RIBAICE 1T B EAMTF L EEREDHFRICOWVWT

Technical Improvement and Reliability Validation for Environmental Analysis
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Abstract

A measurement technique has been improved, and the
reliability of measured values has been ensured so that
harmful chemical substances are maintained below regula-
tion limits. By developing particular measurement tech-
niques for cases in which conventional methods provide
the wrong results, correct data can now be obtained. In
cases where the substance to be measured is incorporated
only in a specific portion of a subject, such as in a plated
layer, a novel means was devised to determine the density
of the substance in that portion of the subject. Further, for
composite materials composed of various constituents, a
novel technique was developed to obtain measurement
values of atomic elements as a whole. To improve data reli-
ability, a new procedure to estimate uncertainty was estab-
lished, and a system ensuring traceability was developed,
both of which have been put into effect. Official technical
testing verified that reliability was secured. As a result of
this improved measurement technique and this new reli-
ability in measured values, we obtained ISO/IEC 17025 ac-
creditation as a testing facility.
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Table 1 Results of quantitative measurement of a plated
material

Quantitative values (ppm)
Elements Pb Fe
Old process 800 20000
New process 357 10

Old etching process
| using HCI

New etching
process

Fig.1 Two methods of etching
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Table 2 Budget sheet for estimating uncertainty

Step BE RE ZH Y B AEE EAE WEST || BENENS [TABERENNS) [ & AR IRAE T i A & (o) & Bt B AE T EEANS(%)
1 HE HHAE RARE 0.1000g 0.00030g EFR 2 | 0.000150000¢ 0.150000000 0.19536291 3.26531563
AR 0.1000g 0.000125167g EFR 1 | 0.000125167g 0.125166556
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Fig.2 Schematic diagram of characteristic elements in estimation of uncertainty
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Fig.3 Diagram of traceability system
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Table 3 Result of quantitative measurement in collaborative test

Elements & quantitative values (ng/g)

Pb Cd Cr Hg

Certified values 12.1 5.0 11.3 1.31
Measured values 11.9 5.1 11.2 1.20
Z scores -0.029 0.793 | 0.090 | -1.653
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1) ISO/IEC Guide 98-3(GUM),2008 : Guide to the expression
of uncertainty in measurement

2) ISO/IEC Guide 99(VIM),2007 : International Vocabulary of
Metrology - Basic and general concepts and associated
terms -
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