȲ2008ד ISO 9001ȸ2000ế ₇ CE₇ ȲֵדẃЛ ці

☺֢ ᴞ о ạ ῶц ạаԈȲⱢ ☺ֵ ṏ П

҅ Ȳ ẁ в֢ד ṏᾼᴞ о ₇ȴⱢϠ сᴞ о ạ

П ₇ Ȳׁӥ ạ ∂Ӵ֢ ᴞ ạ Ṇԝ ₇ ᶾ

ȲⱢ֪ ╜Ἀ ӁП⅍вῈ ₇ ᾎц⅍вῈ ₇ Ȳ

⅍ᶾ Ȳ ⅍вῈ ₇ ᾎвϚ о цϡ о

ᴩ Ӕᶾ ∂ Ȳ Ӧ ⇔ ⅍ ᾼᶾ
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Ȳ ᴖậ Ϛ о цϡ о П ֮ᴯȲ Ṝ

ҵⅎљ ד ₇ᾼ ḖȲ ᴖ ӥׁכ ạӘ Пӭ ȴ 

2.⌡ דּ ῖԌצ еҨȸ ᶠ ⇔иέ ᶾ ӣ(ᶾ ὢ Ϥןפּ

ү 305Ҙа) 

⌡ דּ ῖԌצ еҨכӴὑ Ȳѻד2004 ₇Ɫҙ цԏ П

ȳ Ԉ҅ ȲẔМҔ╗҅ ᾼ UNISEM ȴӐ

⇔ד еҨ ḖӐ ẦᵗȲᵓӣ Ӵ ҵԏמּ (Fourier Transform 

Infrared SpectrometerȲFTIR)цҳ ▀ (Quadrupole Mass Spectrometry, 

QMS) ᶠ ⇔иέ ᶾ Ȳ еҨ ᴟ צᶾῖԌדԏּרּ

еҨП (L/SȲLocal Scrubber) ᴩ֚ ἤ ⇔иέ

L/S Ȳᶦ Ầᵗױ שԏׁרּ   Ӣ ү NF3

Пᵓӣ ȲẦᵗ ׄ   М Ⱨἤ H2 C2H2ѿц◖ ἤ

F2ᾼ Ὅ ⇔Ȳѿ ẁ  ∟ ד ׄ ╟Ḃ ПṼ ȴҫϚ

Ѡ ȲӦὑױ ṿӣщ ᵂⱢ Ȳᴖ ṿӣ☼ П

Ӑכ ╜ Ȳ֪ױӐ Ӽᵓӣױᶾ ӣẦᵗ⌡ еҨ ᴩ

Ṿо ὢ Ȳ ױ ԍ  Ӑȴכ

3. Ԓ צᶾῖԌדּ еҨȸ ᶠ ⇔иέ ᶾ ӣ(ᶾ ὢ

Ϥןפּ ү 450Ҙа) 

(Edwards)Ԓ צᶾῖԌדּ еҨὑ ד1919 Ӵὑ ȲⱢѷꜜ

῀֤ ẁ Ȳ ҙ ȳӂ ӱ ȳы ȳо ȳ ȳ

ᵏ ȳּד ȳ ₇Ҕ цׁש ד Ȳӭ›Ɫ ẕ Atlas Copco

ϯІ ПϚȲ 20ֵ Ȳԓ צ 16 ȳ

100 ὢ Ȳ иеҨ⁄ὑ ⇔דӴȴӐכד1998 еҨӼ ḖӐ

ẦᵗȲᵓӣ FTIRц QMS ᶠ ⇔иέ ᶾ Ȳ еҨ ᴟ

צᶾῖԌדԏּרּ еҨП L/S ᴩ֚ ἤ ⇔иέ L/S

Ȳᶦ Ầᵗױ ׄ   М◖ ἤ ClF3ȳF2ц Cl2ᾼ

Ὅ ⇔Ȳѿц Edwards Ѭ♃ה L/S ϱ צ ᾼ ȴӦ

ὑ F2 Cl2Ӽ ὑ ṓП Ằẃ Ȳ П L/S F2 Cl2צ

ṏֻᾼ Ȳ Ϡצ ᵅ Ể ᾼ֚ ᴆ╬ȲḆ ϚḔҠ

ᵍ Ὅ  ῺỰӖἬ ᾼכ Ằ Ȳ с Ӣ♄₇ ȴױ

ҵȲӼ еҨ ᴟх ԏ ῖԌצ еҨП ה L/S ᴩ ⅍
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SF6ᾼ Ȳ ὍП SF6Ҡᵡ צ Ȳ ӦӐᶾ

ӣẦᵗх ԏ צ ю ⅍ ᾼ ὍȲ ԓ Ә Ựᴰ

ȴ 

4. ứὒּדᶾῖԌצ еҨȸ ⇔ ᴷỗ (ᶾ ὢ Ϥןפּ ү

100Ҙа) 

ӭ›ҙ ц ԏϡ (LED) П І ѻ Ӧҵ ẁ Ȳ

в І Пѻ ẁ Ҕ╗ ђ ъῖԌצ еҨ(ּר )ȳ╢ế

ῖԌצ еҨ(ѡ )ȳᴰх о ה ῂ(ѡ )ȲᴟЭỮ ԉᴶӐЁẁ

ȴ ứὒּדᶾῖԌеҨ ὑ ⇔ד2016 Ở᷾ І ד о

Ȳ ӭ ѿ І ⱢѻȲ Ӣ ⇔ 99.99999% П І

Ȳ ẁ в І ᾬרּ П І Ȳ в ὑ ᾬ

ὗ Пᵺ ȴӦὑ ⇔ І ᾼӢ Л֝ᴁ╬ᾬ

ᴩ иέȲ ậ ᶾ ϚḔϠ ᴁ╬ᾬП ȲᵛҠᶶ ч

ϱ Ȳד‒Ҡצ Ầᵗ ₇₇ Ḃ ȴӭ› І МᾼЛ

ᾬᾬ ҠЄ иⱢẒ ȲҔᵶϠ Лד ᾬ(ѻ Ҕᵶ H2ȳO2ȳN2ȳArȳ

COȳCO2ȳTHCȳѿц H2O)ц Л ᾬ(ѻ Ҕᵶ SbȳCaȳCdȳCrȳCoȳ

CuȳGaȳGeȳFeȳPbȳLiȳNiȳKȳSiȳNaȳZnȳAsȳѿц Bi)ȴⱢϠ Ṝ

ứὒеҨ ὑ І ᾼ₇ ᶾ ḖȲӐМї ᵓӣБ∂ӴП

ᾬ ⇔иέᶾ Ȳ ứὒеҨἬӢ П ᴩ цד Л ᾬ

ᴩ ⇔ứ иέȴ 

5. The Linde Groupȸ ᶾ ӣ(ᶾ ὢ Ϥןפּ

ү 416Ҙа) 

ד2014 10ѣȲ The Linde GroupṸ☺ ҅ῶԚ ϮᴯϢ ›ẃ ᴩ

⅍ Ȳṳ ⇔ ᶾ ᾼ ᴩᶾ ӻ☼ȴᶺѠṳ

ẁ ὢ П ᶾ ẁ Ѡ ᴕȲThe Linde Group Ѐ

Ɫ Carl Jackson, VP Technology and Applications Development, Linde 

ElectronicsȴẔ∟Ȳ2015ד 8ѣ Carl Jacksonẃ‒ῶӱ The Linde Group ὑ

үМכӴ ⅍Ȳṳᶦ ᶾ Ӕהᾼ֥ᵂ♅ (Ҕᵶᶾ

Ϣϩ)ȴ דȲ2015ױ 9ѣ Ѡὑ SEMICON Taiwan 2015 ᴩ֥ᵂ♅

ȴThe Linde GroupἬ∂ ᾼ ⅍ѻ ᾼ ₇Ɫ І

(Electronic Specialty Gases, ESG)Ȳױ ֵҙẓ ч ἤ ◖ἤȴ ὑ



 7 

ׄԓᴕ ȲὑЏׁש в∂Ӵד ᶾ ᾼҠ ἤЛ Ȳ֪ױ Ѡ֥֯ᵂ ה

ϱȲ Ϡᶾ иȸ ч ἤ ᾼᶾ ᴩ֮ ѿ The Linde GroupүМ

ᵿⱢѻȲӐ ѿ ҟҳדἬ∂Ӵᾼᶾ цϢϩế LindeԚ֝ ᴩᶾ ∂Ӵ

שׁ ȴ ứἤ ᾼ ⇔ ⁄ѿӐ Ɫѻ ᴩ ᵿȴ 

ד2016 5ѣȲ Ѡ∂Ӵẓ ᾼ֥ᵂѠ ȲԚиϮ ◕ ᴩȴ 

Ϛ ◕ Ϣ ᶾ ʗLinde ᶺѠ ứ 30Њ Пᶾ ȲᶺѠפּ€

Ầᵗ ᴩ Ϣ ᾼᶾ (Бᶙפּ€כ ứ)ȴ 

ϡ ◕ MoU ȴ 

Ϯ ◕ MOEA A+ ֥ᵂᾨậȴ 

6.ׁ ԍ ῖԌצ еҨȸ ᾭиέ ἤ ᶾ ӣ(ᶾ ὢ

Ϥןפּ ү 125Ҙа) 

ӭ› ѡרּ Ὲ ₇ Ἤṿӣᾼ ᶁ Ḕ

∂Ӵᶾ ӣѿ ᴩ Ȳ ҔᵶẒЄ ȸ 

ᵑϚȸ ⅍ Ȳ ӭҔᵶȸч ȳ ἤ ԓ ȳ

ן₇ ᾼ ⇔ȳ ȳД ȳ ☼ ᾼ ⇔

ứ⇔ȳ ϩ ⇔ ȷ 

ᵑϡȸ ᵿἤ ᴷɎfield performanceɏȲ ӭҔᵶȸ ᵿ ȳ

  П ԓ ȳ ᴕѠᾎἨҫϚ Пἤ ѩ

Ȳц ἤ ᵂ╥ᵡӔ Ɏavailability during maintenance 

intervalɏȴ 

Ӑᶾ ὢ ẁ ᾭᾬиέ ד Пἤ

ᶾ ἤ ᶾ ѝԈȲᵂⱢ ᴩ ἤ с Ḃ ПЏ

ᵂѠᾎ ᴕṼ ȴ 

7. Ӣ♄ῖԌצ еҨȸצ ц ᶾ ӣ(ᶾ ὢ Ϥןפּ ү

102Ҙа) 

Ѐ ẁϢ ֯ϱϯ ȳӢ ȳ›Ἇ ц’ ὂ Ὲ М ȳ

ᴁ╬ᾬȲ ẞ’ ẻᵮ ═ Пғ ȲẔⱢ ҅ϢӢ♄МЛҠἨ

Ӈ ₇Ȳϭ֪Ϣ   ṿӣȲЀ ӐṝḊ ᾼׄԓἤӇ ȴ

ῖԌצ еҨⱢ ’Ӣ Ѐ ₇ ׄԓἤȲ Ϣ ᾼЀ в

Пכи ȳ   ȳЀ ẻᵮ ἤȳ ц І Ȳ∂

ӴЀ ₇П ᾬ ₇ ᶧȲѿᵓ Ѐ ₇П ᾬ ׄԓ Ҡ‒⇔ȴ 



 8 

ȳד⇔ӭ ԓ ӭ П Ὑ   

ᴞ ⇔ד102 ҳד МȲ Ṏ о ȳӖӢׄԓ ạᾬ

Ѡ ᾼ ṅשׁ ȴБᶙכ 3 о Ṇ ᾼ∂ ȳ ∂ 2 צ╠

о Ṇ Пᶾ ȳᶙכ 13 ᴕᾬ ц 14 ᶾ

Ѡᾎᾼ ( ϚȲԓ ҏϚ ῶֽῶϚᴟῶϡ)ȴ ᴖᵓӣᶾ Ӣ ӣȲ

ẁиέ Ӕȳ ᴕᾬ ẁ ȳ о ⇔ ὢ Ȳ ᵗᶺ ӖӢо

Џ ẞӘ Ә ╜ ӭ ȴ 

Ӑד⇔ᶾ ∂ӴП Ɫ ═ ἷ Ӧ Ϛד⇔ᾼ 10
-2
 

mol/mol 10
-9
 mol/mol ⇔ ȲẔМצ М  иᵶכ иέПᶾ

Ḇ ᴟ 10
-11

 mol/mol ⇔ ѿϯȴҠ ᾼ ⇔ МȲ⁄Ӧ ứἤ

֥ ᾼ ɎֽȸCO in N2ȳCO2 in N2ȳCO in N2ɏ ᴟ ч ἤ ᵮ 

ἤ ᾼ ⇔ ɎֽȸHCHO in N2ȳHCHO in airȳSO2 in N2ȳNO in N2ɏ 

 

Ϛȸ ᴩПԓ ứ ҏᶾ /Ṇ ᴕᾬ  
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Ἃ ›Ϯדᶾ ⇔דὨȲ105כ Џᵂ ᴩכὨ ὙֽϯɎ ϚцῶϚȳ

ῶϡɏȸ  

(1) ӖӢׄԓ ạ ᶾ ∂Ӵȸ 

    Ӑד⇔ ҉Ԓ›Б∂П Ѭ Ӣ ᶾ ṿẔ Ɏ0.1ᴟ

7000ɏmmol/molȲѿ ֥Ḇ Єᾼ ḖȲṳѹ Ɏ0.1ᴟ 50ɏmmol/mol

ᴩᶾ ȲЛᵀṿ ӢПѬ ḆⱢ ứȲϷ ю ☼ П ȴὑ

ה ⇔ ᶾ ϱȴ 

    Ӑד⇔ Ɏ50ᴟ 1000ɏnmol/mol оᾬᾼ ӭȲѿ ẁ ϱП

ḖȲᴖὑԒ›∂Ӵᾼӧ ϱȲЭד⇔֯›ἏѡӐ ṅἬשׁ ᴩӻ

☼ ∟Ȳ Ḇ ☼ цѬ иέ Ȳצ ᵅ цѬ

ᴷ ᾼЛ ứ⇔ȲṳᶙכṆ ▲ ȴ 

   ֝Ɫ ч ἤ ᾼ ᶾ ϱȲЭד⇔ ’ ᴩ ֥

ᵂȲᶙכ ᴕԏ⇔ ѩ Ȳӑẃ ѿױ ᵂ Ȳứה ѩ

☼ Ȳѿ ’ в П ֝ȴ 

ҵȲױ    ד ᶾ Ἤṿӣᾼ ȲӐד⇔ Ϣϩᾼ═ і Ȳ

ᶁ ᴩᴞѻ ᾼה ṳ ᴩ Ȳ֥ṿᶾ ᾼ ϩӦиέᶾ

ᾼ∂Ӵ ᴟ ᾼᴞѻ ȴ 

(2) Џ ạ ⇔ ᴕᾬ שׁ ȸ 

104 Б⇔ד ᴩҔ╗ (10 ᴟ 250) mmol/mol П O2 in N2 ᴕᾬ ȳ

CO+CO2+C3H8 in N2Ḧ Ṟ ӣֵכи ᴕᾬ ц 10 mmol/mol

ѿϱ H2S in N2 ᴕᾬ Пׁש ȴӐד⇔═ ᴩױ ֥ ⇔ᾼ ứ

⇔ȲѿᵓӑẃἬ ẁП ₇ Ҡ Ὑ ֥ ᾼצ ṿӣ ȴ 

Ἃ⇔ד105 ᶾ֝ד Ṇ ᴩ(100 ᴟ 1000) mmol/mol N2O in N2 Ȳױ

֥ ᾼ Ḗ ד Ȳ֯ ⅍ ד ᾎ ╜ ᾼ

МȲӑẃ Ҡ᷊ ᶾ ќ ᾼṔᴥȴ 

Ӽ⇔דҵȲЭױ ᴩᾃ ᾎ ⇔ ᶾ ᾼׁש ȲБᶙכ 1 

mmol/mol VOCs in N2ѿц(80ᴟ 140 mmol/mol) C2H5OH in N2 ᴕᾬ

Пד⇔ӭ Ȳṳὑ╠צ Ṇ ɦ ᾎ ֥ ẁ Ṇ ɧМᶙכ

∂ȴӑẃӼ ᾼᾨậ═ ἷ Ѡױ ᾼᶾ  ṅȴשׁ
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(3)   а ᶾ ȸ 

ᾬ ᶾ ṅІשׁ ѿ   иέⱢѻ Ȳ104ц Ӵ∂⇔ד105

Ϡ   І ц ᶾ Ȳ ӣὑҙ ӣП І ⇔и

έӣ Ȳѿц в Л ᾬ ⇔иέᶾ Ȳ ӣὑ І М

Іכиứ иέȴ 

∟ ѿ ҟ∂ӴП а иέᶾ Ɫѻ Ȳὑӑẃ ד4 а

ᴕᾬ ẁ ц ⇔ Ṇ Ȳ שׁ ⇔  Ḋц ⇔Пи

έᶾ ȳ ϩᾎ ᶾ ȳ ⇔ ứ ᶾ ȳỒᴏ Іכи ᶾ ȳ

ḊМ а П֝ᴯ ᾎȳ І H2O2Ἠ H2SO4 М ІכԌи

έᶾ ȴṳὑ ד2018 ∂ 1 ϩᾎ а ẁ Ṇ Ȳѿ

а ᴕᾬ Ɫ ẁ П ᾼȲП∟ ѿḕד ∂Ѡה Ғ а

ᴕᾬ ȳỒᴏ  І ᴕᾬ ц Мֵכи а ( ȳ

цḗ) ᴕᾬ ȴ 
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(a) Ѭ Ɏ0.1ᴟ 50ɏmmol/mol 

(b) ⇔Ѭ Ɏ1ᴟ 7000ɏmmol/mol 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϡȸѬ Ӣ ᶾ Ṇ  
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Ϯȸӧ Ӣ ᶾ Ṇ  

(a) щӂ ᶾ  

 

(b) ӧ ⇔ Ӣᶾ  
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ҳȸ оᾬ Ӣᶾ Ṇ ӱ  

 

(a) ⇔  

 

(b) Ӣᶾ  
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ῶϚȸ ԓ ᶾ Ѡᾎ ҏϚ ῶ 

 ᶙדכ⇔ ᶾ ֤  ᶾ ӣ ᵑ 

1 102 ⇔ ᶾ (ᵶᴞ Ὲ ♃ậ ) 
ᶾדּ  

⇔иέ 

2 102 Ѭ ᶾ  
ᶾדּ  

⇔иέ 

ה 102 3 Њ ה  ∂  

4 102 ֝ᴯ ד έ ᶾ (ֵ ϡ ) 
’  

צ ᾬ иέ 

5 103 
ה ⇔ ֥ цẔ ⇔Л ứ⇔

ᴷᶾ  
֢ Ӕ 

6 103 ’ӣ ⇔ ᶾ  
’  

֢ Ӕ 

7 103 ⅍в Мֵ ϡ ậцứ ᶾ  
’  

צ ᾬ иέ 

8 104   а ᶾ  
ᶾדּ  

’  

9 104 ₇вֵ ϡ ⇔ ᶾ  ₇ׄԓ 

10 104 о DEHP ⇔ ᶾ Л ứ⇔ ᴷ 
₇ׄԓ 

צ ᾬ иέ 

11 104 ₇ ₇ о DEHP ҏ ⇔  ₇ׄԓ 

12 105 ч ἤ ⇔ ᶾ  
ᶾדּ  

’  

13 105 І ѬМ  І ᶾ ᶾדּ   

14 105 ᾬ ᶾ  
ᶾדּ  

’  
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ῶϡȸ ԓ ∂Ṇ Ϛ ῶ 

ᵑ ᶙדכ⇔ Ṇ ֤  Ṇ ד  ҉Л ứ⇔ 

CRMẁ

 

102 

( ∂) ᾎ
֥

ẁ Ṇ  

1. CO in N2 (5 ᴟ 100) 

ɛmol/mol 

2. CO2 in N2 (100ᴟ 1000) 

ɛmol/mol 

3. O2 in N2 (1ᴟ 1000) mmol/mol 

1. CO in N2 (0.5 to 2.0) % 

2. CO2 in N2 (0.2 to 1.2) % 

3. O2 in N2 (1.5 to 3.0) % 

103 

( ∂) ᾎ
֥

ẁ Ṇ  

1. NO in N2 (50  2000) 

ɛmol/mol 

2. SO2 in N2 (50 ᴟ 2000) 

ɛmol/mol 

3. O2 in N2 (1 ᴟ 10) mmol/mol 

1. NO in N2 (0.8 ᴟ 2.0) % 

2. SO2 in N2 (0.5 ᴟ 1.5) 

% 

3. O2 in N2 (1.5 ᴟ 3.0) % 

104 

( ∂) ᾎ
֥

ẁ Ṇ  

1. O2 in N2  (> 10 ᴟ 250) 

mmol/mol 

2. CO/CO2/C3H8 in N2 CO : (5 

ᴟ 40) mmol/mol CO2 : (50 

ᴟ 160) mmol/mol C3H8 : 

(100 ᴟ 1600) µmol/mol 

3. H2S in N2 (10 ᴟ 100) 

mmol/mol 

1. O2 in N2 (0.3 ᴟ 1.0) % 

2. CO/CO2/C3H8 in N2  

Ò 2 % 

3. H2S in N2 Ò 5 % 

105 

( ∂) ᾎ
֥

ẁ Ṇ  

1. N2O in N2 (100 ᴟ 1000) 

mmol/mol 

2. VOCs in N2 1 mmol/mol 

3. C2H5OH in N2: 80-140 

mmol/mol 

1. N2O in N2 Ò 1.5 % 

2. VOC in N2 Ò 10% 

3. C2H5OH in N2: Ò 5 % 

105 

( ∂) ᾎ
ẁ

ц ⇔
Ṇ  

DEHP in Methanol: 50 mg/kg <6 % 

 
Ӕ 

103 

( ∂)

⇔
иέ Ӕ
Ṇ  

1. CH4 in Air: (1 ᴟ 20) 

mmol/mol  

2. CO2 in N2: (50 ᴟ 5000) 

mmol/mol 

3. CO in N2: (1 ᴟ 100) 

mmol/mol 

Ò 3 % 

104 

( ∂)

⇔
иέ Ӕ
Ṇ  

1. SO2 in N2 : (1 ᴟ 2000) 

mmol/mol  

2. NO in N2: (1 ᴟ 2000) 

mmol/mol  

Ò 5 % 

105 

( ∂)ӧ
иέ
ӔṆ  

(1 ᴟ 10) mmol/mol 

HCHO in N2 
Ò 2 % 
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ȳ Ḇ Ὑ 

ϚȳӐ ♆ ҏ ῶПҏ ӭ 1Ȳ 2Ϣװ Ғ 14th 

APMP GAWG WorkshopȴⱢ Єҏ ȲẔМϚϢ ԉ ҵȲҫ

ҒϚ ҵᴩ -ᴟ דּ ṅשׁ (Korea Research Institute of 

Standards and Science, KRISS)├ ȴᴖ֪ᴩ Ғѹ

Ȳ╝ Ғ 90ҘаȲӐ װ 3Бᶙכҏ ᴩ Ȳѹצ

Ȳ╝ד ӣ Ӧ װ 3лќȲ ҵ ȴӐ Ḇ

ᶝѿɦ ҳֿ 10500572950 ɧ ẗ֝ ȴ 
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ȳ ᴩ  

Ϛȳ כ ᶮ  

ɎϚɏ ⇔ ֥ ᶮ      ứ ⇔       ⇔ 

⇔       ѣԌ FY105 

Џᵂ ӭ 1 2 3 4 5 6 7 8 9 10 11 12 

1. о ᶾ и  

1.1ӖӢׄԓ ạ

ᶾ ∂Ӵ 

            

- (Ṇ ∂)ɦӧ иέ
ӔṆ ɧ 

  A1-1    A1-3   A1-5   

            

- ⇔ Ѭ Ӣ  
     A1-2    A1-6   

            

ה - оᾬ ⇔

ᶾ  

         A1-4   

            

- ч ἤ

_ ⇔ ֥

ᵂ  

         A1-7   

            

1.2 Џ ạ ⇔

ᴕᾬ שׁ  

            

ה₤ - 100-1000 

µmol/mol N2O in N2

ᴕᾬ ⇔  

 

 A2-1   A2-2       
  

          

иכֵה₤ - VOCs

ᴕᾬ ⇔

 

 

       A2-3    
 

 

 

         

ה₤ - C2H5OH in N2

ᴕᾬ ⇔

 

 

        A2-4 A2-5 A2-6 
 

 
 

       
  

2ȳӖӢׄԓ ạᾬ и  

2.1 ᾬ ᶾ  

- І ѬМ Л ᾬ

⇔  ṅשׁ

    
 

B1-2     B1-5  

    
 

       

- ḗᾬ έи
   

 
B1-1 

 
 

  B1-3  B1-4   
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⇔       ѣԌ FY105 

Џᵂ ӭ 1 2 3 4 5 6 7 8 9 10 11 12 

⇔иέᶾ  
    

 
       

צ2.2 ᾬ ᶾ  

- ᾎ ẁ ц

⇔ Ṇ  

   
B2-1 

 
 

B2-2    B2-3   

    
 

       

- ԓ ᴩ ֥в цכ

ᴷ 

    
 

      B2-4 

   ` 
 

       

⇔ᴍиѩ% 10% 48% 85% 100% 
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Ɏϡɏӭ כ ᶮ 

Џᵂ ӭ в  ᴩв  

1. о ᶾ и  

1.1ӖӢׄԓ ạ ᶾ ∂Ӵ 

(Ṇ ∂)ɦӧ

иέ

ӔṆ ɧ 

3/31ᶙכ

ᴞ ạ

ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϕ ᶙכ ᴞ ạ ֥ ȴ Ѡ Ȳ

ѻ иϮ Ю ȲиᵑⱢ ứ(Set)ȳᵛ Ὠ ӱ

(Monitor) Ὠиέ(Analysis)ȲẔה ֽϯ Ȳғ ⁄

ṓѝ∟ ȴ 

1)֯ ứ Ɏ ХɏМȲẔҠ ᴩПṆ в

⇔ȳ ϩȳ ☼ ȳ ȳ

Пѩȳ ᴩ ứ( Ϛ)ȲṳѹҠᵛ

щӂᴯ ᴟ ȳ ȳ ȴ 

ױ֯ ȲӼҠ ᴩֵ Ӕ ᴞ ☼ ạȲὑ ХМ

Ҡṓ Multi Pointsᾼ ȲֽὨױ┬ Ɫ ᾭ (

ᴥ)Ȳ Ӕ ⇔⁄ Мᾼ ᴩȲᴖ Ӕ

⁄ ϤᴟϯѠ ᴯȲӭ› Є Ӕ ⱢХ ȴ 

Хȸ ứ  

ϱ ứᶙכ∟ȲᵛҠὑ֝ М┬ϯɦStartɧ

ᴩ ȲֽὨטּצ ᾭᾓȲϷҠὑױ Ѧ ☼

ạ цҒ Пᾒ ȴ ┬ϯɦStartɧ ∟Ȳ ᴞ

ᴟᵛ Ὠ ӱ(Monitor) ȴ 

2ɏᵛ ӱ (Monitor)Ȳѻ Ẓצ ӱȲϱѠ ӱỆ

ứ ӱⱢ Ὠ П ȲҫϚ ӱ⁄Ҡ

Ɫ ȳṆ ⇔ ӧ Ԛ

(ᾎ) (Cavity Ring-Down Spectroscopy,  CRDS) ȴᴖ֯

ᵛ ӱ ϷҠѿᴷ ȳ Ӣᾼӧ
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Џᵂ ӭ в  ᴩв  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7/31ᵓӣ ᾎ∂

Ӵӧ

⇔

ᶾ

Ȳṳ ҏṆ

⇔ȳ כ ֯ ᴩᴟᴶḔ ѿц ḇ ȴ

ᴩП Ȳ Ṽ ᴞᴩ∂Ӵ Ȳṳ ὑ׀

П ᶈ(Formaldehyde System)ϯȴ 

гȸᵛ Ὠ ӱ  

3) Ὠиέ(Analysis)Ҕᵶ ὑ Ở (Raw Data)

ѿц ȳ ȳ ⇔ȳCRDS ᾼӂᶁ

Ȳ Ɫ Ở Ἠ ᾼ

ȲϷ ᴩ ᾼиέɎ ϝɏȴ 

ϝȸ Ὠиέ  

 

ϕ ᶙכ ᾎӧ ⇔ ᶾ ∂ӴȲṳᶙכ

Ṇ ᵂ ᶧׁשṅ ᵫП ῶȲׁשṅ ᵫ֤ Ɫ̪ ӧ

иέ Ӕ ᶧ̢̫ᶾ Ɫ 07-3-A5-0122ȴ 

ϕ ᶙכ в ґ᷾ Ϛ Ȳ ґ֤ Ɫ ѣґȲ

ɦ ᶾ - ᴕԏ⇔ П Ὼᾓɧȴᶾ

Ɫ 07-5-A5-0054ȴ 
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Џᵂ ӭ в  ᴩв  

ᵂ ᶧ

ṅשׁ ᵫϚ

Ԍȷᶙכ в

ґ᷾ Ϛ

ȴ 

 

 

 

10/31 ᶙכӧ

иέ

ӔṆ

ȲKṳ ҏṆ

ᵂ

Л ứ⇔

ᴷПׁשṅ

ᵫϚԌȲ Ṇ

▲ Ө

ȷᶙכ в

ц ҵׁש

᷾ ֢Ϛ

ȴ 

 

ϕ ᶙכ вׁש ᷾ Ẓ Ȳׁש ֤ Ɫ иέо שׁ

Ȳ ɦӧ Ṇ П∂ ɧцɦ

ἤ ӂᴩѩ ṅɧȴᶾשׁ Ɫ 07-5-A5-0038ȳ

07-5-A5-0043ȴ 

ϕ ᶙכ ѡӐ Ӵᴩ╜ᾎϢ ᶾ ṅἬȵשׁ֥ ṅἬשׁ

֥ᵂȲṳᶙכҏ ᵫϚԌȴᶾ Ɫ

07-3-A5-0106ȴ 

 

ϕ ᶙכӧ иέ ӔṆ ᴷȲṳ Ṇ ᵂ

Л ứ⇔ ᴷПׁשṅ ᵫϚԌȲׁשṅ ᵫ֤ Ɫ̪ ӧ

иέ ӔṆ ᴷ ᵫ̫Ȳᶾ Ɫ 07-3-A5-0144ȴ

ṳὑ 2016/10/27ᶙכṆ ▲ ȴ 

ϕ ᶙכ ҵׁש ᷾ Ϛ Ȳׁש ֤ Ɫ 14th Workshop 

APMP/TCQM Gas Analysis Working GroupȲ ѝ ӭⱢ

ɦApplication of standard gas for monitoring outdoor air 

qualityɧȴᶾ Ɫ 07-5-A5-0092ȴ 

⇔ Ѭ

Ӣ  

6/30ᶙכ ⇔

МѬ

Ӣ

∂ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϕ ᶙכ ⇔ МѬ Ӣ ∂ Ȳֽϯ ϥἬ

ӱȲṳ ᴩῴḔ Ȳױ ӢѠᾎⱢᵓӣ ☼ ạ

ạ Ѭ☼ ȲѿҫϚ ☼ ạ ạῈ Ἠ Ȳ

Ѭ֯☼ ạ ∟ о ҏṳ Ὲ (Ἠ ) ếȲ

∟ԛ ᵶѬПῈ (Ἠ )Ғ оȲѿ Ӣᵶ Ѭ П

Ὲ (Ἠ )ȴ 
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Џᵂ ӭ в  ᴩв  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10/31 ∂ӴѬ ᵶ

Ӣ

ᶾ ṅשׁ

ᵫϚԌȴѬ

ᵶ

ᴟюҔᵶ (1

ᴟ 50) ppmц

(50 ᴟ 7000) 

ppmȴ 

 

ϥȸ ⇔Ѭ Ӣ  

 

ϕ ᶙכѬ ᵶ Ӣ ᶾ ∂ӴȲṳᶙשׁכṅ ᵫϚԌȲ

в Ҕᵶ ☼ ạ Ὠȳ ☼ ạ ὨȲ

цѬ Ӣ ⇔ ὨȲᶾ Ɫ 07-3-A5-0183ȴ 
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Џᵂ ӭ в  ᴩв  

 

 

 

 

 

 

 

 

 

 

ϟȸѬ Ӣ ⇔ Ὠ 

ה

оᾬ ⇔

ᶾ  

10/31 ᶙכ

ה о

ᾬ ⇔

ᶾ

∂ӴȲṳᶙכ

ϚԌׁשṅ

ᵫȴ 

ϕ ᶙכ ה оᾬ ⇔ ᶾ ∂ӴȲṳᶙכ

ṅשׁ ᵫϚԌȲв оᾬиέ ȳ оᾬ

П иέȳ ᾎ Ӣ оᾬ иέ ὨȲц

ᾎ ☼ ᾎПѩ ᴩ Ȳᶾ Ɫ

07-3-A5-0168ȴ 

 

ϫȸ ᾎ ☼ ᾎ оᾬ ѩ  
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Џᵂ ӭ в  ᴩв  

 

ϫϚȸ ᾎ ☼ ᾎ оᾬ ѩ ὨɎѿ ☼

ᾎⱢ ᴕ ד ɏ 

ч ἤ

_

⇔

֥ᵂ

 

10/31 ᶙכ

⇔

֥ ȲWṳ

ᶙכ

ԏ ⇔

BIPM.QM-K

1ѩ Ὠ

ᵫȴ 

ϕ ὑӐד⇔ 6ѣ 20 ᴟ 6ѣ 29 Ȳּר NIST Mr. 

James E. NorrisБẃүẦᵗᶙכ ԏ⇔ ѩ Џᵂȴ

ѩ ὨБ ᶾ Ȳᶾ Ɫ 07-3-A5-0181ȴӭ›ѩ

ὨБ иᵑӦ цּר ẁ ⇔ ᶝП

Ṇ ϢȲӦẔ ᶙכ BIPM.QM-K1 Пѩ ᵫ

Draft A ᾪȴ֯ѩ ᵫ ∟Ȳ ὑ ד2016 ὑ

Metrologia ґɎ SCI ѝ ῶɏȴ 

 

ϫϡȸNIST Mr. James E. NorrisẃүẦᵗ ԏ

⇔ ѩ  

ϕ Ɫ‚ ⇔ П ӻ☼ὑ֥ᵂȲ רּ

NIST Mr. James E. Norrisὑẃү ᴩ Ȳᶙשׁכ

Ϛ Ȳ ɦỂꜜ ⇔ Ὲ ☼ ᶾ

ɧȴ 
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Џᵂ ӭ в  ᴩв  

1.2 Џ ạ ⇔ ᴕᾬ שׁ  

ה₤

100 ᴟ 1000 

µmol/mol N2O 

in N2 ᴕ

ᾬ

⇔  

3/31 ᶙכ N2O in 

N2 ֥

▐ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6/30 ISO 

Guide 34ȳ

ISO 6142ц

ISO 6143Ȳ

ᴩ (100 ᴟ

1000) 

ɛmol/mol 

N2O in N2 

ᴕᾬ

П ȲṆ

Пד ҉

Л ứ⇔Ò 

2.0%Ȳṳᶙכ

ᶾ ᵫϚ

Ԍȴ 

 

ϕ ᶙכ N2O in N2 ֥ Ṇ ▐ ȲҔᵶ Ὲ

ȳ ȳ Ғ ȳֹו ȳ☼ ạӣ ȳ

ӣщӂѿц ׄ Ȳṳ ᴩṆ ȲṆ

ҠἼ Ὲᴟ 6.4x10
-6

 torrȲ ֥ ḖȴṆ ֽ ϫϮἬ

ӱȲֽ ᶙכ▲ ȴ 

ϫϮȸ ֥  

ϕ ᶙכ 100ᴟ 1000 µmol/mol N2O in N2 ֥ Ȳ П

ד ҉Л ứ⇔ Ò 0.5 %ȴ 

 

 

 

 

 

 

 

 

 

 

ϕ ᶙכᶾ ᵫϚԌȸ ᴕ ֥ ⇔ ᴷ ᵫ(N2 

in N2Oц N2 in H2S)ȴᶾ Ɫ 07-3-A5-0076ȴ 

 

⇔ 

(ɛmol/mol

) 

ד ҉

Л ứ⇔
(%) 

SE032 100.10 0.35 

CAL011877 300.31 0.24 

CAL013987 500.4 0.22 

CAL010981 700.5 0.20 

S036 1000.5 0.18 

ה₤ 9/30 ISO ϕ ᶙכѿᾃ ᾎ 1 µmol/mol ֵ иכ VOCs in N2`(ᵶ

BenzeneȳTolueneȳEthylbenzeneȳXylenes) ֥ Ȳ
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Џᵂ ӭ в  ᴩв  

иVOCsכֵ

ᴕᾬ

⇔  

Guide 34ȳ

ISO 6142ц

ISO 6143Ȳ

ᴩ 1 

ɛmol/molֵ

כ и VOCs

ᴕᾬ

П ȲṆ

Пד

҉Л ứ⇔Ò 

10.0%Ȳṳᶙ

ᶾכ ᵫ

ϚԌȴ 

ᾃ ᾎ Ṇ ֽϯ ϫҳἬӱȲ Пד ҉Л ứ⇔ 

Ò 8 %ȴ 

 

ϫҳȸᾃ ᾎ Ṇ  

ϕ ᶙכᶾ ᵫϚԌȸ ҉ ֥ ⇔

ᶧʟᾃ ᾎȴᶾ Ɫ 07-3-A5-0132ȴ 

ה₤

C2H5OH in N2

ᴕᾬ

⇔

 

10/31 ISO 

Guide 34ȳ

ISO 6142ц

ISO 6143Ȳ

ᴩ 80 

ɛmol/molѿ

ϱC2H5OH in 

N2 ᴕ

ᾬ П

ȲṆ Пד

҉Л

ứ ⇔ Ò 

5.0%Ȳṳᶙכ

Ṇ ▲ Ө

ȴ 

11/30 І

ᴩ כ

ὨȲᶙכᶾ

ᵫϚԌȲ

вׁש

ѝ ᷾ Ẓ

Ȳ ҵׁש

ѝ᷾

Ϛ ȴ 

ϕ ᶙכѿᾃ ᾎ 82 137 µmol/mol C2H5OH in N2` ֥

Ȳ Пד ҉Л ứ⇔ Ò 5 %ȴ 

ϕ ᶙכṆ ▲ Ө ȲṆ ∂▲ ὑ 10/27 Ȳ▲

ỗ ֤ ֽϯȲ ▲ỗ ▲ц ֮▲ ▲ ᵂ

ȲꞋ ҠẔ Ӕ ᶧȲ Ӑ Ṇ ▲ ȴ 

 

ỗ         ԉ 

Ᵽ  
Ӵ ᶾЄדּ /оЏṆ 

 

Ḉ ọ 
Ӵӻ Є / ӣо Ṇ 

 

ѡ⁮ 
דּ / Ṯׄԓ

  דּ

Ṏ  
ᾎϢЏ ᶾ ṅשׁ /

Ἤ Ṇ   ⅍ṅשׁ

 

ϕ ᶙכᶾ ᵫẒԌȸ ҉ ֥ ⇔ ᴷ

ᵫʟᾃ ᾎȲᶾ Ɫ 07-3-A5-0133ȷ ᴕ ֥

⇔ ứ⇔ ᴷ ᵫɎC2H5OH in N2 ц VOCs in 

N2ɏȲᶾ Ɫ 07-5-A5-0134ȴ 

ϕ ᶙכ ҵׁש ѝ᷾ Ϛ Ȳ ӭⱢ Preparation and 

Verification of N2O/N2 Primary Reference Gas MixturesȲᶾ

Ɫ 07-5-A5-0091ȴ 

ϕ ᶙכоЏד שׁ ᷾ Ẓ Ȳ ӭⱢɦN2O in N2 ⅍

Ὅ П ᴕ ֥ שׁ ɧɦDevelopment of 
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Џᵂ ӭ в  ᴩв  

 

12/10ᶙכCMC

Ө 2

ȴ ҵ ґ

ѝ᷾ Ϛ

ȴ 

 

multi component VOC calibration gas mixture standards for 

environmental monitoringɧȴ 

ϕ ᶙ כ ѩ ᵫ ᵂ ɦ International Comparison 

APMP.QM-K111 ï Propane in nitrogenɧȲDraft A ◕ȴ 

ϕ ᶙ כ ѩ ᵫ ɦ International Comparison 

APMP.QM-S2.2015 Oxygen in nitrogen at 0.2 mol/molɧDraft 

B ◕ȴ 

ϕ ᶙכ CMC Ө Ȳ ӭⱢ CO in N2 ȴ 

 

2. ӖӢׄԓ ạᾬ и  

2.1 ᾬ ᶾ  

І ѬМ

Л ᾬ

⇔  ṅשׁ

6/30ᶙכ І

М Л

ᾬ ⇔

Пׁשṅ

ᵫϚԌȴ 

 

11/30 ᶙ כ ppt 

level І

ѬМ

Л ᾬ ⇔

ᶾ שׁ

ṅȲṳṼ І

ᴩ

в ᶙכϚ

в ґ

ѝцϚ

ҵ ґ

ѝȴ 

ϕ ᶙכ І ѬМ Л ᾬ ⇔ ᴷᶾ ᵫϚԌȲ֢ ᾬ

П ᶁҠᵅὑ 20 ng/kgȴ 

ϕ ᶙשׁכṅ ᵫϚ ȸ І ѬМ Л ᾬ ⇔ ᴷᶾ

ᵫȴᶾ Ɫ 07-3-A5-0113ȴ 

ϕ ᶙכ в ґ ѝϚ Ȳ ӭȸҙ М в

Іכиц ⇔ ᶾ П∂Ӵȴᶾ Ɫ 07-5-A5-0055ȴ 

ϕ ᶙכ ҵ ґ ѝ ῶϚ Ȳ ӭȸFabrication of a 

Dipole-assisted Solid Phase Extraction Microchip for Trace 

Metal Analysis in Water Samples. Journal of Visualized 

Experiments, 2016, e53500, 1-8. ᶾ Ɫ 07-5-A5-0116ȴ 

ḗᾬ

έи

⇔иέᶾ  

3/31ᶙכᾬ έ

и Пד

∂ ȴ 

 

 

 

 

ϕ ᶙכᾬ έи ד ∂ ȲҔᵶ ⇔ ạȳ ֮

ц ȴ ∂ ֽ ϫХȳϫгἬӱȴ 
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Џᵂ ӭ в  ᴩв  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8/31ᶙכ ḗ

ᾬ έи

⇔иέ

ᶾ ȲṳṼ

І

ᴩв ᶙכ

ᶾ ᴷ

ᵫϚԌцϚ

ҵׁש

ѝ᷾ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϫХȸᾬ έи ∂  

 

 

 

 

 

 

 

 

 

ϫгȸᾬ έи  

ϕ ᶙכ ḗᾬ и ⇔иέᶾ Ȳɔ ӣ ד έ

(high performance liquid chromatographic, HPLC)

֥ (inductively coupled plasma-mass spectrometry, 

ICP-MS)ᴭ иέṆ ẃ ᴩḗᾬ ᾼиέȲ έ ֽ

ϫϝἬӱȴṳᶙכḗᾬ П Ȳֽ ϫϥἬ

ӱȴ 

 

 

 

 

 

 

 

 

 

 

 

ϫϝȸḗᾬ έ  

 

 

Ὅ ӂү

Ἴ Ṇ

⅍⌡ Ṇ  
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Џᵂ ӭ в  ᴩв  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10/31 ᶙכ

ᾬ έ

и ⇔и

έᶾ ȲṳṼ

І

ᴩв ᶙ

כ вׁש

ѝϚ ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϫϥȸ(a)ϡ ḗц(b)ӧ ḗП  

 

ϕ ᶙכ ḗᾬ ᴷᶾ ᵫȲᶾ Ɫ

07-3-A5-0140ȴ ⇔ Ɫ 50 ng/kgᴟ 500 ng/kgȲ

ϡ ḗⱢ 31.4 ng/kgѿцӧ ḗⱢ 25.4 ng/kgȴ 

ϕ ᶙכ APMP-GAWG ҵׁש ѝ ῶϚ Ȳ ӭȸ

Analysis of gold nanoparticle by single-particle inductively 

coupled plasma mass spectrometry. ᶾ Ɫ

07-5-A5-0093ȴ 

 

ϕ ᶙכ ᾬ έи ⇔иέᶾ ∂ циέ☼

Ṿоȴ ⇔ Ɫ 50 ng/kgᴟ 500 ng/kgȲ

Х Ɫ 10.5 ng/kgȳӧ Ɫ 13.1 ng/kgȳϮ Ɫ

1.9 ng/kgѿцϡӧ Ɫ 4.5 ng/kgȴ 

ϕ ᶙכ 2016иέᶾ ӻ☼ׁש ѝ ῶϚ Ȳ ӭ

Development of a Chip-Based Graphene-Titanium Dioxide 

Nanocomposite -Assisted Photocatalytic Reduction Device to 

Couple High-Performance Liquid Chromatography with 

Inductively Coupled Plasma-Mass Spectrometry for Online 

y = 18.571x + 237.99

R² = 0.9993
0

2000

4000

6000

8000

10000

12000

0 100 200 300 400 500 600

P
e

a
k
 a

re
a

 (
a

. 
u
.)

Concentration (ng/kg)

Hg (II)

y = 23.923x + 699.35

R² = 0.9962
0

2000

4000

6000

8000

10000

12000

14000

0 100 200 300 400 500 600

P
e

a
k
 a

re
a

 (
a

. 
u
.)

Concentration (ng/kg)

CH3Hg

(a) (b)



 30 

Џᵂ ӭ в  ᴩв  

 

 

Determination of Inorganic Selenium SpeciesȲᶾ Ɫ

07-5-A5-0132ȴ 

צ2.2 ᾬ ᶾ  

ᾎ

ẁ ц

⇔ Ṇ  

3/31ᶙכ ᴕ

ᾬ ￼

М ϡ

ӧ ϡ(2-ϛ

А )

(di(2-ethylhe

xyl)phthalate

ȷDEHP) 

ᴷȴ 

 

6/30 ISO 

Guide 34Ȳ

ᴩ 50 mg/kg 

DEHP in 

Methanol 

CRM П

Ȳד ҉

Л ứ⇔Њ

ὑ 6%Ȳᶙכ

ᵂ ᶧц

ᶾ ṅשׁ

ᵫ 1Ԍȴ 

10/31 ∂Ӵ ᾎ

ẁ ц ⇔

Ṇ Ȳᶙ

Лכ ứ⇔

ᴷцᶾ

ṅשׁ ᵫ 1

ԌȲṳᶙכṆ

∂▲

Ө ȴṳṼ

І

ϕ ᶙכ ᴕᾬ ￼ М ϡӧ ϡ(2-ϛ А )

(di(2-ethylhexyl)phthalateȷDEHP) ᴷȲ￼ М DEHP

Ɫפּ⇔ 0.0514 mg/kgȲЊὑ DEHP ᴕᾬ ⇔

(50 mg/kg)ᾼ 0.11 %Ȳױ ὨҠᵂⱢ DEHP ᴕᾬ

⇔Л ứ ᴷП ᴕṼ ȴ 

 

 

 

 

 

 

ϕ ᶙכ 50.0 mg/kg DEHP in Methanol ᴕᾬ П Ȳ

֥ ȳ ⇔ ȳᶁлἤ ᴷ ứἤ ᴷȲ ⇔

҉Л ứ⇔Ɫ 1.0 mg/kgȲד ҉Л ứ⇔Ɫ 2.0 %ȴṳ

ᶙכ ᵂ ᶧцᶾ ṅשׁ ᵫϚԌȲ֤ Ɫɦӧ М ϡ

ӧ ϡ(2-ϛ А ) ⇔ ᶧʟ

ᾎɧȴᶾ Ɫ 07-3-A5-0107ȴ 

 

 

 

 

 

 

 

ϕ ᶙכЛ ứ⇔ ᴷцᶾ ṅשׁ ᵫ 1ԌȲ֤ Ɫɦӧ М

ϡӧ ϡ(2-ϛ А ) ⇔ ᴷ ᵫʟ

ᾎɧȲᶾ Ɫ 07-3-A5-0108ȴ 

ϕ ᶙכ вׁש ѝ᷾ Ȳ֤ Ɫᵓӣ Ϛ І ֥

ᶾ ᴩ М ІЛ ᾬиέ ȴᶾ Ɫ

07-5-A5-0217ȴ 

ϕ ᶙכ в ґ ѝ᷾ Ȳ֤ Ɫɦӧ М ϡӧ ϡ(2-

ϛ А ) ᶧ ⇔Л ứ⇔ ᴷɧȲ᷾ ὑ

171 ȴᶾ Ɫ 07-5-A5-0129ȴ 
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Џᵂ ӭ в  ᴩв  

ᴩв ᶙכ

Ϛ вׁש

ѝ᷾

ц в

ґ ѝ᷾ ȴ 

12/10 ᶙכԓ

ᴩ ֥

в цכ

ᴷ ᵫȴ 

 

 

 

 

 

ϕ ᶙכԓ ᴩ ֥в цכ ᴷ ᵫȲ ֽ ԈϫХ

Ἤӱȴ 
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ɎϮɏ ֥ ╟ 

֥ᵂ ӭ 

֤  
֥ᵂ ᴯ ֥ᵂ в   ᴩ ᶮ ּט Ἠ  Ὠכ

      

 

ɎҳɏẔ҃ 

Ӧὑ ᴩ Ȳ Ḛа ԉ ⅎљ ⇔ ▲

ד ᵂ ȴ 
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ϡȳ ӣ ᶮ 

ɎϚɏϢϩ ӣ ᶮ  

1. Ϣϩ  

ᴯȸϢד 

ѻ═Ϣ и Ɏѻ═Ϣɏ Ϣד Ϣד 

ѻ═Ϣȸ  

 

 

(1) о ᶾ и  

(и ѻ═ϢȸὭ ᵷ) 

(2) ӖӢׄԓ ạᾬ и

 

(и ѻ═Ϣȸ )  

 

֥        

7.581 

 

5.216 

 

 

12.797 

7.400 

 

5.095 

 

 

12.495 

 

 

 

2. Ϣϩ      

ᴯȸϢד 

и    

֥

 

 ᾭᾓ 

 

 

 

 

 ⇔ד

שׁ
ṅ

ѿ
ϱ 

שׁ
ṅ

 

ᵗ

שׁ
ṅ

 

שׁ
ṅ
ᵗ

 

שׁ
ṅ
ᵗ

ѿ
ϯ 

Ђ Ђ Ђ ּד 

Ẕ
҃ 

105 
 6.847 5.950 0 0 0 4.083 7.675 1.039 0 0 12.797 

 7.944 4.551 0 0 0 5.248 6.673 0.574 0 0 12.495 

ȸ1.Ӑῶ ӣЏׁש ȴ 
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Ɏϡɏ ӣ ᶮ   

1. ҏ ᴩ ᶮ     

ᴯȸ ү Ҙа 

  ӭדּ  ᴾ % ќ   ᴾ ќ% Ὑ 

(Ϛ) ќҏ         ᴕ╜Ἀ

ᾎȲ е

ἵ ᶧȲѿ ᵅ

῏ Ȳ╝

ү 1,000а ȴ 

1.̓ ӣ 37,810 82.20 37,810 82.20 

(1)̓  16,186 35.19 16,186 35.19 

(2)  3,804 8.27 3,804 8.27 

(3)Ẕ҃᾿ ӣ 17,820 38.74 17,820 38.74 

2.е  190 0.41 190 0.41 

ќҏЊ  38,000 82.61 38,000 82.61 

(ϡ) Ӑќҏ       

1.Ё֮      

2.Ἢ⅞∂ ц       

3.  8,000 17.39 7,999 17.39 

4.ӻ        

5.      

6.        

7.Ẕ҃ ᵓ     

ӐќҏЊ  8,000 17.39 7,999 17.39 

֥  46,000 100.00% 45,999 99.99% 
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2. Ϥ ᶮ    
                                                                                                                                        

ᴯȸ ү а 

דּ ӭ Ӑד⇔  Ӑד⇔  Ὑ 

     Ϥן

ȶ Ӑד⇔ᶾ

ὢ

П Ϥןפּ

Ɫ

2,038,000

аȲ Ϥן

┬ ứѩẂ

ϱ ȴ 

ȶ 

֥ Ȳ

ẁ

100

аȴ 

Л       

      

ᾬ      

ᶾ ( Ϥןפּ ) 2,000,000 2,038,000 

ᵓ     

ᶾ ( Ϥןפּ ) 2,000,000 2,038,000 

ṿӣ    

Ẕ҃ʟ љᵓ     Ϥן

      Ϥן

     100 

Ẕ҃ןϤ    

ẁ Ϥʟן ґ     

ὢ     Ϥן

Ṏ ὢ     

ᶾ ὢ     

▲     

ꜜ֥ᵂ ֥     

⇔ד‹ѿ֫ן ҏ    

Ẕ҃     

֥   2,038,100 

ȸӐῶᶾ ṳפּ ן ∟Ȳ┬ ứѩẂϱ   ȲẔ ӭП  ԓ ϱ ȴ 
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ɎϮɏ ᵓӣ ᶮ  

1. Ӑד⇔ 300 аѿϱ 2ԈȲ  ԈϚП

ȴ 

2. Ӑד⇔ 100 аѿϱ 0ԈȲ  ԈϡП

ȴ 

3. Ӑ 300 ѿϯ Ȳ Ӧ ᴩ ᴯᴞᴩ ȴ 

 

ɎҳɏϢϩ ᶮ 

1. ҵҏ  

(1)  Ӑ כ ᵩ ṅשׁ ọ ṅשׁ Ȳὑ 7 ѣ ҡ ђ

Ȳמ Ғ 14 ự APMP иέ שׁ (14
th
 Workshop of 

APMP/TCQM-Gas Analysis Working Group)ȴ ֽϯ 4 ѻ П

иέ ד ṅцשׁ ᴩ ȲѿⱢ

ᴕȴ1)֢ Ṹы֮ ⅍ ṅשׁ ȷ2) ᴕ

ᾬ Пׁש ȷ3) ὑᾎứ ᾼ иέ ȷ4) ѩ ᵫ

ȴᵗὑ ϱẔ҃ ὑ Пד ḖȲц

Ȳ ᵗצ ֥ᵂ ȲϷҠ ᴷṳ ֪נ в

ꜜҠ ȴ 

(2)  Ӑ כ Ὥ ᵷ ЂȲὑ 10ѣ Ѳṭ Ӑц ОȲ Ғ

о⇔ד2016 ᾬ ỗ - иέЏᵂЊ (Consultative Committee 

for Amount of Substance: Metrology in Chemistry and Biology- Working 

Group on Gas Analysis , CCQM-GAWG)ц├ ϴҭ ⅍

(Van Swinden Laboratory, VSL)Ȳ Ẕׁשṅ ӻ П

₇’ᶾ ạ⇔ ȴCCQM-GAWG ӑẃ ѩ ӭц

ѩ ᾼѻ ҵȲӼ ᶾ ⇔ ᴩ Ȳֽȸ

’ Ἠּדᶾ Ḗᾼ ⇔ ⇔ ᶾ ȳ

ᵮ ἤ ⇔ ᶾ ȴ Ӧ ἤ ᾼ

ṳậ ֢ ᶾ ᾓȲ ֢ ᴩᶾ Ȳ

сᶺ ∂ӴП₇ Ȳѿᵓ∂ ᶙ о ȴ 
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(3)  Ӑ כ ЂȲὑ 4ѣ ѡӐ ᾌѡӐ Ӵᴩ╜ᾎϢ ᶾ

ṅἬȵשׁ֥  ,ṅἬ ((National Metrology Institute of Japanשׁ

NMIJ) ᴩ ֥ᵂׁשṅȴиᵑ ӧ Ṇ ∂ ᴷц Ѭ

Ṇ Ѭ иέᶾ ᴩ Ϥ ȴ Ӑ֥װᵂ

иέП› ᶾ Ȳ ᴕѡӐ֯ ӧ ȳѬ ӢṆ ᶾ

ᾼ Ȳѿ ᴩӧ ᴕ Ӣᶾ ṅשׁ ᶾ

Ȳ ӧ иέ Ṇ ∂ Ȳѿ נ

ẁ в ὢ ȴ 

 (4) Ӑ כ ᵩ ṅשׁ Ȳὑ 10ѣ ᾎ Ҽ Ғ 3 ựӾӢ

Џ N.I.C.E.ɎNature Inspires Creativity Engineersɏ שׁ ц├

ᾬ ȴӐשׁװ ԚиⱢ 3 ѻ ᴩȲиᵑⱢ(1)

Ồᴏּדᶾ(Nano Tech)ȷ(2) Ӣᾬּדᶾ(Bio Tech)ȷ(3) ּדᶾ(Smart 

Tech)Ȳ֢ ꜜשׁ ῏Ϸ ὑ֢ МȲ о иέцḊ

ד ṅשׁ ᴩᶾ ῶȴ ∟ׄ ›Ἇ ᾬ

(National Physical Laboratory, NPL)ᴩЏ Ὅ ᶾ Ȳ

ṳ ױ ӭ› ϱȲ֢ ᴯᾼ שׁ Ȳ ᵗӐצ ᵮ

ậ ☺ о иέᶾ ד ῀ ПҵȲϷҠ

ӖӢо о ᶾ ϩȲ∂Ӵ Ϣ Ȳ

Ȳ ⇔ ⇔ ȴ 

(5) Ӑ כ ọ ṅשׁ Ȳὑ 7 ѣ דּ ṅשׁ

(Korea Research Institute of Standards and Science, KRISS) ἤ

צ ᾬ(Volatile Organic Compounds, VOCs) ᴕᾬ П ᶾ

ᴩ ֥ᵂׁשṅȴKRISSṿӣ VOCs ᶾ Ɫᾃ ᾎȲ ֥

Ӑד⇔ Ṽ ֵ ⅍ ṿӣП ᶾ Ȳ ᴩ VOCs

ᴕᾬ Ḗȴѹ KRISS∂ӴП VOCs иέᶾ Б

ѩװֵ ♄ Ȳẓ иέ ȲṳБ ҏ ₇

о VOCs ᴕᾬ ȲכиҔᵶ ȳӧ ȳϡӧ ( ȳ )ȳϛ ȳ

ϛ ᾬ ȴ Ӑװ ֥ᵂ иέП› ᶾ

Ȳ ᴕ ֯ VOCs ᶾ ᾼ Ȳ ᴩ

VOCs ᴕ Ӣ ᶾ ṅשׁ ᶾ Ȳ VOCs

ᶾ ὑ Ṇ ∂ Ȳ נ ẁ в ὢ ȴ 
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2. ᶾ ӻ☼Ɏᵶ ѝ ῶɏ 

(1)  ᵩ ṅשׁ Ȳὑ 7ѣ ҡ ђמȲ Ғ 14ự APMP и

έ שׁ (14
th
 Workshop of APMP/TCQM-Gas Analysis Working 

Group)ȴ ӖӢо ПׁשṅכὨ ᴩ ѝ ῶȲ ӭ

ⱢɦApplication of standard gas for monitoring outdoor air qualityɧȲ

ѝ ῶ ὙӐׁשṅ∂Ӵ(50ᴟ 1000) ppb ה оᾬ ⇔

ᶾ ȲӼ Ὲ₇ ṿӣПỂꜜ SO2 цẔ

ᴩϚṆԝПἤ Ȳױᶾ П∂Ӵ ẁ в ppb П

ṳ сῈ ₇ П ⇔ȴṳ ᶾ ế֢ ȳ

ᶾ Ϣ ᴩ ӻ☼Ȳ ᶾ ȴ 

(2)  ọ ṅשׁ Ȳὑ 7ѣ ҡ ђמȲ Ғ 14ự APMP и

έ שׁ (14
th
 Workshop of APMP/TCQM-Gas Analysis Working 

Group)ȴ ӖӢо ПׁשṅכὨ ᴩ ѝ ῶȲ ӭ

ⱢɦDevelopment of N2O in N2 PRMs for Measuring Greenhouse Gas 

EmissionsɧȲ ѝ ῶ Ὑ МϚ оϡ ᴕᾬ שׁ

ὨѿцЛכ ứ⇔ ᴷȴ 

(3) Ђὑ 11ѣὑ ѡӐ Ӵᴩ╜ᾎϢ ᶾ ṅἬȵשׁ֥

 ṅἬ(National Institute of Advanced Industrial Science and Technologyשׁ

-National Metrology Institute of Japan, AIST-NMIJ)Ȳ ᴩ ӧ Ӣ

ᶾ П ֥ᵂׁשṅȴⱢ 6 ᾼׁשṅМȲиᵑ (1)ѡӐ

ᶺ ӧ Ṇ ѩ ȷ(2)ѡӐ ᶺ ӧ Ṇ Л

ứ ᴷ ѩ ȷ(3)ӧ ứἤ ᴷȷ(4)ֵ ӧ

› Ὠ ᴩׁשṅ ȴ Ӑ֥װᵂ

иέП› ᶾ Ȳ ᴕѡӐ֯ ӧ ȳѬ ӢṆ ᶾ ᾼ

Ȳ ӧ ѷꜜ Ȳ═ ⇔

⅍Пד ȴ 

(4)  ọ ṅשׁ ὑ 7 ѣ דּ ṅשׁ (Korea Research 

Institute of Standards and Science, KRISS) ἤצ ᾬ(Volatile 

Organic Compounds, VOCs) ᴕᾬ П ᶾ ᴩ ֥ᵂׁש

ṅȴ֯Ɫ Х ᾼ ֥ᵂМȲѻ ϮѠ ᴩׁשṅȸ(1)

ᶺ ἤצ ᾬׁש Ṇ ѩ ȷ(2) ᶺ ἤצ ᾬׁש
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Л ứ ᴷ ѩ ȷ(3) М ᴷ ᵂȴ

װױ ֥ᵂׁשṅȲᵮậ ֵ ᾼ Ȳ ᵗ ᶺ VOCs

ᴕᾬ ᶾ Ȳᶙ вὑ VOCs ⇔ П ạȴ 
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ԃȳכὨ Ὑ  

Ϛȳ‍ о ᴩכὨ Ὑ 

ɎϚɏ о ᶾ и  

ϫϟⱢ ֥ 102ᴟ П⇔ד104 Ḗ ▲ ὨȲ ҏӭ› ֯

₇ ᾎ ᴩϱἬ Ӣᾼᶾ ὢ ḖцẔ ᵑȴ Ἤ П

Ȳ ᴩ Ȳᶾ ᶾ їӭ ֽ ϡϫ

ἬӱȲϷṼױḆ Ἃ⇔ד105 П ᴩв ȸ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ϫϟȸ в ⇔ Ḗ  
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ϡϫȸӦ Ḗ П їᶾ  

 

   ḖἬ П їᶾ Ɫȸ 

1. ֥ ⇔ ᶾ Ɏᵶԏ ᾎ ⇔ ᶾ ɏȷ 

ה₤ .2 ֥ Ӣ ᶾ Ɏᵶ ד έи ᾎᾎ ⇔

ᶾ ɏȷ 

   ѿϯ ẒЄױ їᶾ ᴩӐד⇔ᶾ טּ ᴩ Ὑȴ 

1. ֥ ⇔ ᶾ Ɏ ӖӢׄԓ ạ ᶾ І ɏ 

֪ в⅍вῈ ₇ ᾎɎIndoor Air Quality, IAQɏӴᾎȲ⅍в

Мӧ ⱢӖכ⇔ їᾼ Ȳ֪ױӐ ∂Ӵɦӧ ⇔

ᶾ ɧҠ ẁЛ֝ ₤ӧ иέ ᾼ Ӕὢ Ȳ ⅍в Ἤӧ ᵛ

Ὠᾼ ⇔Ȳ ’ӑẃ⅍вῈ ₇ ╜ ȴӦὑӧ

Ѭ ⇔ ד Ȳᴞ 103 ⇔ד Ȳᶾ ϚѠ
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ӧ ᶾ ד ȲҫϚѠ Ϸ ϩὑ∂Ӵ Ѭ ⇔ ᶾ

Ȳ ױ ᶾ ᾼᶙ ἤȴӐד⇔Бᶙכ Ṇ ᴷṳ ∂ɦӧ

иέ ӔṆ ɧȲ ẁ Ӕ ᶾ ὢ ȴἬṿӣП ₤

ԝֽῶϮȴ 

ῶϮȸӖӢׄԓ ạ ⇔ І ᶾ Џᵂṿӣ ԝῶ 

 

и  
Мѝ֤  /₤  ֤  

 

 Ԍד

І Ϛ 

 

ӖӢׄ

ԓ ạ

⇔

 

 

ӧה

⇔ иέ

 

Rubotherm/FLUIDIFF 
ᶝ 

ɎЏׁש ҅ ṿӣɏ 
2014 

ԏ иכֵה

иέ  

TigerOptics/HALO-LP 

CH20 

ᶝ 

ɎЏׁש ҅ ṿӣɏ 
2015 

Ѭ ⇔и

έ  

TigerOptics/HALO 

KA 

ᶝ 

ɎЏׁש ҅ ṿӣɏ 
2015 

Є ϩ ⇔

 
VAISALA/PTU300 Џׁש ᴞצ  2015 

⌡

 
JULABO/F25 

ᶝ 

ɎЏׁש ҅ ṿӣɏ 
2014 

ᵛ έ

ѬԌиέ

(CRDS) 

TigerOptics/HALO 

500 
Џׁש ᴞצ  2012 

о ⇔

иέ  
SERVOMEX/2510 Џׁש ᴞצ  2014 

Â ӧ ⇔ ᶾ  

ϱ Пӧ Ṇ … ᴕ ISO 6145-10:2008
[1-1]Ȳᵓ

ӣ щӂ ☼ ạṆ Ȳѿ ᾎ ӢЛ֝

⇔ᾼӧ ȴӐד⇔ᴟѡӐ ṅשׁ ɎNMIJɏ ᴩ ӻ☼Ȳ

ӭᵛ╥Ϡ ѡѠ֯ӧ ПṆ Ȳṳ ᶺ ӭ›П

ѩ Ȳѿậ Ѡ Ȳὑױ Ѡӭ›П ᴩЮ ѩ ȴ

ϯ иᵑ╥ѡѠ ᶺѠɎ ᴕ ⇔ ᶝП ɏᾼṆ ȲẔМ

ЄᾼЛ֝צȸ 

ɎϚɏѡѠПѬ иέ ֯ щӂП∟☼ П›ȲᶺѠ⁄╥

֯☼ П∟ȷ 

ɎϡɏѡѠᾼ☼ ạⱢ иᴭ ȲᶺѠ⁄Ɫṳ ȷ 
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ɎϮɏѡѠṿӣ Ӵ ҵԏמּ ᵂⱢӧ Пиέ ȲᶺѠ⁄ṿӣ

ԏ ԏ ȷ 

ɎҳɏѡѠПѬ иέ ӧ иέ Ɫᴭ ȲᶺѠⱢṳ ȴ 

ѡѠṆ  

ᶺѠṆ  

ϡϫϚȸCMSế NMIJ ӧ Ṇ  

Ϛ П ẞѬ ⇔ ᴷᾼᵺ ⇔ȴѿѡѠП ȲѬ

⇔ᾼ ᴷ֯ П›Ȳ ῶӱ ᴯ Ἤ ẞᾼѬ ⇔ṳЛ ֪Ɫ

ẞЛ֝ ⇔ӧ Ɏᵛ ᴩ ɏᴖצἬ оȲṳѹἬ ẞᾼѬ ⇔

Ɏ ֯פּ 120 nmol/molɏȴѿӭ›ᶺѠП Ȳ ϠѬ ӧ

⇔ оПҵȲ ȲѬ ⇔Ҡ ẞּפ 10 nmol/molȲ
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ṿѬ ᾼ ᵺ Ȳṳѹ ᴩּפ 10 nmol/molѬ П Ȳӭ›֯

вц ϱ צ ⇔Ȳ֪ױӐ Ἤ∂ ᾼӧ Ṇ Б ᴕѡӐᶾ

ᴩ Ḃȴ 

ϡ Ɫ☼ ạ ᾼṳ Ἠᴭ Ȳ ᴷ ὨẔ ЛЄȲ

ὑẒ ѠᾎᴖṕȲẒ ☼ ạ Ӈ ӔȲЛ ứ⇔Ӽ и ᴷȲ

ᴭ ᾼѠᾎἨ ṿ ϡ ☼ ạ Ɫ ứȲᵀҬ ֯☼ ạ ›

צ ֻ ϩ ạȲ Л ȴ 

Ϯ ѻ ╥֯ὑӧ иέ ᾼ╚ Ȳ ὑѡѠἬ╚ Пиέ -

Ӵ ҵԏמּ ȲẔ ֯ὑ ứἤṏֻɎṼ ⇔ ᶝП

Ȳ Ӵ ҵԏמּ ếԏ ԏ П ứἤиᵑּפⱢ 2 mmol/mol

ц 4ᴟ 20 mmol/molɏȲṳѹҠѿ֝ ӧ МẔ҃Ҡ Л ᾬᾼ

ȲӼᵛ֯ḕװ ᴩМ иέἬ Пӧ ᾼ ⇔ȴᵀ╥Ẕ ֯

ὑ ứ ҉ ѿᵐ⁯Ẕ ȲֽὨ юȲ

Ẕԏ ￼ ЄȲ ֯иέ  ɎֽЄὑ 8 Њ ɏᾼ М

╥ ȴҫҵȲױ ֯ Ởṿӣ› ᴩиέ ԈɎֽ װ ȳ

ȳ ⇔ɏᾼ Ȳṳѹ֯иέ ḇ∟ȲЬ Пԏ

ᴩиέȲИ ӧכ ⇔Ȳ ᴖṕ ᵂḔ ѹ Ȳ ὑ

П ӔϢ Лх ȴ 

ᶺѠἬṿӣПӧ Ɫԏ ԏ ɎCavity Ring Down 

Spectroscopy, CRDSɏȲ Ẕ ứἤ Ӵ ҵԏמּ Ȳᵀ╥

ᵂ ὔȲ ԉᴶ ứϷ ҉ ᵛҠᴞ ᴩ  ═ ȴ

ᴖӦὑױ иέ Ꞌѿ᾿ ה Ѡה Ȳиέ Ὠ ҫҵ ᵛҠ

ᴟӧ ⇔Ȳ ὑϚ ṿӣ῏ᴖṕ Ɫ ὔȴҫҵȲԏ ԏ

֯ӧ ᾼ ϱẔ Ϸ Ӵ ҵԏמּ ṾɎּפ 15 nmol/mol

ѩ 200 nmol/molɏȲѿӭ›⅍вῈ ₇ ᾎ ὑӧ П Ɏ80 

nmol/molɏẃכȲ Ӵ ҵԏמּ ὑӧ П ֯פּ 200 

nmol/molȲ Л ṿӣȲᴖᶺѠἬ ӣПԏ ԏ Ϡ ᵂ―ᵓҵȲ

Ϸ ֥⅍вῈ ₇ ᾎП ḖɎ15 nmol/molɏȴ 

֯ ҳ ᾼѩ ϱȲѬ иέ ӧ иέ ֯ᴭ Ҡѿ ד

֝ ᴩиέɎ› ╥ иέѠᾎ Ɫ‍ ἤѠᾎɏȲᴖṳ ᾼ ⁄

᷂ иⱢẒ ȲӼᵛḕ иέ ṿӣ ᾼϚҙȲ ὑ ₇и
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έצ כ Ȳ֪Ɫ█ṷ иέ צ ᵅ ᾼ

ạȴ֯ ⇔ӧ ȲӦὑ ᵅȲ Ҡ ᵅᴟ~200 

mL/minɎ с/и ɏȲױ ԛ иϚҙ⁄ ϯ~100 mL/minɎ с/и ɏȲ

Ҡ צ ☼ ыᵅᴖ ᾎиέᾼ Ȳṳѹ ⇔ӂ Ϸ  ȴ 

ϱ ֽῶҳȲѿṆ ᴖṕȲѡѠП ֯Ѭ иέ

ϱẓצ Ȳᴖ֯ӧ иέ ᾼ╚ ϱ⁄ᶺѠ Ɫ֥ Ȳ֪ױȲ֯װױ

ӻ☼∟ᵛ ᴩṆ ḆȲṳ֯ Ḇ∟ ᴩṆ Л ứ⇔ ᴷֽϯ[1-2]ȴ

Ḃ∟ПṆ ӱ ֽ ϡϫϡȴ 

ῶҳȸCMSế NMIJ ӧ Ṇ ѩ ῶ 

 ἤ  

Ѭ ⇔

ᴷᴯ  

CMSȸὑ ∟ 

NMIJȸὑ › 

CMS ПѠה ὑѬ ⇔ ᴷᵺ

⇔ ѹЛ ứ⇔ ЄȲḂѿ NMIJ

Ѡה ᴩ ᴷȴ 

☼ ạ

ὍѠה 

CMSȸṳ  

NMIJȸᴭ  

ἤЛЄȲ ═ CMS ȴ 

ӧ иέ

╚  

CMSȸCRDS₤ה 

NMIJȸFTIR₤ה 

FTIR Ɫ ứȲᵀẔ ӧ П

Л ⅍вῈ ₇ ᾎ

ḖȲ ═ CMS ȴ 

Ѭ иέ

ӧ иέ

ὍѠה 

CMSȸṳ  

NMIJȸᴭ  

ṳ иέѠ֯הᵅ Ɏ

⇔ɏ Ҡ צ ЛṜᾼ

ȲḂѿᴭ Ѡה ᴩиέȴ 
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ѿ›ᴯ

֯ᴯ
 

ϡϫϡȸӧ Ṇ Ḃ∟ ӱ  

ӧ ⇔Ɏ OCH2
x ɏ Ѡ  ϯȲֽה

OCH

OCHm,OH

OCH

2

22

2

)(

MF

VPP
x

³

³-
=  

ẔМ 

OH2
P ȸѬ ȲѬ ⇔іӣᴞѡӐ Ӵᴩ╜ᾎϢ ᶾ

ṅἬȵשׁ֥  ṅἬɎAIST-NMIJɏשׁ

Pȸӧ  

Fȸ ☼ ɎMFC1~MFC3П ếɏ 

OCH2
M ȸӧ П ᴘ Ɏ30.03 g/molɏ 

OCHm,
2

V ȸӧ ᴘ Ɏ22.40 L/molɏ 

Ṽ ϱ Ѡ Ȳה OCH2
x П ֥ Л ứ⇔ OCH2

u Ɫȸ 

( ) )()()()()( OCH

2

2

OCH

OCH2

2

OCH
OCHm,

2

2

OCHm,

OCH

OH

2

2

OH

OCH2

2

OCH

OCH

2

2

2

22

2

2

2

2

2

22

2
Mu

M

x
Fu

F

x
Vu

V

x
Pu

P

x
Pu

P

x
xu

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+ö

ö

÷

õ

æ
æ

ç

å

µ

µ
+ö

ö

÷

õ

æ
æ

ç

å

µ

µ
+

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+ö

ö

÷

õ

æ
æ

ç

å

µ

µ
=

 

ӦϱהҠ῀ӧ ⇔Ɏ OCH2
x ɏП Л ứ⇔ѻ ẃ Хצ ȸ 

(1) ӧ П Л ứ⇔ )(Pu  

(2) Ѭ П Л ứ⇔
)( OH2

Pu
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(3) ӧ ᴘ П Л ứ⇔
)( OCH2

Mu
 

(4) ☼ П Л ứ⇔ )(Fu  

(5) ӧ ᴘ П Л ứ⇔ )( OCHm,
2

Vu  

 

ὑѬ OH2
P П ᴷȲⱢ Ѭ ⇔иέ

Ἤ ӢѬ ⇔
OH2

x Ȳ Ѭ ֯Ṇ в ԉᴶ ȲᵛҠ ϯ

ה ֵ ӧ ֪ⱢѬ Ἤ ᾼכ ҷ OH2
P ȴ 

OHm,

OHCellOH

OH

2

22

2 V

MFx
P

³³
=  

 ẔМ CellF ῶӱ☼ ₇ ⅍ᾼ ☼ Ȳ OH2
M ⱢѬП ᴘ Ȳ OHm,

2
V

ⱢѬ ᴘ ȴṼ ϱ Ѡ Ҡה Ȳ͂ OH2
P Л ứ⇔ )( OH2

Pu Ɫȸ 

( ) )()()()( OHm,
2

2

OHm,

OH

OH

2

2

OH

OH

Cell

2

2

Cell

OH

OH

2

2

OH

OH

OH

2

2

2

2

2

2

22

2

2

2

2
Vu

V

P
Mu

M

P
Fu

F

P
xu

x

P
Pu ö

ö

÷

õ

æ
æ

ç

å

µ

µ
+

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
+ö

ö

÷

õ

æ
æ

ç

å

µ

µ
+

ö
ö

÷

õ

æ
æ

ç

å

µ

µ
=

    ӦϱהҠ῀ OH2
P
П Л ứ⇔ѻ ẃ ϯԝҳצ ȸ 

(1) Ѭ ⇔П Л ứ⇔ )( OH2
xu  

(2) ☼ ạ MFC1☼ П Л ứ⇔ )( CellFu  

(3) ѬиІ ᴘ П Л ứ⇔ )( OH2
Mu  

(4) Ѭ ᴘ П Л ứ⇔ )( OHm,
2

Vu  

 ԛ ӧ Ϥ∕ П иέ Ἠ Ȳѩ ṳ ᴷ

⇔ế∕ Ԉ П ȴӧ иέ Ɏdɏ е

 ϯȲֽה

OCH2
xAd -=  

Aȸӧ иέ Ɏ∕ Ԉɏ  

Ҡ῀ ɎdɏП ֥ Л ứ⇔ uc(d)Ɫȸ 

() )()( 2

OCH

22

c 2
Auxudu +=  

ᴖ∕ ԈП Л ứ⇔ )(Au Л ứ иⱢ ᾼ ἤ )( repAu  

Ӑṝᾼ έ⇔ u(R) Ẓ ȴ 

ѿӐ ∂Ӵ ϯ 1 mmol/molӧ Ɫ ᴷ ẂȲҠḖ ӧ

⇔ OCH2
x ᾼ ҉Л ứ⇔Ɫ 0.0047 mmol/molȲᴖѿϚӧ иέ ∕

Ԉ Ȳᵶ∕ ԈП ҉Л ứ⇔Ɫ 0.0067 mmol/molȲ ֥ П Ḗȴ 
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ῶХȸЛ ứ ᴷῶ 

 

ҫҵȲӦὑӀ ֵ ӧ ֯ ֵ ӧ Ӓ֯ ҉ᴟ

›Ȳ ᴩ ὔᾼЛ ᾬҟ Ȳ Ѡהѻ Ғ Ầѿ ῈἨ

Ḥ♃ȲӐד⇔›ἏѡӐ NMIJ ᴩӻ☼ ȲӼ Ӏ ֵ ӧ

П› Ѡה ᴩ Ȳ Ѡ֥ᵂׁשṅֵ ӧ › ὑḊ

ἤ ᾼ ȴ 

ὑױ ӭϱȲᶺ ᵓӣἮ ԏ Ẓ ѻ › ѠהɎҒ

ṳἼ ῈȳҒ ṳ ѿ ɏ ∟ᾼֵ ӧ ӒȲṳ ֯ Ғ

ṳ ѿ ɎN2 Dryɏ Ԉ ∟ᾼֵ ӧ ȲӒẔἮ ԏ

Ὑ Ғ ṳἼ ῈɎVacuum Dryɏếӑ ɎRaw MaterialɏЛ֝Ȳᴖ

Ғ ṳἼ Ὲếӑ ᾼἮ ԏ ᴿȴד ϚḔ ԏ ᴩ έҠѿ

ȲN2 Dry ᵑᾼԏ Ẕ C-OHɎֵ ӧ Пᶠ ɏ

ѩ ד ὑẔ҃Ẓ ЄȲ ῶӱ ֵ ӧ ֥ᾬᴖṕẔӂᶁ ֥ ⇔ϱ

сȲױ Ὠ ѡӐ NMIJӧ Ϣ‌Ѥ ЂԒ›ᵓӣ иέ ὑ֝דᾬ

ᾼиέ ὨϚ ȴ 
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ϡϫϮȸἮ ԏ иέֵ ӧ Ḋ Ὠ 

 

Â  Ѭ Ӣ ᶾ  

∂ ᾼɦ Ѭ Ӣ ɧⱢ ủ›ἏѡӐוּד103

Ӵᴩ╜ᾎϢ ṅἬɎNMIJɏПשׁ ⇔ ⅍ṅשׁ ᴩ ֥ᵂ Ἤі

Пᶾ ȴ Ѭ Ɏtrace moistureɏᾼ ⱢѬ ᴘ ⇔ᵅὑ 1 mmol/mol

ɎἨᵂ ppmɏ[1-3]ȴ Ѭ ӭ› ϠⱢӧ Ṇ М Ȳ

Ẕ ӣ ѻ Ɫҙ Џ П ⇔ȳצ ы ᴃȳ  

Ɏhigh-barrier filmɏЏ [1-4] Ȳ ᵑ╥ ᾼ ϫиԊ ҙ Ȳ

֯ ᾎѿ ᶮה Ѭ ᵂⱢ Ἠ ᾼ ᾓϯȲӐ

Ṇ ὑ ꜜᾼ ֯ ἤӼЛ Њ ȴ  
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NMIJ Ἤ∂ П ὔ₤ Ѭ ӢɎsimplified trace-moisture 

generator,ɏᶾ STMG 
[1-3]ȴSTMGӦϮ и ȸѬכ Ӣ ⅍ȳ

ה ☼ ȳԏ ԏ иέȲֽϯ ϡϫҳἬӱȲӦ ҿѠ

П ᵂⱢ ☼ Ȳ ϩ ȲиⱢϱϯẒ ☼Ȳϱи

☼ ϤѬ ⅍ ҏ Ѭ ȷϯи☼ᵂⱢ ӣȲ ֥☼ Ϥи

έ ȴ 

 

ϡϫҳȸSTMGṆ ӱ  

Ѭ Ӣ ⅍ᴯὑ ϡϫҳϱѠּמᴥ ▀Ȳ ѿ Ӣ

(diffusion-tube humidity generator, DTG)Ȳᵓӣ Ѭ ӢѬ ȴױ

ᴿכ Ȳ ҉ ╚ ᵺ Ȳ ᾿ ᾼ ᵛ╥ֽᴶ Ӣ

ứѬ ⇔цֽᴶ ᴷẔ ứ⇔Ȳ ᾬ ᾼӐ ᾿ ד Ȳ ϩ

Мᾬ Пד (phase diagram) ц ϩ Ȳᶺ Ϡ ᾬ Ἤ П ⇔

ϩȲḟứϠ Ȳᵀ╥ Ϡ ⇔ ϩПҵȲἭ Ѭᾼ

Ἤ ҏ ῶ ᾼ ȳ П Ѭ ȳ ӣП ☼ Ȳ

ꞋⱢѬ П ֪ȴ NMIJ ῶᾼ ѝМἬ ᴷᾼ Л ứ⇔Ȳ

ᾼ ╥ Ɫ ᾼȲ֪ױ Ḃ Л ứ⇔Ȳ Ԓ ứ֮

ạѬ ⅍ᾼ ⇔ц ϩȴ 

ה ☼ ᴯὑ ϡϫҳϯѠᾼ ☼ Ɏmass-flow 

controller, MFCɏ Ȳᵓӣ ☼ ᾼ☼ ѩẂȲ Ѭ ⅍ Ӣҏ

П ⇔ Ѭ ȲӦϱи☼ ҏṳ ϯи☼ Ȳ҉и ֥

ᴖ ӢПѬ ⇔Ȳӭᾼ╥ ⇔П Ѭ Ȳ ⱢḆᵅ
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⇔ȳḆ ☼ ᾼ Ѭ ȴױ ☼ ᾼ Ɫ ⇔

⅍Пᵅ ☼ ӔṆ ȴẒ ◕ ᾼᵺ  ϡȸצ

☼ ᾼ ϩ Ȳ ᴖ Ѭ ⅍ᾼ ϩ

Л ứȷ 

☼ ᾎ ẞ ᾼ ứ☼ Ἠ כ ϩ Л

ṜȲ ѩẂциέ ϩȴ 

ᴷ ӢѬ ⇔П ứ⇔ᾼѠהȲӭ› ԏ ԏ иέ П

ẃứ Ȳṳ иέױ ứ Ἇ NMIJ ӔȲᵂⱢӐṆ П

Ɏ12 nmol/molᴟ 1 mmol/molɏȴԏ ԏ Ӑ Ɫᵮןԏ ᾎȲẔ

ứ ѠהϞ ԏ ⇔ ẃ ⇔ȲӦὑ ╥ ȲҠ

ᵍ֪ԏד ⇔Л ứ ứכ ᾼᵺ ȴNMIJṿӣױᶾ Ѭ

ᾼ ϫדѿϱȲ ᴷ Ѭ П ⇔ȳ ứ⇔ȳԛ ἤȳч

Ȳ Ὠ ӱ Эᾼ Ѭ ᶾ МȲCRDS╥ ẓ ȳ֥ ᾼ

Џẓ[1-5]ȴ 

Ӑד⇔ ὑṆ ᴩ ᴷȲ Ϛ פּ 200 L ᾼ

ⱢҠע П Ȳױ ȳвῶ ѩṆ ϯᾼ Є

ֵȲᴖһᾼғӣ ᵂⱢ ϩц ׀ ӣȲᵀ׀Ὅ ᾼ֝ Ϸ׀Ὅ

ϠЄ ᾼѬ Ȳѹ ϩ╥Ҡѿ Ἤậ҅ᾼȴṆ ᾼ ȳ

вῶ ЊȲṆ Ѭ ӂ ᾼ Ȳ ϯ֯ ᵅ ⇔ᾼᾭ Ȳӂ

╥ӦѬиІᾼ ἤ Ḋ П ᾼᵮ  ᵂӣἬѻ Ȳ֪֯ױ

Ѭ ѐ⇔ϯȲ ᾼвῶ ḟứϠӂ ȴ֯ױ Ṇ

200 Lᾼ ԛ Ϥ CRDSṳѩ Ѭ иέӂ Ȳ Ὠ ӂ

оכ ‍ Ὑ Ȳ ϠῺϚ ѐ⇔Ɏ 210и ᴟ 30и ɏȲ

╝ ḟứ ѿ ӂע Ȳ֝ юЛӇ ᾼ ȴ 

∟ȲⱢϠ Ṇ ᾼ♪ ╥ᵡḂ Ȳ Ԓ ᴩ ȴ

ᾎⱢ Ѭ ⅍Ȳ МѬ Ṇ Ȳ Ӧ ☼ Ṇ

Ϥ CRDSȴ ѡ∟ȲѬ ⇔ẃẞּפ 20 nmol/molȲ ϯẃ 3ѡ

ᾼ ⇔ ֽ ϡϫХἬӱȴ 
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ϡϫХȸѬ Ὠ 

װױ М CRDS ҏ Ὑ ᾼ √ἤ Ȳᴖѹ ⌂ֻ╥ 24

Њ Ȳ Ằ █ ֪І Ѭ ⇔ Ȳṳѹѿḕѡ √ἤ֮ оȴ

ẔМּטсᾌ ᾼ ϱᾼנ֯╥ 6-8 Ȳ ױ ╥ ⅍ ⇔ ạἬ

ȴⱢϠכ ṅ ╥ᵡắẞ ⇔ Ȳ֯ ᴩ Ȳ

ҵ ⅍ ⇔Ȳṳ ֥Ẇ Ȳֽ ϡϫгἬӱȴҠѿ Ѭ

сטּ⇔ ⇔ᾼ ֯׀ ἤȲᵛ ⇔ϱс ⇔Ӽ П

ϱсȲ ֯׀῏∟ Ϛứ ᾼἋ ȴϱ ╥ ⇔

в ⇔ᾼ ӂ Ἤ Ȳᴖ ⇔ Ѭ ⇔ᾼ ֪Ȳ ╥ ⇔Ḃ

в Ѭ ᾼᵮ  ӂ Ȳ ⇔ϱс Ѭ иІ Ȳ

ὔ в ᴖ ὍҏḆֵᾼѬ иІȴ 
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ϡϫгȸ ⇔ Ѭ иέ Ὠ 

ױ ϠṆ ♪ ֯ ∟ᾼכ ȲҠṿ Ѭ ⇔ᾼ Њὑ

ὑ 20 nmol/molȴ֝ טּ Ϡ ạ ⇔֪І ὑ Ѭ ᾼ Ӣ Ṇ

ᾼ ἤȲ ḟП  ϡȸצ

ɎϚɏ ЊоȲṿ ᾼ ⇔ᶁлἤḆṾȷ 

Ɏϡɏ Ẕϡ╥Ḃ ⅍ ԈɎῈ ɏȴ 

Ṇ ӢѬ ц ⇔ ⇔ оᾼ ứἤц ứ ᴩ

Ȳṳ ›֝Чὑ ᾼד104 ὨɎϯ ɏᵂ ȴ ὨҠѿ

ȲṆ ӢѬ ᾼ ứἤц ứ ד ὑ Єצד104 ֮Ḃ ȲЛ

ԛҏ ᾌȳטּ⇔ ứ  ȳ ⇔ ῘЛ ᾼ ᶮȴ 

 

ϡϫϝȸSTMGḂ Ὠ 

102 102 

104 104 
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Ϡ֯ Ѭ Ӣᶾ ϱᾼḂ ȲӐד⇔Ӽ ᴩ ⇔Ѭ Ӣᶾ

∂ӴȲױᶾ П Ὑֽϯȸ 

 

ϡϫϥȸ ⇔Ѭ Ӣ  

A:  MFC LiquidȲ Ѭ Ϥ  

ứⱢ 0 Ȳmix valve Ȳױ њ  Bubble Vent ѿ ҏЄ

ᾚ 

ứЛⱢ 0 Ȳmix valve Ȳṿ Ϥ о ֥ 

B:  MFC CarrierȲ Ϥ ȷBô: ∟ ạ  MFC Ȳ

ᵍ∟ ֫☼ 
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C:  MFC VentȲ Ȳ ю☼ ѿ ᵅ ӣП ☼  

D:  MFC DiluteȲ Ϥ Ȳ ӣ 

ԒȲ иᵑ ᵅ ⇔ ⇔П›ȲԒ Ѭ֯ оⱢ

Ѭ∟ᾼ ☼  

 

ױ Ɫ ὑ NTPᾭ ϯȲ Ɫ 24.5 L/molȲѹ֯

Є Ѭ☼ 100 mg/hϯ ᴖ ᾼѬ ☼ Ȳ ԛ ֥∟

П ☼ Ɫ 1 L/minᾼ ᾓϯȲѬ ᾼ ⇔Ɫ 2270 mmol/molȴϷ

╥ ☼ 1 L/minϯȲѬ Ɫפּ⇔ 2270 mmol/molȲ

ן  (30ᴟ 10000) mmol/molᾼϱ Ȳ ⇔ 10000 mmol/mol Ȳ

☼ Ɫ 0.227 L/minȴ 

  ԛẃ╥ ן ᾼϯ Ȳ ⇔ 30 mmol/molἨḆᵅ Ȳ ∂

MFC Liquid☼ Л ᵅὑ 25 mg/hȲ╝ᵅ ⇔ Ɏ ☼ Ɫ 1 L/minɏȲ

Ѭ ᾼ ⇔Ɫ 568 mmol/molȲ 30 mmol/molȲ Ɫפּ

19 Ȳױ ᾼ Carrier/Vent/Dilute☼ иᵑⱢ 3.600/3.500/2.000 L/minȴ 

ῶгȸ ⇔Ѭ Ὠ 

 

П ẃᴞὑ Ȳ Ɫ  (0.6 ᴟ 12000) 

mmol/molȴ Ὠ ӱȲ ן ϱ ᴿѾ֪Ɫ☼ 0.227 L/min ЊȲ

Лὔᵒ Ȳ П פּ 25 %Ȳ☼ Њᾼ Ɫὔắ Ὲ

МᾼѬ Д Ȳѹ Ἤ ӂ Ἦ Ȳ ϱᵅ☼ ᾼ

ӣἤ╥צ ᾼȴ ן ϯ ⁄ Ȳ ϡװ ȲẔ

ѿԛϯ Ϛ Ȳ Ѭ ӢṆ ȴ 
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Â ה оᾬ ⇔ ᶾ  

Є П SO2 ⇔ Ɫ nmol/molȲ֢ ⅍ӭ›Ꞌ

ẁױ ⇔ П ה₤ ᴕ ֥ Ȳ֪ױῈ М SO2 П

Ӕ Ьצ ϱᵺ ȴ֯ױ ᴕ ISO 6145-10:2002∂Ӵ ה

оᾬ(50 nmol/molᴟ 1000 nmol/mol) ⇔ ᶾ Ȳṳ ӣ ☼ ᾎ

ҏᾼ֝ד ⇔ ᴩѩ Ɏ ᴕ ISO 6145-7:2009
[1-6]ɏȲױᶾ

П∂Ӵ ẁ в ppb П ṳ сῈ ₇ П ⇔ȴ 

ה оᾬ ⇔ ᶾ ӧ Ṇ Ϛ ȲꞋ╥ ὑ

ISO 6145-10:2002Ἤ∂ӴȲѻ ὑҒ МȲ֪ в

҉ о SO2Ȳ ⇔Ғ П∟ю ϡ о ҏ ṳ כ

ᾭȲԛ Ӧ ӣ ҏȲᵛҠ SO2 ֥ Ȳԛ Ϥиέ

ᴩ∟ иέȴ ⇔ еֽהϯȲ 

FM

EV
Ci

³

³
=

m

 

ẔМȲ 

Ciȸ SO2 ֥ ⇔Ɏnmol/molɏ 

Eȸ Ɏng/minɏ 

MȸSO2иІ Ɏg/molɏ 

Vmȸ ᴘ Ɏ22.40 L/molɏ 

Fȸ ☼ ɎL/minɏ 

☼ ᾎ⁄╥ ứ ⇔ П ѩ Ȳ ᴟ

⇔ ֥ Ȳ ӢἬ ⇔П Ӕӣ ֥ Ȳԛ Ϥиέ

ᴩ∟ иέȴ ⇔ еֽהϯȲ 

o

MFCMFC

MFC
i C

qq

q
C

21

1

+
=  

ẔМȲ 

Ciȸ SO2 ֥ ⇔Ɏnmol/molɏ 

Coȸ ⇔ ֥ ⇔Ɏnmol/molɏ 

qMFC1ȸ ☼ה 1ɎMFC1ɏП☼ ɎL/minɏ 

qMFC2ȸ ☼ה 2ɎMFC2ɏП☼ ɎL/minɏ 

Ẓ῏ѩ Пӱ ֽϯȲ 
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ϡϫϟȸ оᾬ ⇔ ᶾ Џᵂ☼  

֯П∟ М ṿӣẞ ⇔ ⅍ɎNMLɏC08Ṇ

П SO2 ᴩ Ȳ ᴖ NML ӭ› Пֵ ѩ ṳ SO2

ᾬ ȲⱢ NML C08Ṇ П SO2 ₇ Ȳ֯ױᵓӣ

דּ ṅשׁ (VSL)П 1 mmol/mol NML C08Ṇ П

ᴩѩ ȴVSL ц NML Ὠֽϯ Ἤ

ӱȴӦ Ὠ ӱȲC08Ṇ П 1 mmol/mol SO2 in N2 VSL

ṳ ȲҠ ӣὑד ȴ 

ῶϝȸC08Ṇ П SO2 Ὠ 

 

ᴩẒ Ѡᾎѩ П›Ȳ Ԓ SO2иέ Пἤ ȴ֯ױṿ

ӣ ISO 6145-7:2009 ѠᾎȲ VSL П(1.000 ± 0.020) mmol/mol

☼ Ӕ П Ȳ ҏ(5ᴟ 50) nmol/molП

ȲϯῶϥⱢ ⇔ иέ ᾼ Ὠȴ 
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ῶϥȸ(5ᴟ 50) nmol/mol ⇔ иέ  

       ⇔ 

(nmol/mol) 

 

иέװ  

0 5.0 9.9 29.1 47.6 

1 0.0013 0.0041 0.0072 0.0194 0.0309 

2 0.0011 0.0040 0.0072 0.0194 0.0308 

3 0.0012 0.0040 0.0070 0.0195 0.0309 

4 0.0013 0.0040 0.0070 0.0196 0.0310 

5 0.0012 0.0040 0.0070 0.0196 0.0311 

6 0.0012 - - - - 

7 0.0012 - - - - 

ӂᶁ  0.0012 0.0040 0.0071 0.0195 0.0309 

ד Ȳ% 5.7 1.1 1.5 0.5 0.4 

ӣϱῶ Ҡ ẞϯ ϮϫП ȲӦ ᵅ ⇔ᾼ 3

ϱ Ҡ үױ П ȷӦ ᵅ ⇔ᾼ 10 ϱ

Ҡ үױ Пứ Ȳ Ὠ ӱױү П

Ɫ 0.3 nmol/molȲứ Ɫ 1 nmol/molȲ Ɫ 0.00004ᴟ 0.00011

П Ȳ ֥иέἬ ȴ 

 

Ϯϫȸ(5ᴟ 50) nmol/mol ∂Ӵ 

Ȳ Ɫ ᾎ SO2 ᶾ М ᴷ SO2 ⇔ᾼ Ȳ

Ꞌ Ẕ П ẁ ᵫȲ ᴖȲṼ П›ṿӣ
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Ȳ ẁП ᵫ ὨꞋ Ἤצ ȴ֪ױȲ֯ױ ᴞᴩ

ᴩ ᴷȲ ᴷѠᾎⱢṿӣ Ѡה SO2 ֯Ệ

ứ ⇔ϯҠ῀ вᾼ ҷȴ ᴷ ὨҠṓϯῶϟȲ Ὠ ӱẒ

ќ ẁП ϚⱢ ϚⱢӔ Ȳѹ ⇔

Ȳ ȴ 

ῶϟȸ ⇔ 45 ˘Ɏϱɏȳ50 ˘Ɏϯɏ П Ὠ 

 

ҏ SO2 П ∟ȲᶺѠБҠ › еה ᴩ ᾎ SO2

⇔Пᴷ Ȳ֯ױ ᵓӣϚᴷ ҏ ⇔П SO2 Ϥ SO2иέ Ȳ

ѿ ᴩ ᾎ SO2 ᶾ ứἤ ᴷȴױ SO2 ᴷ ⇔Ɫ 1 

mmol/molɎ ứ ⇔Ɫ 50 ˘ɏȲ ứ Пиέ Ὠӂᶁ Ɫ 1.03 

mmol/molɎ ϮϫϚɏȲד Ɫ 0.2 %Ȳ ᾿ Ϥ 1 µmol/mol

ה₤ Ẕד Ɫ 0.1 % ЛЄȴױ Ὠ ӱȲṼ ᶺѠ∂Ӵ

ᾼᶾ ȲБҠ ứ ӢἬ Ḗᾼ SO2 ȴ 
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ϮϫϚȸ ᾎ Ӣ~1ɛmol/mol SO2 П ứἤ  

ȲᶺѠѿױ֯ ☼ ᾎᵂⱢ Ȳᵓӣ SO2иέ ☼ ᾎ

ᾎП SO2 Ὠ ᴩ ѩ Ȳѩ ⇔Ɫ(50ᴟ 1000) nmol/mol

П SO2 in N2ȲῶϫⱢẒ Ѡᾎᾼ Ȳ ⇔Ɫ ӣ ☼ ᾎ ᴩ

ѩ ∟ ẞ ᾎП ⇔ ȴẔМ֯ ᾎѠ Ȳ1000 nmol/molП

⇔ Ӣ ứ ⇔Ɫ 50 ˘Ɏ ȸ48658 48655ɏȲẔ

҃ ⇔ ⁄ṿӣ 45 ˘Ɏ ȸ48658ɏȴӦ Ὠ ӱ ᾎ

Ὠ ᵅ-20 %ѿвȲ Ϛױכ ПҠ ֪Ɫ ᾼ ᴷѠה ‍ᵛ

щӂה ȲҬὑ ṿӣ›цṿӣ∟֢ ᴩ ȴ ᴖȲὑҒ Ғ

М ⇔‍═ ứȲϚ Ởс ц ∟ Ꞌ ắ Ȳ

֪ᴖᵅᴷϠ ȴ╝ ӣ щӂᵛ ҷȲ ẞḆ ᾼ

Ὠȴᵀ ☼ ᾎ ҏᾼ SO2 ᵂⱢ ᴩ

Ӕ С ᾎ Ӣ SO2 ⇔ȲֽῶϫἬԝȲṿ ᾎ SO2 ᶾ Ҡ ẁ

ϚҠ‒ ᾼ SO2 Ȳѿẁ SO2иέ ᵅ ⇔ П Ӕ ȴ 
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ῶϫȸ ☼ ᾎ ᾎП SO2 Ὠѩ  

 

 

    ᾎ ὑ ☼ ᾎП ֯ὑ ☼ ᾎ ṿӣẞ ⇔ᾼ

ה₤ Ȳ֪ צ ֯ ᴩ ⇔иέ Ȳ

☼ צ ЛṜᾼ Ɏ Ṝ ѹ ⇔ ứᾼ ᴩṆ ᾼ ứӂ

ᵮ Ἠч Ὠ כ ɏȲ֪ױȲ ẓצᵂⱢ

ứᾼ SO2ẁ ᾼ ȴ Ȳ П ắ Ԉ ꜙ Ȳֽ

NIEA A416.13CἬ цП ӔᾎȲ Ἤ ⌡ П ⇔ о ạ

֯ð0.1 ˘ȲϷ֪ױ Ɫכ⇔ ứ⇔ᾼ ȴ 
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ה₤ .2 ֥ Ӣ ᶾ  

Пѻ ӭᾼ֯∂Ӵ ᵂⱢ в֢ Ἠ Ӕ

⅍П ⇔ ȴ֯ ẁ ὢ П›Ȳᶾ Ӑṝ в

ᶾ Ṇ ▲ Ȳ ֝ Ȳѿц ѩ ᾼ ᶧ ѿ ’Ἤ ẁὢ

П ֝ἤȴױҵȲ֯ᶾ ϩ П∟Ȳӑẃ ὑ ᾼὢ ה₤ Ϡẁ

֥ ПҵȲӼҠ ԉ ϩ ẁ῏ᾼṔᴥȲẦᵗ в ⅍

’ ὨᾼϚ ἤȴ 

ѿϯ Ӑד⇔Ἤ ᴩП ѩ ȳ в ₇ ▲ ♄ Ὠכ

ᴩ Ὑȴԛ ἤצ ᾬ ᶾ ᾼ ȴ

ᶾ Џᵂ ᴩἬṿӣП ῶϫϚȴ 

ῶϫϚȸЏ ạ ⇔ ᴕᾬ שׁ ᶾ ṿӣ ԝῶ 

и  Мѝ֤  /₤  ֤  
 

 Ԍד

І ϡ 

 

Џ

ạ

⇔

ᴕᾬ

שׁ  

 

оᾬ έиέ

 
Agilent/7890B 

ᶝ 

ɎЏׁש ҅ ṿ

ӣɏ 

2013 

иέӣ ד έ

 
Agilent/7890A Џׁש ᴞצ  2011 

Ӵ ҵמּ ԏ

 

MKS/ 

MULTI GAS 2031 
Џׁש ᴞצ  2012 

иέҳ ▀

 
MKS/CIRRUS2 Џׁש ᴞצ  2012 

⇔ц ϩ  VAISALA PTU200 

ᶝ 

ɎЏׁש ҅ ṿ

ӣɏ 

2004 

щӂ 
Mettler Toledo/ 

XP26003L 
Џׁש ᴞצ  2013 

иІ Ὲ  
Pfeiffer Balzers/ 

TCP015 
ᶝ 1995 

ᴞ о ♃

Ἴ Ṇ  
CMS/ITRI Џׁש ᴞצ  2008 

҉Ṇ  VSL Џׁש ᴞצ  2008 

иέӣ ד έ
(Agilent) 

Agilent 7890A Џׁש ᴞצ  2011 

ᴞ о ҉

֥  
VSL 

ᶝ 

ɎЏׁש ҅ ṿ

ӣɏ 

2013 
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и  Мѝ֤  /₤  ֤  
 

 Ԍד

иכֵ ᾭᾬ ⇔иέ

Ṇ (PerkinElmer) 

PerkinElmer/ 

Clarus 580 GC 

ᶝ 

ɎЏׁש ҅ ṿ

ӣɏ 

2016 

◖  ᶛ◦ Џׁש ᴞצ  2013 

◖  
UNISEM/ 

UN2004A-HW 
Џׁש ᴞצ  2013 

 

Â ѩ ♄  

Ӑד⇔ ֤ Ϛ ѩ ȲӦ דּ ṅשׁ ( Korea 

Research Institute of Standards and Science, KRISS)ѻ ᾼAPMP.QM-S9 ѩ

Ȳѩ ӭⱢ 100 ɛmol/mol Ϛ о / ɎCO in N2ɏȲ Ғױ ѩ ᾼ

ѻ ᴯҵȲ ȸЁᴘẔצ ( Tubitak Ulusal Metrolji Enstitusu, 

UME)ȳ֙⇔ ᾬ ṅשׁ ( National Physical Laboratory of India, NPLI)ȳ

Џׁש Мї( Center for Measurement Standards, Industrial Technology 

Research Institute, CMS/ITRI)Ԛ 4 ȴ ⅍ὑӐװѩ ♄ Мѿᴞ

ᴩ ᾼ ᴕᾬ ᴩѩ Ԉᾼ ⇔ иέȲ֯ ᴩ ӴᾼХװиέ

∟Ȳ иέἬ ᾼ ᴩЛ ứ ᴷȲ ⇔иέ ԈὨ иέ Ὠֽῶ

ϫϡцῶϫϮȴ 

ῶϫϡȸAPMP.QM-S9ѩ ԈиέѠᾎ 

 Agilent GC-7890A 

 Agilent ChemStation 

▀ HP-PLOT/Q (30 m Ė 0.53 mm Ė 40 µm) 

▀ ⇔.  30°C isothermal 

 Temp.= 400°C 

⇔ Flame gases flows: air = 400 ml/min, H2 = 40 ml/min 

☼  375°C 

иέ  250°C 
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ῶϫϮȸAPMP.QM-S9ѩ Ԉ ⇔ иέ Ὠ 

Component 
Result 

(ɛmol/mol) 

Expanded Uncertainty 

(ɛmol/mol) 

Coverage 

factor 

CO 99.74 0.50 2 

APMP.QM-S9 ѩ ᾼѩ Ԉ ⇔ ᶧ╥ѿ GC-FID ӧ о

ẃ ứѩ Ԉ МϚ о ⇔ȴ ѩ Ԉ ⇔ Ὼᾼ ᴕ Ϛ

о Ȳѿ Ӕ ẃה иέϚ о ֯ѩ Ԉ Мᾼ ⇔ȴ

ѩ Ԉ ᴕ Ṽ ѿϯ ᶧ ᴩиέȴ 

ɼ ᴕ - ₇ - ᴕ - ₇ - ᴕ - ₇ - ᴕ - ₇ - ᴕ - ₇ 

- ᴕɽ 

     ѿ GC-FID иέ ẞᾼ ѿϯԝᾼ Ѡ ẃה Ϛ о ֯

ѩ Ԉ Мᾼ ⇔ȸ 

( ) ()

1,,

5
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5

1 2
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==³==

ää

isis

i
i

i

i

isii
i

i

RR
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r
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rCrC

C

C  

C = ѩ Ԉ иέ ⇔ 

Ci = i ѩװ Ԉиέ ⇔ 

Cs = ᴕ ⇔ 

ir = ѩ Ԉ/ ᴕ П ѩ  

r i = i ѩװ Ԉ/ ᴕ П ѩ  

Ri = i ѩװ Ԉ  

Rs,i = i װ ᴕ  

иέ ὨᾼЛ ứ⇔ ᴷ⁄╥ѿϯԝѠ ה ᴩᴷ ȸ 

( ) ()

1,,

5

1

3

1 2
;

5
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isis

i
i

i

i
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i
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                       ()() ( )() ()issii ruCCurCu 222
2

2 ³+³=  

                  
3

3

1
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ä
== i

i

p

s
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                      () ( )( ) )
5

(

2
22

2
2 p

ssi

S
CCurCu ³+³ö

÷
õ

æ
ç
å=  

 

ir ѩװ5= Ԉ/ ᴕ ѩ Пӂᶁ  

sp = 5װиέП֥Ẇ  

si = i иέПװ  
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ѩ ♄ ֯ П ⅍ ѩ Ԉ иέ Ὠ

֫ѻ ∟ȲӦѻ ᴩѩ ᵫП ȴѩ ᵫᾼ ҏҠ

иⱢѿϯϮ ◕ȸDraft AȳDraft B Fina1 ReportȲ 

ɎϚɏѩ ᵫᾼῴ DraftAҔᵶ֢ ᾼиέ ὨȲṳ ӻӦ֢

ᴩ в П Ȳ ὑ ȲЛ ҵеӁ

П Ὠȷ 

ɎϡɏDraft B Ϡ ὑв ᾼ֫ ȲṳҒϱ ѩ ᴕ

( Key Comparison Reference Value, KCRV)  ֝ ⇔Ȳ Ϡ

ὨҠе ҵȲẔ҃Ь ȷ 

ɎϮɏDraft Bв ỗ ɎConsultative CommitteesȷCCsɏ

∟ИכⱢ Final ReportȲѠҠѿᶙԓе ȴ֪ױ Ғ ֫

иέ ᾿ẞ Final Report ҏȲᴟю ҙדᴟϚדȲꜙᴟḆ

ϵȲ֪ױӐד⇔Ἤ ᾼ ♄ П Fina1 Report ᴟὙ∟ד⇔И

ȴ 

ѿϯ Ẓ ѩ ♄ ᴩ ὙȲиᵑⱢȸ 

ɎϚɏ APMP.QM-K111 : 1000 µmol/mol C3H8 in N2ȷ 

Ɏϡɏ APMP.QM-S2 : 0.2 mol/mol O2 in N2ȴ 

Ẓװ ѩ ♄ ᴟӭ›ᾼ Ὠכ⇔ ֽ ϮϫϡȲẔМּמᴥ ⱢӐ

ᴯ ⅍иέ ὨȴӦ МҠѿכҏӐ ᴯ֯ Ẓװᾼ ѩ М Ẕ

҃ ⅍ᾼиέ ὨẓצϚ ἤɎ ᴕ ᾼ ЊὑἬΩᵫП

҉Л ứ⇔ɏȲ ẞ ֝Пӭ ȴ ṷ ѩ ᾼẓ Ὠכ ᵓὑצ

⇔ ⅍֯ ∂Ӵ ⇔ ᴕᾬ Ӣ ẁ

ạȲṳ═ ᵅ ⇔ ᶾ ᾼ ȲẦᵗ ⇔

ᶾ ᾼ∂ӴȲѿ ứ ⁴ ᶾ Ȳ ȲẦᵗ

ᶾЏדּ с ₇ ȴ 

Пה₤ ѩ ҵȲӐד⇔ҫϚ כ‚ὨⱢכ

ᾼ ֥Ȳ Ғ ᴕԏ⇔ ПỂꜜ ⇔ ѩ ♄ Ȳױ

ѩ Ӧד ⇔ ᶝɎBureau International des Poids et Measures,BIPMɏ

ѻ Ȳѩ Ɫ BIPM.QM-K1ȴ 
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Ϯϫϡȸ2015ד Ẓ ѩ ♄ П ᴩכὨ 

 

╥ ἤצ ᾬц оᾬ ὍὑЄ М ԏоч Ἤ ӢȲϞ╥

Ὲ ₇ Лṏᾼѻ ᴆ╬ᾬПϚȴ֯ ᴩױ ѩ П›Ȳᴩ╜

’ ᾼᵂᾎȲϞ╥ᵓӣἬ∂ П ᴕԏ⇔ ɎStandard Reference 

Photometer, SRPȷѿϯ SRPɏW Ɫ вỂꜜ ⇔ Ӕ ᾼ

ᴕ [1-10, 1-11]Ȳ вӼ ’ ₇’⅍∂ Ϛᾼ ԏ

APMP.QM-S2.2015 (Draft B)  

APMP.QM-K111 (Draft A)  
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⇔ Ɏὑּר NISTП Ɫ SRP 30ɏȲṳ Ẕ҃Ṇ Ҡ ᴩ вứ

ѩ ȷֽױϚẃȲ Ṇ ֯ ᾼ Ӕ Ἠ ṿӣד Ӣ

Ȳ Лὔ ȴ֯ᶾ ᾼ ϱȲⱢ ֢ Пᶾ ϩ╥ᵡ

Ϛ ἤȲứ Ғ ѩ ╥֢ ╜Ἀ Ἠ ⅍ ᴞᶺ ϩ Ṿ

ПѠᾎȴ 

ӭ› ᾼ SRPṆ Ӧ ’ ₇’⅍ ═Ȳᵀ֪₇’⅍‍ ὑ

CIPM MRAᾼ╓ứ ⅍[1-12]Ȳ֪ױ ứצ רּ NIST›ẃ ᴩṆ

ᴷȲᵀ ứᴯⱢ ӔἨ╥Ṇ ȲẔ ᴷ Ὠ ᵫЛ ὑ

⇔ ᶝ BIPMᾼ ѩ М[1-13]ȴ 

ҵȲӦױ ⇔ ạᾼ ẃכȲӦּר NIST ứ ẃ Ầᵗ

SRPṆ Ӕᾼ ᵂ Ҡה ֯ӑẃצἬ ȴѿѡӐц ⱢẂȲӦὑ

ṳӑ∂ ᾼ Ȳ֪ױӦ ’ṿӣ ᴯ ᵂц

ẔӇצ ἤȲϷ╥ ҠᴩᾼѠᾎȴ ᴖȲѿ ⇔ ỗ

ᾼ ╜ ẃכȲ צ Ҡẁ в Ȳ вᾼ ӔἨ

⅍ ᴟ Ἤ ═П ȴѿМ Є ⱢẂȲ

ӭ›֯Л֝עᾼ ’ ᴯБ Ở∂ SRPṆ ȲѹМ ɎNational 

Institute of Metrology, NIMȷѿϯ NIMɏӼצ ױ═ ȲṪ ע֢

ᾼ ’ ᴯ ֣ NIM ҏ Ӕ ᾼӨ Ȳᴖ‍ּ֣ר NIST ҏṆ

Ἠ Ӕὢ ᾼ Ḗȴ 

֪ ױ ῂ ᾼ оȲ֯Ҡ SRPṆ ᵂ ứἤȲ ⇔ᾼ ᾓ

ϯȲӐד⇔ Ɫ о ᾼ ֝ἤȲѿ ֥Ѡה

ṿӣ ᴕԏ⇔ [1-14~1-17] ѩ Ȳѿ֪ ѷ҅ ᾼ

ᵂ ḖȲṳ ╟╜ᵂⱢᾼ ṓ⇔ȴѩ Ὠכ  Ԉ Ὑȴ 

Â в ₇ Ἴ ♄  

Ӧὑ ₇ Ḅ Ӗ Ȳאַ ϴỆứᴁ╬ Ὅ ȲḦ

Ṟ ȲϞᴟὑϚ ⅍вῈ ₇ ᾼ Ȳ ᾼṿӣ ד

Ȳṿӣ₇ Ṿᾼ ᵗὑῈצ ᴆ╬ᾼṮᾙȲṳ сᵃᶺᾼӢ♄₇ ȴ

Ṽ ISO/IEC 17025 5.9 ế Ӕ Ὠ₇ П’ ȲҠ Ӧ Ғ

⅍ ѩ Ἠ ϩ שЏׁױȲⱢכ Мї ⇔

⅍ ױ Ἴ ♄ Ȳ Ғ ⅍ ѩ ᾼ Ȳ Ҡ с ⅍П



 68 

⇔ ϩѬ ҵȲṳҠ ═ в ⇔ ПϚ ἤȴ 

Ӑׁשṅ ᴕѿἏּר ’ ɎUnited States Environmental Protection 

Agency, USEPAɏ רּ ᶾ ṅשׁ ɎNational Institute of Standards 

and Technology, NISTɏ ᴩ ֥ ₇ Ἴ Ȳ[1-18,1-19]ה ᴩ в

₇ Ἴ ♄ П ȲἼ ӭ› вẓ П ἬӢ ᾼ Ὅ

ӔṿӣП100 ɛmol/mol ϡ о / ɎSO2 in N2ɏ

ȴ ☼ Ἤ ϤП ₇֯иέ›Ԓѿ ἤ иέᾎῴ

Ḕ ᴷ∕ Ԉ ⇔Ȳṳ иέ П ἤ ⇔ѿц∕ Ԉ

⇔╥ᵡ ὑ ᾼ ⇔ ȲӦиέ Ὠ ứ∕ Ԉ ᾼ

⇔Юὑ ⇔ ∟ȲѿϯԝѠה ᴩ ⇔ иέȸ Ὼ∕

(S) ⇔П (R) ᴩ ѩ ᾼ ѩ иέȲ

Ṽϯԝ ᶧиέ(RˆŜ RȳȼȳRˆŜ R)Ȳиέ ḇ∟ậ װ5 П

ӂᶁ ᵂ∟ иέ Л ứ⇔ ᴷ[1-20,1-21]ȴ 

ױ в ₇ Ἴ ♄ ᾼ ᴷ╓ Ϟ╥Ṽ ISO/IEC 

17043:2010
[1-18]Ȳѿ|En| ẃῶӱ֢ װױ Мϡ о (ӂ Ɫ )

⇔ ϩȴ |En| ¢ 1Ȳῶӱ ᾼ Ὠ ⇔ ⅍

ᾼ ὨϚ ȷ |En| > 1Ȳῶӱ ᾼ Ὠ ⇔

⅍ᾼ ὨЛϚ ȴ 

2

reffactory

reffactory

n

UU

VV
E

+

-
=

2
 

ẔМȲV factory ⱢἼ ᾼ ӱ ȲVref Ɫ ⇔ ⅍

ᾼ ȲUfactoryⱢἼ ᾼ ӱ П ⇔ȲUref Ɫ ⇔

⅍ᾼ ὨП ҉Л ứ⇔Ȳ ҉Л ứ⇔…ὑ 95 % ‒ Ѭ ϯᴷ

Ἤ П Ὠȴ 

װױ в в ₇ Ἴ ♄ Ἴ П Ԛг Ȳ ╥ẓ

ѹצ ֥ ϩП ȴӐװἼ ♄ ᾼ Ὠֽῶϫҳц ϮϫϮ

ἬӱȲӦ Ὠ ӱ 6 Мצ 2 в |En|Єὑ 1Ȳῶӱ Ẓ в

П ⇔ Ὠ ⇔ ⅍ᾼ ὨЛϚ ȲẔМ ⇔

Є῏ 52 %ᾼӔ ȴױ Ὠ ӱ в ẓ צ ὑϡ

о П ⇔ ϩȲᵀӦὑиέ ȳиέ☼ ѿц₇’ ᶧЛ֝Ȳ

Ҡצ Ẕכ иέ ϩϱПЛṜȲ כ ӱ ⇔ϱП Ȳ֪ױ
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ᴿᾼ ₇ Ἴ ♄ ∂ Ӿ רּ Лứ Ȳṳ ὨеӁѿ

ẁ ᴕȲ Ҡ ᵍṿӣ῏ ẞ₇ П ₇ȲṳҠ с в

Ѭ ⇔ иέ ϩȲḆᶦ Ҡ ױ ═ Ϛ ἤȴ 

ῶϫҳȸ ₇ Ἴ ♄ |En| Ὠ 

 

 

 

 иכ
צ   

ӱ 

⇔ 
⇔ |En| 

A SO2 in N2 JB*** 56 106.06.21 102.7 ppm (±2%) (102.6 ± 0.8) ppm 0.03  

B SO2 in N2 S415***  106.06.14 104.5 ppm (±2%) (103.0 ±0.8) ppm 0.69  

C SO2 in N2 L**** 5049 106.06.15 110 ppm (±2%)
1

 (109.7 ± 0.8) ppm
2

 0.13  

D SO2 in N2 TP***  107.07.04 102.8 ppm (±2%) (100.5 ± 0.8) ppm 1.02  

E SO2 in N2 ** 219  106.08.23 99.6 ppm (±2%) (101.1 ± 0.09) ppm 0.66  

F SO2 in N2 B*** 0 106.06.27 103 ppm (±2%) (156.8 ± 1.3) ppm 22.10  

1ȸ ӱ ҅ῶиέ ⇔Ɏѿד ᴍиѩῶӱɏ 

2ȸиέ ҉Л ứ⇔ (k=2)ȴ 

 

ϮϫϮȸ ₇ Ἴ ♄ иέ  

Ӑ ᴕᾬ ᾼӢ ȲᵻṼ ISO Guide 34: 2009ȳISO 6142: 

2001ȳISO 6143: 2001 Ṇԝ₇ ᶾ [1-22,1-23,1-24]Ȳ∂

Џ ạ П ⇔ ȴӐד⇔∂ӴПᶾ ֽϯȸ 

· N2O in N2 ᴕᾬ שׁ ȸ 
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ᶙכ ⇔ (100ᴟ 1000) µmol/mol N2O in N2 ᴕᾬ שׁ Ȳ

ד ҉Л ứ⇔Ò 1.5%ȴ 

иכֵ · ἤצ ᾬ ᴕᾬ שׁ ȸ 

ᶙכ 1 µmol/mol VOCs in N2 (Benzene, Toluene, Ethylbenzene, Xylenes) 

ᴕᾬ שׁ Ȳד ҉Л ứ⇔Ò 10 %ȴ 

· 82 µmol/molѿϱ C2H5OH in N2 ᴕᾬ שׁ  

ᶙ80)כᴟ 140) µmol/mol C2H5OH in N2 ᴕᾬ Ȳד

҉Л ứ⇔Ò 5 %ȴ 

ᶾ ☼ цẔṆ ֽ ϮϫҳἬӱȲҔ╗ȸ 

· в ♃ȸ в ♃ ᾼѻ ғ ╥ᵓӣ

ạ в ᾼ ҏ ҉ Ȳṳ Ӧ ⇔ ֯ вч

ᾼ ҏ ҉ ᶧȲ в ᾼ ⇔Ȳ ∟ᵓӣᵅ ῈἼ

ᴩ в ᾼ Ὲ ♃Ɏ< 10
-6
 mbarɏȴ 

· ȸ ҉ ᶾ ⁄╥ ӣ ABA  ɎSubstitutionה

Weighing Methodɏ ᴩ҉ › ₇ ᾼ ȴ 

· ҉ ȸ ₇ ὑ ҉ МᾼщӂɎ έ⇔

Ɫ 0.1 gɏȲ ᴩ Ȳԛᵓӣ ᾼ ᵅ ᴩ ᾼ

҉ ȷ װ ҉ Ɫ 10 gѿϱȴᶙ҉כ ∟Ȳԛᵓӣ έ⇔

1 mgщӂȲ ᴩ ᾼ Ȳ ҉װ П Л

ứ⇔ 5 mgѿвȴ 

· ᾃ ҉ ȸ ậ П ₇ ᵓӣ έ⇔Ɫ 0.01 

mgщӂȲ ᴩᾃ ҉ › ȴ ∟П ᵓӣᾃ

ᾃϤἼ ῈṳᶙכῈ П Мȴᶙכᾃ ҉ ∟Ȳԛѿщӂ

ᴩ ᾼ Ȳ Ẓ῏ ѿḖ ᾃ ҉

ȴ 

Ӧ иέЏᵂЊ ISO/TC 158П∂ ȲṼ ᾎ

ɎGravimetric Methodɏ ᴩЛ֝כԌ П ҉ ∟Ȳѿ ц

иІ ᴷ ᴘ ȳц֢כԌ ᴘи Ɏmol/molɏȲҠⱢ

⇔ῶӱᾎȴᴖכԌ П҉ ⁄Ҡ Ӧ ABA ה ᵍ ἤ
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ɎLinearity ErrorsɏȲ ɎAdjustment Errorsɏ щӂ Ȳ

ѿ ẞ҉ П ᴷ ȳṳ ᵅ Ṇ ᾼЛ ứ⇔ȴӭ› ӣ╠צП

ϩᾎ ҉ ѿц ᾃ Ȳᶙכϱ ᴕᾬ ᾼ

Ȳ ⇔ц П ҉Л ứ⇔ֽῶϫХᴟῶϫϝἬӱȸ 

Ϯϫҳȸ ϩᾎ ҉ ᶧ  

 

ῶϫХȸ(100ᴟ 1000) µmol/mol N2O in N2 ᴕᾬ ⇔ῶ 

 
⇔  

(µmol/mol) 

҉Л ứ⇔  

(µmol/mol) 

ד ҉Л ứ⇔  

(%) 

SE032 100.1 0.82 0.82 

CAL013987 500.4 1.2 0.24 

SE036 1000.5 2.0 0.20 

CAL011877 300.31 0.91 0.30 

CAL010981 700.5 1.5 0.21 
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ῶϫгȸ1 µmol/mol VOCs in N2 ᴕᾬ ⇔ῶ 

 иכ
⇔  

(µmol/mol) 

҉Л ứ⇔  

(µmol/mol) 

ד ҉Л ứ⇔  

(%) 

Benzene 1.005 0.047 4.6 

Toluene 1.029 0.047 4.5 

Ethylbenzene 0.984 0.062 6.2 

m/p-Xylene 2.003 0.070 3.5 

o-Xylene 1.012 0.048 4.7 

 

ῶϫϝȸ(80ᴟ 140) ɛmol/mol C2H5OH in N2 ᴕᾬ ⇔ῶ 

 
⇔  

(µmol/mol) 

҉Л ứ⇔  

(µmol/mol) 

ד ҉Л ứ⇔  

(%) 

ASE077 82.04 0.94 1.2 

ASE110 134.78 4.2 3.2 

ᾎ ᾼ ᴕᾬ ȲẔ ⇔ ӱѿ ὨцẔ

Л ứ⇔ⱢṼ ȴ ᴖȲ ᴷ ὨᾼҠ ⇔Ь ѿиέṆ ᴩ ⇔ѩ

ɎConcentration VerificationɏȲѿᵂⱢṆ ɎValidationɏПṼ Ȳ

ṳ ױ Ṇ ᾼ ứἤȴ֪ױϱ ֥ ᶙכ Џᵂѿ∟ȲӇ

ṿӣ ⇔иέѠᾎѿ∂Ӵ ᾼѠה ᴩἬ П ⇔ᾼ

ȴẔМ N2O in N2 ѿ ד έ ɎGas 

Chromatography Equipped with Thermal Conductivity DetectorȲGC-TCDɏ ᴩ

⇔ ȷC2H5OH in N2 ѿ ד έ ѭ Іо

ɎGas Chromatography Equipped with Flame Ionzation DetectorȲGC-FIDɏ ᴩ

⇔ ȷᴖ VOCs in N2⁄ѿ ד έ ɎGas Chromatography 

Equipped with Mass SpectrometerȲGC-MSɏ ᴩ ⇔ ȴ 

GC-TCD/FID GC-MS Ṇ ( GCṆ )Ȳֽ ϮϫХ Ϯϫ

гἬӱȲ∕ ѿ GCṆ ᴩ ⇔иέȲṳӣ ậ ậ GCṆ

иέ П Ȳṳᵓӣ ᴩ 5 Ἠѿϱᾼװ иέȲиέ

ᶧⱢɎA1, B1, C1, é, A2, B2, C2,é , A5, B5, C5, é, A6, éɏȷᴖ∟

Ԓ Ḗ Ẕӂᶁ ц ȲױⱢṆ ⇔ɎPrecisionɏц

Ṇ ứ⇔ᾼῴḔᵒ Ṽ Ȳṳ ISO 6143:2001ȳ ISO/IEC Guide 

98-3:2008 ц ISO Guide 35:2006ᶙכ ⇔ Ȳṳ ᴷ Л ứ⇔ȴ 
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Ἤ П ᴕᾬ ᴩ ⇔ ᴷȲ ᴖ ẞ Ṇ

⇔ ɎValidationɏᾼӭ ȲṆ иέ Ԉ∂ӴֽῶϫϥᴟῶϡϫἬӱȴ

Ӧὑиέ ᶧ ậ ABA ה ᴩȲ֪ױҠἕ Ἤ

ᾼכ ȴ 

 

 

ϮϫХȸGC-TCD/FID ⇔ Ṇ  
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ϮϫгȸGC-MS ⇔ Ṇ  

 

 

ῶϫϥȸGCṆ иέ ԈɎAgilent 7890AɏʗN2O in N2 

 /иכ

⇔  
έ ▀ 

 ה₤
⇔ Ԉ 

N
2
O in N

2
 

Silicon gel 

2 m × 1/8 in (100/120 

mesh) 

☼  

Heȸ20 mL/min 

TCD 

1. Ѐ ⇔ȸ100 ˘ 

2. ⇔ȸ100 ˘ 

3. ⇔ȸ250 ˘ 

4.Reference flow  

Heȸ15 mL/min 

5.Makeup gas flow  

Heȸ2 mL/min 
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ῶϫϟȸṆ иέ ԈɎAgilent 7890AɏʗC2H5OH in N2 

 /иכ

⇔  
έ ▀ 

 ה₤
⇔ Ԉ 

C2H5OH in 

N2 

( 80 to 140 ) 

mmol/mol  

DB-WAX 

30 m × 0.530 mm × 1.0 

µm 

☼ Heȸ25 mL/min 

FID 

1. Ѐ ⇔ȸ100 ˘ 

2. ⇔ȸ80 ˘ 

3. ⇔ȸ400 ˘ 

4. H2 flowȸ40 mL/min 

5. Air flowȸ450 mL/min 

6. Makeup flowȸ30 mL/min 

7. Methanizer ⇔ȸ375 ˘ 

8. Flame : ON 

 

ῶϡϫȸṆ иέ ԈɎAgilent 7890B-5977 MSDɏʗVOCs in N2 

 /иכ

⇔  
έ ▀ 

 ה₤
⇔ Ԉ 

VOCs in N2 

1 mmol/mol  

DB-624 

60 m × 0.32 mm × 1.5 µm 

☼ Heȸ1.3 mL/min 

MS 

1. Ѐ ⇔ȸ100 ˘ 

2. ⇔ȸ40 °C for 10.5 

min, then 6 °C/min to 96 °C for 

8 min, then 12 °C/min to 210 

°C for 9 min, then 102 °C/min 

to 40 °C for 6.75 min. 

3. І ⇔ȸ230 ˘    

4. ҳ ▀ ⇔ȸ150 ˘ 

Ӑׁשṅ N2O in N2 ᴕᾬ Ȳ╥ ӣϚװ иέᾎɎCanal = a·X 

+ bɏȲṼ ISO 6143:2001 
[1-28]П ᴷѠה∂ӴɎ ϮϫϝɏȲ иέ ה

ֽϯἬ ȴ 

(1) ᵓӣ֢ ᴕᾬ П ᾎ ⇔ɎCwɏ

ᴩϚװ иέȴ 

(2) Ӧ Ѡ ᴷה ḕϚќ PSMᾼ ⇔ɎCanalɏȴ 

ᶙ ᾼ ᶧֽϯἬӱȴ 

bXaC i +Ö= PSM,anal                                             (1) 

МᾼɎ (1) ה iX ,PSM ɏⱢ и ᾼӂᶁ Ȳ е(2) הֽהȴ 
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n

X

X

n

j

ij

i

ä
=

=
1

,PSM

,PSM                                             (2) 

Ӑׁשṅѿ ABA ה Л֝П PSMԚ ἨѿϱȲҠװ5 ẞ֢

ᴕᾬ П и Пӂᶁ ȲẔ Л ứ⇔ᴷ ӣ A

ᴷ ה  

n

Xs
Xu

i

i

)(
)(

,PSM

,PSM =                                            (3) 

Ӑׁשṅ C2H5OH in N2 VOCs in N2 ᴕᾬ ӣ ⇔ѩẂ

иέᾎȲṼ ISO Guide 98-3:2008П ᴷѠה∂Ӵȴ Ԓѿ NPL-PRM

NML-PSM֯ иέ∟П и Ȳ ҏѩ Ɏ rɏȲԛѿ NPL-PRM

ᾼ ⇔ ɎCNPL-PRMɏ ѿ rȲᵛ ẞ NML-PSMП ⇔ ɎCNML-PSMɏȴ

CNML-PSMᾼ Ѡ  Ɫה

PRMNPLPSMNML -- ³= CrC                                     (4) 

Мᾼ r (4) ה  Ɫ и ѩɎratioɏᾼӂᶁ Ȳ 

11

1 2

2
++

=

+
=

+
==

ä

ii

i

ii

i
i

n

i

i

RR

S

RR

S
r

n

r

r                              (5) 

ẔМ 

 Riȸ i װ NPL-PRM иέ и  

 Siȸ i װ NML-PSM иέ и  

CNML-PSM П ֥ Л ứ⇔ ua 

)()( 2

2

PSMNML
PRMLNP

2

2

PRMLNP

PSMNML2

a ru
r

C
Cu

C

C
u ö

÷

õ
æ
ç

å

µ

µ
+öö

÷

õ
ææ
ç

å

µ

µ
= -

-

-

-               (6) 

ҵȲὑױ ἤ ẗ ∂Ӵ∟Ȳ ṿӣҫϚẃ П ᴩ

ẗ иέȲӐׁשṅϞᵓӣ ᾬ ⅍ɎNational Physical 

Laboratory, NPLɏἬ П ᴩ ẗ иέȴ 

ISO Guide 34
[1-23]ȳISO 6142

[1-24]ц ISO 6143
[1-22]П ὙȲ и

έ Ɏ analw CC - ɏ Њὑϡ῏П Л ứӂѠế ᾼẒ

Ɏ 222 aw uu + ɏȲ⁄Ҡ ẞ Пӭ ȴ ױ ЄὑɎ 222 aw uu +  ɏ
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Ȳ⁄ ᴕᾬ ᾼἬצ ᶧȳ נּ ц ⇔ᴷ

ᴷּנ ╥ᵡצ ȲӇ ᴩ ᴕᾬ П ᴷȴ 

 

ϮϫϝȸN2O in N2 ᴕᾬ ⇔ иέ иέ  

Ӑד⇔Ӽ ᾃ ᾎὑC2H5OH in N2 VOCs in N2 ᴕᾬ

ᶧ ᴩ∂ ȲἬṿӣᾼ Ṇ ӱ ֽ Ϯϫϥ

ϮϫϟἬӱȴӐׁשṅ ᾃ ᾎ Ἤ∂Ӵᾼᵂ ᶧֽϯȸ 

1. ₇ ɎSample CylinderɏὍ ֯ щӂϱȲṳ ϱ

Ṇ Ȳ Ғ ạ ɎHeat controllerɏȲ ⇔ ứⱢ 80 ˘Ȳ

ᴩᾃ Ғ ȴ 

2. C ȳD ȲцɶVacuumɷҟ ᾼῈ ȴ 

2.1 ɶVacuumɷȲ A ц B ∟ȲӉ ӂ ɎBalance  Gasɏ

Ȳ ᴟ ṿ ϩ 15 barѿϱȴ 

2.2 Balance Gas ∟Ȳ ɶBlow Offò♪ ṿ ϩ ᴟּפ 1 

barȴ 

2.3 ɶVacuumɷ ᴩ Ὲ ♃Ȳ ϩּפ ᴟ 10
-5
 mbarȴ 

3. ɶḔ .2.1 ~ 2.3ò 8װȴ 
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4. ɶVacuumòȲ C D Ȳ Бậứ П Ӧᾃ Ѐ E

ᾃϤᾃ Ғ Ȳ ∕ Ȳ∟ה30ּ ₇ FȲṿБḦоПᾃϤ

ᾬ☼Ϥ вȴ 

5. ᾃ ᶙП Ӧᾃ Ѐ EậҏȲṣ ѿ septum ᴰṳѿ щӂ

ᴩ ȴ 

6. ᾃ Ғ Ḥ♃ȸ ạ ϩ 10 barȲ C ∟ṣ D

Ȳṿᾃ в҉ ӂ ɎBalance GasɏȲ ∕ Ȳ∟ה10ּ

₇ FȴП∟ ױ Ḥ♃Ḕ  ȴװ10

7. ᾃ Ғ Ḥ♃ȸ C ȳD ц F ᴟ ₇ ϩ 10 bar

∟Ȳ C ȳD ц F ȴ 

8. ɶBlow Offò♪ ṿ ϩ ᴟּפ 1 barȲ C ȳD Ȳц

ɶVacuumɷҟ ᾼῈ ȴ 

9. ∕ ϩ ᴟּפ 10
-5
 mbar∟Ȳ C ȲὊ ᾃ ₇ ȴ 

10. ₇ ᴩ ȴ 

11. ∟П ₇ ϱ Ṇ Ȳѿӂ ɎBalance  

Gasɏ҉ Ḕ ᴩ Balance Gas҉ ȴ 

иכֵ ἤצ ᾬɎVOCsɏ ֥ ᶧṼϯԝ ᶧ ᴩȸѿ

Ṽᶧậ BenzeneȳTolueneȳEthylbenzeneȳXylenesҒϤ ₇ МȲṳ

Ẕ֢ᵑ Ȳ Ẕ и Ȳӣѿ ᴷ ∟ ⇔ȴ М ԓ

זּ ϢṮ ӣẓɎצ Ṯ ȳ њ ɏȲṳὑἼ в ᴩȲ

ѿ ᴞṝׄԓȴ 

 



 79 

 

Ϯϫϥȸᾃ ᾎ ҉ Ṇ ӱ  

 

 

Ϯϫϟȸᾃ ᾎ ҉ Ṇ  

֯ Ṇ ᾼЛ ứ⇔ ᴷѠ ȲṼ ISO 6142:2001  EП ὙȲ

ᾃ ᾼЛ ứ⇔ẃ Ҡ иֽϯȸ(1)ẃᴞὑщӂᾼЛ ứ⇔ȲҔ

ᵶȸщӂᾼ έ⇔ȳщӂᾼ ⇔ȳщӂЛӔ ᾼ ȳщӂ Ɏ

ɏȳщӂ ☼ ᾼЛכ ứ⇔ȳ ֯щӂ ϱᾼᴯ

Ɏ ɏȷ(2)ẃᴞὑ ᾼЛ ứ⇔ɎISO 6142:2001  E.3ɏȲҔᵶȸ ϩ

ȳ ɎἨ ɏП ᾼ ⇔ ȳῈ ⇔֪ɦ ⇔ɧȲɦῈ

ϩɧȲɦ ⇔ ϡ о ᵶ ɧἬ ᾼḂכ ȴ ϱ Л ứ⇔ẃ ᾼ

A B C E F 
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ᴷȲӐׁשṅ ᴩᾃ ᾎ ᴕᾬ Л ứ⇔ẃ ᴷ Ѡ

 ῶϡϫϚἬӱȴֽה

ῶϡϫϚȸ ПЛ ứ⇔ᴷ  

ẃ  ᴷ Ѡ  ה

П  
n

s
u p

w = Ɏ ᴕ ₇ ἤɏ 

щӂ 

-  ⇔ u(mS), u(mR) ѿɶщӂ Ӕ ᵫ ɷ ᴩ Ӕ  

-  ЛӔ ᾼ  ABA Ȳὂה  

-   ABA Ȳὂה  

-  ☼Л ứ⇔ Ṯ ȲҠἕ  

-   ứᴯ ȲҠἕ  

ϩ і ẃ  

-   

ӣ ∕ ₇ Пה₤֝ד ᵂⱢ ᴕ 

Ȳṳᵓӣ ABA ה ᴩ  

Ҡἕ  

-   

ӣ ∕ ₇ Пה₤֝ד ᵂⱢ ᴕ 

Ȳṳᵓӣ ABA ה ᴩ  

Ҡἕ  

-  П ⇔

 
Ҡἕ Ɏ⌡ ∟ԛ ᴩ ɏ 

⇔ ᴩ ᾬ ⇔иέȲ A ᴷ 

иІ  іӣ IUPAC ᵫȲ B ᴷ 
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ɎϡɏӖӢׄԓ ạᾬ и  

Ӑи Ἃ ӖӢ о ᶾ П Ȳ Ɫ ∂

вӖӢׄԓ ạᾬ ȴ ᾬ ᶾ ṅІשׁ ѿ   и

έⱢѻ Ȳ Ԓ о и ֯ ⇔ ᶾ ∂Ӵ Ἤ П

ḖȲ ҙ МṿӣП І Ȳ∂Ӵ   І

ц ᶾ ȴױҵȲῺẃ в ὑ ᾼ ᾃ сȲ

МἬᵶП   а Б Ϣ Ӣ֚ [2-1, 2-2]Ȳ ᴖ֢а ◖ἤ

ϭ֪ᾬ ἬצЛ֝ᴖכ [2-3]Ȳ֪ױ вἬᵶП◖ἤа цẔᾬ

כ ắẞ ȲӦὑ Па цᾬ Ṽכ ЄЊᴖצἬ

Ȳᴖ֯ ∟П ⁄ ᵅᾼᵺ Ȳ ϚḔ

ᾬ ậциέᾼᵺ ⇔Ȳ֪֯ױӐ ∟Ϛ МȲ⇔ד Ἃ

І Ἤ П а иέᶾ Ȳ цḗᾬ П ᶾ ȴ 

צ ᾬ ᶾ ṅІשׁ Ἃ Ԓ›∂ӴП о ( ϡӧ ϡ(2-

ϛ А ) ȷdi(2-ethylhexyl)phthalateȷDEHP) ⇔ ᶾ Ȳ∂ ɦ ᾎ

ẁ Ṇ ɧȲ в ᴕᾬ (DEHP in 

Methanol)Ȳѿẁ вẔ҃ ⅍ ᵂⱢ ц ϩѩ Пӣ ȴ 

Ἤ⇔ד105 ᴩП їᶾ ṅⱢɦשׁ ᾬ ⇔ ᶾ ṅɧשׁ ɦצ

ᾬ ⇔ ᶾ ṅɧȲѿϯשׁ ϱ ṅשׁ ᴩӐד⇔ᶾ ПכὨ

цẔּט Ὑȴ 

1. ᾬ ⇔ ᶾ  ṅשׁ

ᶾ⇔ד105 (1) טּ  

⇔ Ἠ╥ ѬȲֵ ӣо ₇еҨἬ ӣПиέѠᾎϞ╥

Ẕ ȲϚѠ ẞ ҟ ᾼӭᾼȲҫϚѠ ⁄╥ ẞ   І

ᾼ Ὠ[2-3]ȴ ᴖȲױ ᶾ ᵂ ֪ᴁ╬ ϤἨ╥  Іᴴ

ᴖ иέ ȴϚ ᴖṕȲ ᴩ ѬМ а Л ᾬ иέ Ȳ

Є ᾼ Ѭ ẞ ICP-MSᾼ Ȳ Ѭ Ϡ Є ᴖ כ

ᾼЛ ứҵȲӼצ ӢכЄ ᾼ ֥ ІȲ ∕ І( Ἠ ) כ

Д (ῶϡϫϡ)ȴⱢϠצ ҟ Ѭ ȲӐׁשṅМ ᵓӣỆד ậ ѱᵂ

Ɫ› ᶧ( ҳϫ)ȴׁשṅМ PMMA ὰḊ ᴩ☼ ҒЏȲṳὑ☼ М

Ϥ Ȳ҆ ӧ Ѷ ӧ П☼ ᵂӣȲ∟ ⁄☼ ϱӢכ
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(CarboxylateȲCOO-)Ȳױ Ҡὑ ứП pH (8ᴟ 12)П Ԉϯ

І Ӣ П І ȴ 

          ῶϡϫϡȸ а иέМ ṓП ֥ ІД  

∕ а  ѻ Д П ֥ І 
24

Mg 
12

C2 
27

Al
 12

C
14

N
1
H, 

13
C

14
N 

39
K

 38
Ar

1
H 

44
Ca

 28
Si

16
O, 

12
C

16
O2 

48
Ti

 32
S

16
O, 

31
P

16
O

1
H 

52
Cr

 40
Ar

12
C 

55
Mn 

40
Ar

15
N, 

40
Ar

14
N

1
H

 

56
Fe

 40
Ar

16
O 

58
Ni

 40
Ar

18
O, 

40
Ar

16
O

1
H2 

63
Cu

 31
P

16
O2 

64
Zn

 32
S

16
O2, 

16
O4 

Ѭв а ☼ ♄о П ӧ Ѷ ӧ (Poly (methyl 

methacrylate)ȲPMMA) ѱ Ȳv Ҡ Ӧ☼ ϱП (CarboxylateȲCOO-)

∕иέП а ᾼᵂӣ[2-4]Ȳ а ṳҟ Ѭ Ȳ

☼ … ᴞ о ạṆ ᴩ Ȳḕװиέ☼ Ҡ ạὑ 10и вᶙ

 ȴכ

 

 

 

    

ҳϫȸPMMA Ệד ậ ѱ 

ⱢϠ ẞ ᾼ ѬМ иЛכ ᾬᾼ ȲׁשṅМ ∂ӴϠԓ

ᴞ оП ֥ ᶾ Ȳֽ ҳϫϚἬӱȲᵓӣ ϱᴞ Ғц

ἘȲ ᵍҵꜜᴆ╬ᾼ ϤȲ֯ ѽ ⅍ᾼ ϯЬҠ ṾПѠᾎ

ȴ 
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ҳϫϚȸ І ѬМ Л ᾬ ⇔иέṆ ȴ 

ṅМᵓӣẓשׁ ֝ ֵᾬ ϩᾼ ֥ ᴞ о

ҒṆ Ȳ∂ӴЛ֝ᾬ цЛ֝ ⇔П Ȳᾬ Ҕᵶ AlȳCaȳCuȳ

FeȳMgȳKȳNaȳAsȳSeȳPbȳCdȳц HgȲ ⇔ Ӧ 10 ng/kg ᴟ 50 

ng/kgȴ֢ᾬ П ֽϯ ҳϫϡἬӱȴӦὑ ц а ֯ pH Ɫ 9 ᾼ

ᾓϯȲа ᵧ Ɫ Іᶮ Ȳ ᾎ ᵮ  Ȳ֪ױȲ֯∕

І П ᶧМȲ Ь’ Ϛ◕ Ѭὑ☼ ПМȲ∟ ᵓӣ Ѭ

вП ц а Ϥ ICP-MSМ ᴩ ∂ӴȴӦῶϡϫϮҠṓ֢ᾬ

П Ѡ ȳה ἤȳѿц Ȳ֢ ᾬ П ꞋЊὑ 20 ng/kgȲ

ѹ ⇔ ὑ 10 ng/kgᴟ 50 ng/kgП ᵧ ṏֻ ἤȴ 
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y=119.5x+438.4 

R
2
=0.996 

 

y=2.9x+2.4 

R
2
=0.997 

 

y=17.2x+13.0 

R
2
=0.996 

 

y=30.0x+37.6 

R
2
=0.998 

 

y=9.5x+27.9 

R
2
=0.996 

 

y=100.0x+2,363.7 

R
2
=0.996 

 

y=54.8x+115.0 

R
2
=0.998 

 

y=74.6x+13.3 

R
2
=0.995 
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ҳϫϡȸ Ѭ М֢ Л ᾬ(AlȳCaȳCuȳFeȳMgȳKȳNaȳ

AsȳSeȳPbȳCdȳц Hg)П  

ῶϡϫϮȳ֢ᾬ П Ѡ ￼ȳה ⇔(Background 

equivalent concentration, BEC)цẔ (Limit of d etection, LOD) 

Element Y = aX + b R
2

 LOD (ng/kg) BEC (ng/kg) 

Na Y = 100.0 X + 2363.7 0.996 2.14 23.64 

K Y = 53.0X + 255.3  0.999 4.39 4.82 

Mg Y = 74.6 X + 13.3 0.995 0.07 0.04 

Al  Y = 119.5 X + 438.4 0.996 0.41 3.67 

Ca Y = 0.9X + 8.6 0.987 16.42 9.56 

Cu Y = 17.2 X + 13.0 0.996 0.53 0.76 

Pb Y = 54.8 X + 115.0 0.998 0.05 2.10 

Cd Y = 30.0 X + 37.6 0.998 0.20 1.25 

Fe Y = 2.9 X+ 45.4 0.984 5.13 15.66 

y=0.4x+6.2 

R
2
=0.973 

 

y=2.9x+45.4 

R
2
=0.984 

 

y=0.9x+8.6 

R
2
=0.987 

 

y=53.0x+255.3 

R
2
=1.000 
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Element Y = aX + b R
2

 LOD (ng/kg) BEC (ng/kg) 

As Y = 2.9 x + 2.4 0.997 0.90 0.83 

Se Y = 0.4 x + 6.2 0.973 9.82 15.50 

Hg Y = 9.5 x + 27.9 0.996 1.02 2.93 

 

(2) Ẕ҃ᶾ в Ὑ 

ӐׁשṅӼᵓӣϠ ד έ І ԏԏ ᴭ иέṆ ẃ

ᴩḗᾬ ц ᾬ ᾼиέȴṿӣ ד έ ᴩḗᾬ и ȲẔ

ד כ ⱢѬד (ẂֽȻ ȳᵅѩẂӧ Ἠϛ Ѭ

П ֥ )ȲϚ ᴖṕȲӧ ϛ ᾼ ∂ ═֯ 3 %ѿϯȲױҵȲ ד

МϷ ҒϤϚṷ ֥ Ȳֽ 2-mercaptoethanolц L-cysteineȲӦὑ ṷ

֥ Ꞌᵶצ (-SH)Ȳ ∟Ҡ Іᶮהᾼḗᾬ ᶮכ ֥ᾬȲԛᵓ

ӣẔ ▀ᵂӣϩᾼЛ֝ ᴖ ẞᾬ и ᾼ Ὠȴ֯ḗᾬ и П М

ᵓӣ L-cysteineᵂⱢ ֥ ֯ C-18 ד έ ▀М ᴩḗᾬ ᾼи ȴⱢϠ

Ὑ ḕ Ἤ҅ῶᾼᾬ Ȳ МϷ Ϛᾬ П ₇ ᴩ

ȴϡ ḗ П ֯ 3.2и ҏ Ȳᴖӧ ḗ ⁄╥֯ 5.9и ҿ

Ңҏ ȲẔ ḗ ֥ᾬᾼ ἤЛ֝ᴖṿ Л֝ȲӦὑϡ ḗ

L-cysteine ֥ᾬᾼ ἤ ЄȲ֪ױ Ȳᴖᾬ Ɫϡ ḗ

<ӧ ḗȴ έи Ѡᾎ ᴩ Ṿо ᴷ∟ȲӐ ᵛ ᴩ П

ȴ ҳϫϮᵛⱢЛ֝ ⇔ϯἬ Пḗᾬ έ Ȳ ⇔ Ɫ

50-500 ng/kgȲӦ ҳϫϮҠ῀ȲẔ ⇔ ḗᾬ ⇔ Ғᴖ ҒȲᴖ֢ᾬ

П ֽϯ ҳϫҳἬӱȲϡ ḗ ӧ ḗ Ҡ ẞṏֻᾼ ἤ …Ȳ

Ẕד … ꞋⱢ 0.996ѿϱȲ ∟ϡ ḗцӧ ḗП иᵑⱢ 31.4

ц 25.4 ng/kgȴ 
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ҳϫϮȸЛ֝ ⇔Пḗᾬ (ϡ ḗ ӧ ḗ) έ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ҳϫҳȸ(a)ϡ ḗц(b)ӧ ḗП  
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ᾬ ᾼи МṿӣϠѶϡ цṟ Ȳ ∟Ҡ

Іᶮהᾼ ᾬ ᶮכ ֥ᾬȲԛᵓӣẔ ▀ᵂӣϩᾼЛ֝ ᴖ ẞᾬ

и ᾼ ὨȲ֢ ᾬ П иᵑⱢ 2.3и (Х )Ȳ3.0и (ӧ )Ȳ

3.5и (Ϯ )Ȳѿц 4.4и (ϡӧ )ȴ έи Ѡᾎ ᴩ Ṿо ᴷ

∟ȲӐ ᵛ ᴩ П ȴ ҳϫХᵛⱢЛ֝ ⇔ϯἬ П

ᾬ έ Ȳ ⇔ Ɫ 50ᴟ 500 ng/kgȲӦ ҳϫХҠ῀ȲẔ ⇔

ᾬ ⇔ Ғᴖ ҒȲᴖ֢ᾬ П ֽϯ ҳϫгἬӱȲϡ ḗ

ӧ ḗ Ҡ ẞṏֻᾼ ἤ …ȲẔד … ꞋⱢ 0.998ѿϱȲ ∟֢

ᾬ П иᵑⱢ 10.5 ng/kg (Х )ȳ13.1 ng/kg (ӧ )ȳ1.9 ng/kg (Ϯ

)ѿц 4.5 ng/kg (ϡӧ )ȴ 

 

 

 

 

 

 

 

 

ҳϫХȸЛ֝ ⇔П ᾬ (Х ȳӧ ȳϮ цϡӧ )

П έ  
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ҳϫгȸХ ȳӧ ȳϮ цϡӧ П  
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צ .2 ᾬ ⇔ ᶾ  ṅשׁ

ᶾ⇔ד105  (1) טּ  

о Ɏplasticizerɏϭ ȳҠ Ȳ╥Ϛ ҒḊ ᾼ▄ ἤἨṿ

Ḋ оᾼ Ғ ȴ ϡӧ Ɏphthalatesɏ╥ ṿӣὑ иІ ֥ᾬ

ɎẂֽ ϛ ȷPVCɏᾼ о ȲẔМ ṿӣᾼ╥ ϡӧ ϡ(2-ϛ

А ) Ɏdi(2-ethylhexyl)phthalateȷDEHPɏ[2-5]ȴDEHP╥Ϛ ᴥ Ằᾼ

ȲһЛ ὔ Ȳᵛṿ֯  ῺᾼῈ МȲᵶ Ϸ ד ᾼюȲ֪

ⱢẔ ἤȲ֯ᾒ ᾬ Мѩ֯ѬМẃᾼ ὔ ȴ ᾬ₇М Ҡ

DEHPᾼ֯׀Ȳ ᵑ╥֯ ϛ Мᾼᵶ Ҡ 40 %
[2-6]ȲױҵȲẂֽ​ᴪȳ

ȳ⅍в Ḋ ȳӫ Ӿ ₇ȳṮѬњ ȳ Ӂȳ ⅍ ȳ֮ὰ

ȳҔ ᾬḊ ȳѿцЊ™Іᾼᾲẓ Ҡ DEHPᾼ֯׀ȴѷꜜ Ӣ

╓ҏ ϡӧ ϤϢ ế ᾬ в צ ᴿ ᾼᵂӣȲ╥Ϛ

֯ᾼвиᾆД ᾬ[2-7]ȲӦὑ DEHP МẐ כ −ЄȲϚṷ Б

ѦᾲẓМᵶצ DEHPȴ 

ד2011 5 ѣԓү о ₇ׄԓṶԈȲ֯ὑ֥ᾎ ₇ Ғᾬ

М о П֯׀Ȳ Ϣ ׄԓȲӼ ᶺכ ₇ҏЀ ὔП

ȴױṶԈ Ϣ ₇М о ᵶ ᾼ ȴ 

в Ҕᵶ ₇ȳ ᵑȲ Бẓ ṏֻ

ϩȲᵀӣѿ Ṇ ᾼ ₇ὑ вṳЛὔậ ȴ֪

ȲЛ֝ױ ⅍П ὨᾼϚ ἤȳиέ ᵫᾼ ҉ ӣἤѿц П

Фד ҠȲỮ∕ ֥ ∂Ӵ ȴ ₇ ӦὑẔ ᾼ Д Л ứ

ἤȲѿцṿӣЛ֝ᾼиέѠᾎȲ Л֝ ᴯиέ Ὠᾼ Ȳֽ

Ὠ ве ᴯҠ ẓ ἤП ᴕᾬ ᵂⱢ ₇Ȳ ᵗὑצ

∂ӴẃᴞЛ֝ ᴯиέ ὨᾼҠѩ ἤȴ֪ױȲӐׁשṅ ѿ о ⱢẂȲѿ

ᾎɎ ᾎɏ∂Ӵӧ М ϡӧ ϡ(2-ϛ А ) ɎDEHP in 

MethanolɏȲ в ᴕᾬ Ȳѿẁ в ⅍

ד ᵂⱢ ц ϩѩ Пӣ ȴ 

ᴷ ᵫ ẁӐ ⅍Ṽ ᾎɎGravimetric methodɏK П

⇔ѿцЛ ứ⇔( ҳϫϝ)ȲӦӐ ᴷ ᵫἬᴷ ҏП ᾎ ⇔ CwҠᵂⱢ

ӐṆ ẁП ᴕᾬ ɎPrimary Reference Materialȷ Ɫ PRMɏȴ 
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ҳϫϝȸ ᴕ ֥  (PRM) ☼  

DEHP ⇔Ѡ Ɫה  

solution

solutesolute
w

M

CM
C

³
=  

Cwȸ ⇔ 

Msoluteȸ  

Msolutionȸ Ɏ Ғ ɏ 

Csoluteȸ ⇔ 

ᶙכ М П∟ȲṼᶧ

Ғὑ ₇ МȲ ₇ ᴕ Ӈ ᵓӣֽ ҳϫϥἬ Ḕ

ᶙכ Ȳѿ ẞ ₇ ᴕ П ᾼ Ȳ Ӧв ᾬ

Ғ›∟Ἤ П ȲᵛҠ Ғ ȳ Ғ цẔЛ

ứ⇔ȴ 
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ҳϫϥȸDEHP ⇔ Ѡᾎ 

 

⇔Л ứ⇔ ᴷ 

⇔Л ứ⇔ ᴷṼ Ɫ ISO/IEC Guide 98-3:2008
[2-8]Ȳv ᷄ҏ ПѠ

цה ẃ ∟Ȳԛиᵑѿ A Ἠ B ᴷѠהḖҏḕϚẃ П Л ứ

⇔Ȳṳ ҏ ֥ Л ứ⇔Ȳ פּ֯∟ 95 %‒ Ѭ ϯ ҉Л ứ⇔ȴ

Ӧ ⇔ Ѡ Ҡה ⇔П Л ứ⇔ u(Cw)Ɫȸ 

 

 

ẔЛ ứ⇔ẃ Ɫ Л ứ⇔ȳ Л ứ⇔ȳ ⇔Л

ứ⇔ Ϯ ȴ 

Â Л ứ⇔ 

Ғ ПЛ ứ⇔ѻ ẃ Ɫȸ 

₇ ᴕ ἤ 

ᵓӣ ᾎ ᴩ ₇ ᴕ П ȲẔ Ɫ

SBȲ װ Ɫ ╝Ȳװ3 Л ứ⇔Ɫȸ 

 

Â щӂ ⇔ 

ҠӦщӂ Ӕ ᵫ ᴩ Ӕ ȲẔ Л ứ⇔Ɫ u(MS)

( ) ( ) ( )
2

solute

solute

w

2

solution

solution

w

2

solute

solute

w
w)( ù

ú

ø
é
ê

è
³

µ

µ
+ù

ú

ø
é
ê

è
³

µ

µ
+ù

ú

ø
é
ê

è
³

µ

µ
= Cu

C

C
Mu

M

C
Mu

M

C
Cu

3n
)( BB SS

Wu ==
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u(MR)Ȳ֪ױ ᴩв ᾬ Ғ Ȳ Ғ›∟Ẓװ Ἤ П Л ứ⇔

еהⱢȸ 

[ ] [ ] [ ]2RR

2

SS

2

i )()()()()()()( MuMcMuMcWuWcu ³+³+³=d
 

ϱ ֢ Л ứ⇔Ҡ Ɫ ӴЛד Ȳ֪ױ … c(W) = 1ȳc(MS) = 1ȳ

c(MR) = 1 

ɎMsoluteɏ Л ứ⇔Ɫȸ 

)()()( 1

2

0

2

solute dd uuMu +=
 

ɎMsolutionɏ Л ứ⇔Ɫȸ 

)()()( 2

2

0

2

solution dd uuMu +=
 

ѿ ⇔Ɫ 50 mg/kg DEHP in MethanolⱢẂȲ֢ ◕ П

Л ứ⇔ֽῶϡϫҳἬ ȴ 

ῶϡϫҳȸ ᾎЛ ứ⇔ u(Cw) иέῶ 

Л ứ⇔  

xi 

Л ứ⇔ 

u(xi) 

…  

ix

f

µ

µ
 

Л ứ⇔и  

)( i

i

xu
x

f

µ

µ
 

ᴞӦ⇔ 

n(xi) 

Msolute 4.01 ³ 10
-4

 g 61.65 
gkg

mg

Ö
 2.47 ³ 10

-2
 

kg

mg
 50.6 

Msolution 4.01 ³ 10
-4

 g -1.21 
gkg

mg

Ö
 4.84 ³ 10

-4 

kg

mg
 50.6 

Csolute 11.87 
kg

mg
 1.95 ³ 10

-2
 2.32 ³ 10

-1
 

kg

mg
 56.2 

Л ứ⇔ mg/kg104.2)( 1

w

-³=Cu  

ᴞӦ⇔ 5.57)( w =Cn  

иέṆ Л ứ⇔ ᴷȸ 

ӦӐṆ Ἤ ᶙכП PRM ᵓӣҠᴩПиέ Ȳֽ ד έ

иέ ɎGC-MSɏ ᴩ ⇔ ɎConcentration verificationɏȳᶁлἤ

ᴷɎHomogeneity evaluationɏ ứἤ ᴷɎStability evaluationɏȲѿ ẞ

⇔ ȳи ∟ᶁлἤ ᴷ PRMצ ṿӣ ᴷПӭᾼȴӦ ᴷ ᵫ
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П ὨҠ Ẕ Л ứ⇔цᴞӦ⇔П ὨȲЛ ứ UֽῶϡϫХἬ ȴ 

ῶϡϫХȸ ⇔Л ứ Uиέῶ 

Л ứ⇔  

xi 

Л ứ⇔ 

u(xi) 

…  

ix

f

µ

µ
 

Л ứ⇔и  

)( i

i

xu
x

f

µ

µ
 

ᴞӦ⇔ 

n(xi) 

Cw 0.233 
kg

mg
 1 0.233 

kg

mg
 57.5 

Canal 1.2 
kg

mg
 1 1.2 

kg

mg
 9.3 

Chomo 0.12 
kg

mg
 1 0.12 

kg

mg
 12.5 

Cstab 0.26 
kg

mg
 1 0.26 

kg

mg
 12.5 

⇔ mg/kg0.50w =C  

֥ Л ứ⇔ uc(C) = 1.26 mg/kg 

צ ᴞӦ⇔ neff(C) = 11 

֪І k = 2.20 

҉Л ứ⇔ U = k ³ uc(C) = 2.8 mg/kg 

ד ҉Л ứ⇔ %%100 5.6
w

r =³=
C

U
U  

ӭ›צ о Пԓ   ɎTaiwan Accreditation Foundation, 

TAFɏ Ҡ ⅍Ԛצ 20 ȲҔᵶ╜Ἀ ɎүҖӀ╜Ἀ Ӣᶝɏȳ

Ɏԓ е ῖԌצ еҨȳ צᶾῖԌדּ еҨ-үҖ ⅍ȳ

צᶾῖԌדּ еҨ- ⅍ȳ ₇Џ ṅἬȳשׁ Џ ᶾ

Мїȳϱ צᶾῖԌדּ еҨȳḌъ ῖԌצ еҨȳ

҅ᶾ צ еҨ иеҨȳ ᾲẓ Ẑ ӣ₇ׁש Мїȳ Џ

ᶾ Мїȳ І Мїȳ Ӵ ₇ צ еҨ

иеҨȳɏ Ɏ רּ ₇ῖԌצ еҨȳ Ϛԍ ῖԌצ еҨȳ

  Ὲ ῖԌצ еҨȳ ὲῖԌצ еҨȳ ὕ ῖԌצ еҨȳϮ
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ӢᾬּדᶾῖԌצ еҨȳ Џ ῖԌצ еҨɏȲױṆ ἬӢ П

о ₇Ҡ ẁ TAF Ҡ ⅍ᵂⱢ Ṇ П▲ ₇Ȳ ẔṆ

ᾭ Ȳ ᴞ ҵ ₇П ȴӑẃҠ ᴕ о ₇∂ П

Ȳ ҉Ẕ҃ ₇П Ȳ ẁֵ оПὢ ȴ 
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ϡȳד⇔ о ᴩכὨ Ὑ 

ɎϚɏᶾ ӣןϤ 

Ӑ ᶾ ӣ  פּ Ԛ 2,038Ҙаȸ 

ᶾ ӣ

еҨ 

ᶾ ӣ 

֤  

ᶾ Ϥן

ɎϾаɏ 
ᶾ ӣв  

ׁӥ

ạּדᶾ

ῖԌצ

еҨ 

Ϛ о

цϡ о

Ӕ

Ṇ ∂

ᶾ

 

540 ׁӥ ῖԌצ еҨ Ӵὑᴫа 1993

Ȳד E+Eȳ ⇔ ȳṮ ₤

ȳ ȳ ȳ ᴯ ȳ

ϩ ȳ ϩ ȳ ϩ ȳ ⇔

ȳ ⇔ ᴞ о ạ

Ȳ2008דеҨӔהḆ֤Ɫɪׁӥ ạּדᶾ

ῖԌצ еҨɫ(ѿϯ ׁӥ ạ)Ȳ ѝ

֤ȸYUDEN-TECHȴеҨ Ở ῆ

═ ṏ₇ ᶾ Ɫᴞᶺ ḖȲ2008

ד ISO 9001ȸ2000ế ₇ CE₇

ȲֵדẃЛ ці ☺֢ ᴞ

о ạ ῶц ạаԈȲⱢ ☺ֵ ṏ

П ҅ Ȳ ẁ в֢ד

ṏᾼᴞ о ₇ȴⱢϠ сᴞ о ạ

П ₇ Ȳׁӥ ạ ∂Ӵ֢ ᴞ

ạ Ṇԝ ₇ ᶾ ȲⱢ֪

╜Ἀ ӁП⅍вῈ ₇ ᾎц⅍вῈ

₇ Ȳ ⅍ᶾ Ȳ

⅍вῈ ₇ ᾎвϚ о цϡ

о ᴩ Ӕᶾ ∂ Ȳ Ӧ

⇔ ⅍ ᾼᶾ

Ȳ ᴖậ Ϛ о цϡ о

П ֮ᴯȲ Ṝ ҵⅎ

љ ד ₇ᾼ ḖȲ ᴖ ӥׁכ

ạӘ Пӭ ȴ 
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ᶾ ӣ

еҨ 

ᶾ ӣ 

֤  

ᶾ Ϥן

ɎϾаɏ 
ᶾ ӣв  

⌡ דּ

ῖԌ

צ е

Ҩ 

ᶠ

⇔иέ

ᶾ

ӣ 

305 ⌡ דּ ῖԌצ еҨכӴὑ Ȳѻד2004

₇Ɫҙ цԏ П ȳ Ԉ

҅ ȲẔМҔ╗҅ ᾼ

UNISEM ȴӐד⇔ еҨ

ḖӐ ẦᵗȲᵓӣ Ӵ ҵԏמּ

(Fourier Transform Infrared 

SpectrometerȲ FTIR)цҳ ▀

(Quadrupole Mass Spectrometry, QMS)

ᶠ ⇔иέ ᶾ Ȳ еҨ

ᴟ צᶾῖԌדԏּרּ еҨП

(L/SȲLocal Scrubber) ᴩ֚ ἤ

⇔иέ L/S Ȳᶦ ױ

Ầᵗ שԏׁרּ   Ӣ ү

NF3Пᵓӣ ȲẦᵗ ׄ  

М Ⱨἤ H2 C2H2ѿц◖

ἤ F2ᾼ Ὅ ⇔Ȳѿ ẁ  ∟

ד ׄ ╟Ḃ ПṼ ȴҫϚѠ

ȲӦὑױ ṿӣщ ᵂⱢ

Ȳᴖ ṿӣ☼ П Ӑכ

╜ Ȳ֪ױӐ Ӽᵓӣױᶾ

ӣẦᵗ⌡ еҨ ᴩ Ṿо

ὢ Ȳ ױ ԍ  Ӑȴכ
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ᶾ ӣ

еҨ 

ᶾ ӣ 

֤  

ᶾ Ϥן

ɎϾаɏ 
ᶾ ӣв  

Ԓ דּ

ᶾῖԌ

צ е

Ҩ 

ᶠ

⇔иέ

ᶾ

ӣ 

450 (Edwards)Ԓ צᶾῖԌדּ еҨὑ

1919 ד Ӵὑ ȲⱢѷꜜ῀֤ ẁ

Ȳ ҙ ȳӂ ӱ ȳы

ȳо ȳ ȳᵏ ȳּד ȳ ₇

Ҕ цׁש ד Ȳӭ›Ɫ ẕ Atlas 

Copco ϯІ ПϚȲ 20

ֵ Ȳԓ צ 16 ȳ100

ὢ Ȳ иеҨ⁄ὑ Ӵȴכד1998

Ӑד⇔ еҨӼ ḖӐ Ầ Ȳtɔ ӣ FTIR

ц QMS ᶠ ⇔иέ ᶾ Ȳ

еҨ ᴟ צᶾῖԌדԏּרּ еҨ

П L/S ᴩ֚ ἤ ⇔иέ L/S

Ȳᶦ Ầᵗױ ׄ  

М◖ ἤ ClF3ȳF2ц Cl2ᾼ Ὅ

⇔Ȳѿц Edwards Ѭ♃ה L/S ϱ

צ ᾼ ȴӦὑ F2 Cl2Ӽ

ὑ ṓП Ằẃ Ȳ П

L/S F2 Cl2צṏֻᾼ Ȳ Ϡצ

ᵅ Ể ᾼ֚ ᴆ╬ȲḆ Ϛ

ḔҠ ᵍ Ὅ  ῺỰӖἬ כ

ᾼ Ằ Ȳ с Ӣ♄₇ ȴױҵȲ

Ӽ еҨ ᴟх ԏ ῖԌצ еҨ

П ה L/S ᴩ ⅍ SF6ᾼ

Ȳ ὍП SF6Ҡᵡ צ

Ȳ ӦӐᶾ ӣẦᵗх ԏ צ

ю ⅍ ᾼ ὍȲ ԓ Ә Ự

ᴰ ȴ 
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ᶾ ӣ

еҨ 

ᶾ ӣ 

֤  

ᶾ Ϥן

ɎϾаɏ 
ᶾ ӣв  

ứὒ

ᶾῖדּ

Ԍצ

еҨ 

⇔

ᴷỗ

 

100 ӭ›ҙ ц ԏϡ (LED) П

І ѻ Ӧҵ ẁ Ȳ в І

Пѻ ẁ Ҕ╗ ђ ъῖԌצ

еҨ(ּר )ȳ╢ế ῖԌצ еҨ

(ѡ )ȳᴰх о ה ῂ(ѡ )ȲᴟЭỮ

ԉᴶӐЁẁ ȴ ứὒּדᶾῖԌеҨ

ὑ2016ד⇔ Ở᷾ І ד

о Ȳ ӭ ѿ І ⱢѻȲ

Ӣ ⇔ 99.99999% П І

Ȳ ẁ в І ᾬרּ П І

Ȳ в ὑ ᾬ

ὗ Пᵺ ȴӦὑ ⇔ І ᾼӢ

Л֝ᴁ╬ᾬ ᴩ и

έȲ ậ ᶾ ϚḔϠ ᴁ╬ᾬ

П ȲᵛҠᶶ ч ϱ

Ȳד‒Ҡצ Ầᵗ ₇₇ Ḃ ȴӭ›

І МᾼЛ ᾬᾬ ҠЄ иⱢ

Ẓ ȲҔᵶϠ Лד ᾬ(ѻ Ҕᵶ H2ȳ

O2ȳN2ȳArȳCOȳCO2ȳTHCȳѿц H2O)

ц Л ᾬ(ѻ Ҕᵶ SbȳCaȳCdȳCrȳ

CoȳCuȳGaȳGeȳFeȳPbȳLiȳNiȳKȳ

SiȳNaȳZnȳAsȳѿц Bi)ȴⱢϠ Ṝ ứ

ὒеҨ ὑ І ᾼ₇ ᶾ

ḖȲӐМї ᵓӣБ∂ӴП ᾬ ⇔

иέᶾ Ȳ ứὒеҨἬӢ П

ᴩ цד Л ᾬ ᴩ ⇔ứ и

έȴ 
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ᶾ ӣ

еҨ 

ᶾ ӣ 

֤  

ᶾ Ϥן

ɎϾаɏ 
ᶾ ӣв  

The 

Linde 

Group 

ᶾ ӣ 

ד2014 416 10ѣȲ The Linde GroupṸ☺ ҅

ῶԚ ϮᴯϢ ›ẃ ᴩ ⅍

Ȳṳ ⇔ ᶾ ᾼ ᴩ

ᶾ ӻ☼ȴᶺѠṳ ẁ ὢ П ᶾ

ẁ Ѡ ᴕȴẔ∟Ȳ2015 ד 8

ѣCarl Jacksonẃ‒ῶӱ The Linde Group

ὑүМכӴ ⅍Ȳṳᶦ ᶾ

Ӕהᾼ֥ᵂ♅ (Ҕᵶᶾ Ϣ

ϩ)ȴ דȲ2015ױ 9 ѣ Ѡὑ SEMICON 

Taiwan 2015 ᴩ֥ᵂ♅ ȴThe Linde 

GroupἬ∂ ᾼ ⅍ѻ ᾼ

₇Ɫ І (Electronic Specialty 

Gases, ESG)Ȳױ ֵҙẓ ч ἤ ◖

ἤȴ ὑׄԓᴕ ȲὑЏׁש в∂Ӵד ᶾ

ᾼҠ ἤЛ Ȳ֪ױ Ѡ֥֯ᵂ ϱȲה

Ϡᶾ иȸ ч ἤ ᾼᶾ ᴩ֮

ѿ The Linde GroupүМ ᵿⱢѻȲӐ

ѿ ҟҳדἬ∂Ӵᾼᶾ цϢϩế LindeԚ

֝ ᴩᶾ ∂Ӵ שׁ ȴ ứἤ ᾼ ⇔

⁄ѿӐ Ɫѻ ᴩ ᵿȴ 

ד2016 5ѣȲ Ѡ∂Ӵẓ ᾼ֥ᵂѠ ȲԚ

иϮ ◕ ᴩȴ 

Ϛ ◕ Ϣ ᶾ ʗLinde ᶺѠ

ứ 30 Њ Пᶾ ȲᶺѠẦᵗפּ€ ᴩ

Ϣ ᾼᶾ (Бᶙפּ€כ ứ)ȴ 

ϡ ◕ MoU ȴ 

Ϯ ◕ MOEA A+ ֥ᵂᾨậ. 
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ᶾ ӣ

еҨ 

ᶾ ӣ 

֤  

ᶾ Ϥן

ɎϾаɏ 
ᶾ ӣв  

ׁ ԍ

ῖԌ

צ е

Ҩ 

ᾭи

έ ἤ

ᶾ

ӣ 

125 ӭ› ѡרּ Ὲ ₇ Ἤ

ṿӣᾼ ᶁ Ḕ∂Ӵᶾ

ӣѿ ᴩ Ȳ ҔᵶẒЄ ȸ 

ᵑϚȸ ⅍ Ȳ ӭҔᵶȸч ȳ

ἤ ԓ ȳ ן₇ ᾼ

⇔ȳ ȳД ȳ ☼ ᾼ

⇔ ứ⇔ȳ ϩ ⇔ ȷ 

ᵑϡȸ ᵿἤ ɎKfield performanceɏȲ

ӭҔᵶȸ ᵿ ȳ  П ԓ

ȳ ᴕѠᾎἨҫϚ Пἤ

ѩ Ȳц ἤ ᵂ╥ᵡӔ

Ɏavailability during maintenance intervalɏȴ 

Ӑᶾ ὢ ẁ ᾭᾬиέ

ד Пἤ ᶾ

ἤ ᶾ ѝԈȲᵂⱢ ᴩ ἤ

с Ḃ ПЏᵂѠᾎ ᴕṼ ȴ 

Ӣ

♄ῖԌ

צ е

Ҩ 

צ ц

ᶾ

ӣ 

102 Ѐ ẁϢ ֯ϱϯ ȳӢ ȳ›Ἇ ц

’ ὂ Ὲ М ȳ ᴁ╬ᾬȲ

ẞ’ ẻᵮ ═ Пғ ȲẔⱢ ҅

ϢӢ♄МЛҠἨ Ӈ ₇Ȳϭ֪Ϣ  

ṿӣȲЀ ӐṝḊ ᾼׄԓἤӇ ȴ

ῖԌצ еҨⱢ ’ẔӢ ᾼЀ

₇ ׄԓἤȲᶦ Ϣ ᾼЀ

в Пכи ȳ   ȳЀ ẻᵮ

ἤȳ ц І Ȳ∂ӴЀ

₇П ᾬ ₇ ᶧȲѿᵓẔеҨ Ѐ

₇П ᾬ ׄԓ Ҡ‒⇔ȴ 
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Ɏϡɏᶾ ♄ Ὠכ Ὑ  

Ӑד⇔Ԛ Ϯ ᶾ שׁ ♄ Ȳц Ϛ ⇔ ⅍

Пׁש ԉ ȴϮ שׁ Пв ѡ иᵑⱢȸ 

Â 105ד 6ѣ 24ѡʗɦỂꜜ ⇔ Ὲ ☼ ᶾ ɧ 

Â 105ד 9ѣ 6ѡʗɦ ᾬ ⇔ иέɧ 

Â 105ד 9ѣ 8ѡʗɦ⅍вῈ ₇ ɧ 

ѿϯ שׁ֢ Ὠכ ᴩ Ὑȴ 

1. ɦỂꜜ ⇔ Ὲ ☼ ᶾ ɧ 

Ṽ ד6 еԚ∂ ɦ ѷ҅ ₇ ц ɧȲ ’

Ὲ ₇ ᾼ ᵂ₇ ứϠ₇ с ȲẔМצ Ὲ ₇

П Ӕ ▲ Ȳצ ⅍Ἤ∂ П ⇔ Ὲ

☼ Сѿќ═ȴ 

Ӑד⇔Ȳ ᶝ ’ ⇔ ⅍П ᵂ ӖӢо

ᾼ ᴩȲẦᵗ о ɎStandard Reference Photometer; 

SRPɏ ἤ Ȳṳѹ ѩ BIPM.QM-K1 ẞᶾ П ֝ȴ 

☼ҵȲױ Ӕ╥ ═ Ὠ ⇔ᾼ ПϚȲ֪ױ

ӭ›Ὲ ₇ вП☼ ẓᶁ ᴟ ⇔ ⅍Ἤ

═П ȴ 

שׁװȲӐױ ᾼׁש ѻ Ҕᵶȸּר ᶾ ṅשׁ

ɎNational Institute of Standard and Technologyɏׁשṅ James E. NorrisЮ

ᴕ ԏ⇔ (Standard Reference Photometer, SRP)Пԓ ӣȷѵѝ Ӕ

Џ ѻ Ὲ ☼ Ṇ ȷṳׄ ᴩᶾ Ṇ ᾼ ѿ ᴩ

ᶾ ӻ☼ȴ 

Ӧὑᶾ ѻ ӭ›ѻ ᾼ ᴩ ᴯⱢ ’ ц Пד

Ừ Ȳׁשṅ Ȳ Ầϩ Ȳ֪ױӐװ ♄ ᾼ ѿ ’ ד

Ϣ Ɫѻȴ ϱ ♄ сᶺ ц ’ Ἤ

ӣ П Ӕ₇ ȴ 

♄ ѱ ֤ ϯ Ὑȴ 
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2. ɦ ᾬ ⇔ иέɧ 

105/9/6ɦ ᾬ ⇔ иέɧᶾ שׁ ȴӐׁש ӭᾼⱢ

М ᾬ ᵶ ᶾ ᾼ ӣҔᵶ ᾬ ₇ Ȳ

₇ Ȳц ᴆ╬ ạȲṳ ẁϚ ᶾשׁ ӻ☼Пӂүȴ 

Ӑׁש Л֝ ᾬ МᾼЛ ᾬȲЮ ẔЛ֝ᾼ ѠהȲṳ

Ω Ӕ Ἐȴ Ӑשׁװ ᾼ ᴯֽ

ϯῶἬӱȲ צ ȳ ȳׁש ὑ ᶾ צ ḖП ᴯȲԚ 24 Ȳ47

Ϣװ ҒȲẔМҔᵶ PerkinElmerṸы⁮ ȳTigerOpticЄМ

ȳ ứὒȳ аԏ ц Ḅ Ὼ ֥ᵂП Ȳ ∟֢ Ꞌῶ

ὑ ᾬ ⇔иέᶾ צ ⇔ᾼ֥ᵂ ȴ 
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Perkin Elmer ╢ế ῖԌצ еҨ 
МᾒῖԌצ еҨ שׁ

ṅἬ 

Tiger Optics ᾎϢ І Мї ּדᶾῖԌצ еҨ 

Ϯ ῖԌצ еҨ ốּדᶾצ еҨ ṸὧЏ ῖԌצ еҨ 

Џׁש Мї аԏ ῖԌצ еҨ ὡ ῖԌצ еҨ 

М Ḋ ῖԌצ

еҨ 
ῖԌצ еҨ Џ ῖԌצ еҨ 

М Џ ῖԌצ

еҨ 
צᶾῖԌדּ еҨ Џ ῖԌצ еҨ 

ъ צ еҨ 
Џ ῖԌצ еҨ Ὥ

Џ  
Ὑ צ еҨ 

ү еҨ ṅἬ Џשׁ֥ ῖԌצ еҨ ᶛ ᶾῖԌצ еҨ 
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3.  105/9/8ɦ⅍вῈ ₇ ɧׁש ȴ Ɫ ϱ ⅍в₇

ѿᾎ ᾼԒ Ȳֵ֯ ϫ ᾼ ạ ӭМȲ ᶾ

╥ ’ ᾎ ᵡ ᾼ ȴ֪ױ Ӑׁש Ȳ ẁ ᶾשׁ

ӻ☼ᾼӂүȲṳ вҵ ᶾ ṅשׁ ẃүԚ֝ Ȳ ѿ ד

ᶾ П ȴ 

ӭ› в⅍вῈ ₇ ᾎԝ ᾬ -ӧ ἤצ ᾬП ⇔

ᶾ Ȳ ᴩ ạ Ѡ Пиέ Ȳ ∟ṳ ד

ᴩ ȴ Ӑשׁװ ᾼ ᴯֽϯῶἬӱȲ צ ȳ ȳׁש

ὑ ᶾ צ ḖП ᴯȲԚ 24 Ȳ32Ϣװ Ғȴ 
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Ϯᶛ⇔ ῖԌצ еҨ ᾎϢ І Мї ᵓ ῖԌצ еҨ 

Ϯ ῖԌצ еҨ ּדᶾצ еҨ ὡ ῖԌצ еҨ 

Ѝ ӢᾬּדᶾῖԌצ еҨ ּדᶾ ῖԌצ еҨ   ԍ ῖԌצ еҨ 

Џׁש Мї № צᶾדּ еҨ ⁮ צᶾῖԌדּ еҨ 

М Џ ῖԌצ еҨ аԏ ῖԌצ еҨ ᴩ╜ Ἤ 

ъ צ еҨ ῖԌצ еҨ М Ầ  

МᾒῖԌצ еҨ ּדᶾῖԌצ еҨ ὒщּדᶾ 

צ צᶾῖԌדּ еҨ ṸὧЏ ᴎּדиеҨ Ὑ צ еҨ 
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ɎϮɏᶾ ὢ Ὠכ Ὑ 

ɎԚ 66Ԉᶾ ᴷὢ ɏ 

ɢ ⇔иέɣ 

♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/3/15 P-01 
ъ е

Ҩ 

М Л ᾬ ⇔иέȲҔᵶ ȳ

 
 

2016/4/25 P-02 

ứὒּדᶾ

ῖԌצ е

Ҩ 

М Л ᾬ ⇔иέȲҔᵶ ȳ

ȳϚ о ȳцϡ о ȴ 
МЊԍ  

2016/5/23 P-03  SiH2Cl2ȳSiHCl3 ⇔иέᶾ   

2016/5/57 P-04  
N2O ⇔иέᶾ Ȳ иέᾬ : 

H2OȳCO2ȳAr+O2ȳN2ȳCOȳNOxȳCl2 
 

2016/6/13 P-05 М ᶾ F2 ⇔иέᶾ   

2016/7/17 P-06 Linde  
CO М ἤȳ ἤȳ о֥ᾬ ᾭ

Л ᾬиέᶾ  
 

2016/8/19 P-07 
’

 
Ὲ ⇔иέᶾ  ╜Ἀ ᴯ 

2016/9/18 P-08 
ṏὺ е

Ҩ 

⇔иέȲ иέПᴁ╬ᾬ Ҕᵶ

ȳ ȳӧ ȳϚ о ȳϡ о  
 

2016/10/3 P-09 
ӖӢ

 

ETHYLENE OXIDE ⇔иέȲ иέПᴁ

╬ᾬ Ҕᵶ ȳ ȳӧ ȳϚ о ȳ

ϡ о   

 

2016/10/8 P-10 ọּדᶾ 
аԈМ  ч Ḋ ц ᴁ╬ᾬ

Ȳ иέПᴁ╬ᾬ Ɫ  
ҙ  

 

ɢ ⇔ ɣ 

♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/03/02 V-01 М Є о Ṇ 
ᴞ ᾼ♄ἤ Ӓ Ẕ PM2.5ᾼᵮ 

ϩ 
 

2016/03/09 V-02 

ᶾȳᵓדּ

ȳ

ȳ

ѷ  

ҳ ӑ֥ PM10 ᴿἤ

ḖȲ ᴩ֮ ȸ ӀὭ ᴅᶠ Њц

ү⁮Ṹ Мї 
 

2016/03/15 V-03 
ᾄ צᶾדּ е

Ҩ 

╥ ᴯẃ ạ ᾼ☼ ,

ᴯи 2L ;3L ;4L ;5L ;6L 5 ☼
иέ  
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♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

ȲṳẦᵗ ḕ ☼ ᾼ ⇔ȴ 

2016/03/29 V-04 Ӗ  

Ӡ ῏(Ӗ )ӭ›֯ ẁ ⅎљᾼ

Ӡ ϯ Ϛ щӂȲщӂᾼ

Ɫ 50 g ~50 kgȲ ⅎљ щӂᾼ

ᾼ ẃ ᴷ ӣ , Ѡ―ⅎљ ᴩϯ

Ϛ᷅ П ᵀӭ›ṿӣ , щӂ

ӱ ᾼ −Є, ᾎ ᴷ ҉

ᾼ ṿӣᾭᾓ╝, Ḗ 

1.Ầᵗ ᴩщӂ ⇔ᾼḂ , ṳᵓ

ӣ ғ ᴟ , ԛᵓӣ

APP ῀ⅎљ 

2. Ғ♪ ғ , ṳᵓӣ ғ

ᴟ , ԛᵓӣ APP ῀

ⅎљ 

Ӡ  

2016/03/30 V-05 ԓϵ ԍ  

ױ ᾼ ╥ᵡ ֥ Ω

ᾼ (Ӑ : ҏ

0.8±0.1g/hr) ҏ Ɫ:?g/hr, ҏẓ

ᵫ Ὑ 

иέ  

2016/04/01 V-06 
ыּדᶾе

Ҩ 

Ҡẁ Ϣ Ὲ ӣѹ ѩ ᾼ ₤

Пἤ Ὠ   

2016/4/18 V-07 
аЍּדᶾЏ ῖ

Ԍצ еҨ 

Ṽ VDA270 Ѡᾎ( Ằ ) ᴩ

֯Л֝ ⇔ϯᾼ Ằ  
ӣ  

2016/5/31 V-08 
ῖԌצ

еҨ 

П ⇔ Ȳᾬ Ҕᵶ PM2.5/PM10

ᾭᾬȲӧ ȳӧ ȳ ȳѶ ᾭᾬȲ

Span Єּפ ppm 

І ₇ 

2016/6/28 V-09 ᶛ ϩ ҳ ᾒ₇ ἤ  

ῈḊ

ȳỒᴏ

ᶾדּ

₇ 

2016/07/05 V-10 ‒еҨ C3F8 ⇔иέ(99.8%) ₇ 

2016/07/07 V-11 ϩ ᶾ Heדּ ♪ Ϛү ҅Џ 

2016/07/20 V-12 ּדᶾеҨ 

иέ  

0.25 mg/L 

0.55 mg/L 
 

2016/08/02 V-13 Ϯ еҨ 700 ppm O2 in N2 ⇔ иέ еҨ 

2016/8/12 V-14 ’  10 иכֵ ⇔ иέȲиέכи ╜Ἀ ᴯ 
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♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

Ɫ SO2ѿц NO 

2016/8/30 V-15 
ῖԌ

צ еҨ 
Heиέ   

2016/9/13 V-16 Мї CO2 Ӕ ׁשṅ ᴯ 

2016/9/29 V-17 Ϯ еҨ 
8  O2 in N2ѿц 2 C3H8 in N2

⇔ иέ 
еҨ 

2016/10/5 V-18 

א ῖԌצ

еҨȳẦ

ȳ צ

еҨ 

иέ ц иέ Ӕ иέ  

2016/10/13 V-19 ֥еҨ 
ᾒМᾼ оᾬП иέȲ

ӭѿ NOx҅ῶ 
 

2016/11/18 V-20 ׁӥ ạ 

Ϛү ⇔ ӔȲ ⇔

иⱢ(100ᴟכ 10000) ppm CO2 in N2ѿц

(10ᴟ 100) ppm CO in N2 

иέ  

2016/11/22 V-21 
ѷ ԍ צ е

Ҩ 
ᾼѬ   

2016/11/28 V-22 
ѡּדᶾצ е

Ҩ 
иέ Ӕ иέ  

 

ɢ Ӕ ɣ 

♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/01/12 C-01 

ῖ

Ԍצ еҨ 

SGS 

ҳӣ /CO2 Ӕ ⅍∂

(֮ ὑ )ц  
ϡ ⅍ 

2016/01/25 C-02 еҨ 
SiH4, SiH2Cl2é Ⱨἤ М  

иέП TAF (Ἠ Ӕ) ⅍  
ẁ  

2016/3/11 C-03 

ѡх דּ’

ᶾῖԌצ

еҨ 

ICP-OES ᾬ   ᵶ pH и

έП TAF ⅍  

ᾬ

 

2016/04/19 C-04 ѡԏеҨ 
вṿӣПҳӣ ȳHCl ȳ

CO2 ὢ  
ы  
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♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/05/18 C-05 
Ὲ Ṯ ╓

 
6ќ Cl2ӑ῀ ⇔иέ Ṯ  

2016/5/31 C-06 ᶝϝ  
Ӣ Ӣ ȲҠẁ ppm ПCO in 

N2ȳ ppm ПѶ  in N2 
╜Ἀ ᴯ 

2016/6/24 C-07 Ṹּדᶾ 
о֥ᾬиέП ḖȲṳᶦ ẓ ⇔

ҏц ῶ ҏғ Пиέ  
І  

2016/9/30 C-08 аԏ  
NH3 in N2, CO in N2, H2 in N2, C2H5OH in Air, 

ѿц H2S in N2 ӂү ὢ  
ҙ  

2016/10/14 C-09 еҨ 

Ӣ П ☼ Ȳ☼ Ҕᵶ ᾼ›

∟ Ȳṳ ӢҏП O2ц CO2

ПЛ ᾬ  

иέ  

 

ɢCRM ẁ ɣ 

♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/1/5 RM-01 ῖԌצ е

Ҩ 

100 ppm CH4 in N2 CRM ⇔

Ḗ 

Бᶙכ CRM ẁ ȸNT$ 55,000  

еҨ 

2016/1/22 RM-02 

֥о

₇ῖԌצ

еҨ 

ϛ ⇔иέȲиέ ӭ( )ȸCO(Њ

ὑ 3 ppm)ȳCO2(Њὑ 30 ppm) ȳCH4(Њὑ 50 

ppm) ȳC2H6(Њὑ 1000 ppm) 

3ᴟ 5 ppmᾼ O2 in N2 CRM Ḗ 

иέ  

2016/2/22 RM-03 

ῖ

Ԍצ еҨ 

SGS 

100 ppm CO in N2  

2.5 % CH4 in Air 

20.9 % O2 in N2  

1000 ppm 5 % CO2 in N2 

100 ppm H2S in N2 

CRM  

 

2016/3/10 RM-04 
аԏ ῖ

Ԍצ еҨ 

ẁ 2000 ppm H2 in N2ȳ100 ppm H2S in N2ȳ

500 ppm NH3 in N2ȳ500 ppm C2H5OH in N2

500 ppm CO in N2 
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♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/3/28 RM-05 
Ὑ

 

0.15 mg/L C2H5OH in Air 0.25 mg/L 

C2H5OH in Air CRM Ḗ 

ẁ

 

2016/4/27 RM-06 
Ѝ דּ צ

еҨ 

10 ppm O2 in N2 CRMẁ Ḗȴ 

Бᶙכ CRM ẁ ȸNT$ 30,000  
иέ  

2016/8/23 RM-07 ῖԌצ

еҨ 

4% CO in N2 CRMẁ Ḗȴ 

Бᶙכ CRM ẁ ȸNT$ 55,000  
иέ  

2016/11/1 RM-08 
ῂῖԌ

צ еҨ 
10 ppm SF6 in N2 CRMẁ Ḗ SF6иέ  

 

ɢ иέɣ 

♅ ѡ   еҨ ᶾ ϱᾼ Ḗ 
ᶾ ӣ 

ᴯ( ) 

2016/3/15 I-01 
ъ е

Ҩ 

М  Л ᾬ ⇔иέȲ  а Ҕᵶ

ȳ  
 

2016/3/25 I -02 

ứὒּדᶾ

ῖԌצ е

Ҩ 

М  Л ᾬ ⇔иέȲ  а Ҕᵶ

ȳ ȳ ȳ ȳ ȳ  
МЊԍ  

2016/4/7 I -03 
ᶛ ᶾῖ

Ԍצ еҨ 

І ѬЛ ᾬ ⇔иέȲ ᾬ Ɫ

Іᴁ╬ᾬ 
ẁ  

2016/4/10 I -04 
Ϯ ῖԌצ

еҨ 

ן֫ М   І Ȳ  а Ҕ

ᵶ ȳ ȳ ȳ ȳ ȳ  
ẁ  

2016/4/11 I -05 
Ӣ♄ῖ

Ԍצ еҨ 

М   иέȲ  а Ҕᵶ ȳ

ȳḗ 
МЊԍ  

2016/4/28 I -06 
Џׁש

Мї 
֥ ПḊ иέ ׁשṅ ᴯ 

2016/5/15 I -07 
Џׁש

Ἤ 

￼ ᴁ╬ᾬ ⇔иέȲ  а

Ҕᵶ ȳ ȳ ȳ ȳ ȳ ȳ ȳ  
ṅשׁ  

2016/5/21 I -08 

ѡх דּ’

ᶾῖԌצ

еҨ 

ᾬМ  иέȲа Ɫ / / / / /

/ /ḗ 8 ȲẔМ Ɫ ứ  
’  












































































































































































































