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Table 3 Sample repeat assay results

5N R T AR Z L

B IR /(pgemL )

SERME/(pgemL ) REZE/(pgemL )

0.0555.0.0553.0.056 4.0.055 3,
0.0420.0.0557.0.053 7.0. 056 0

0.7298.0.728 3.0.7385.0.728 1,
0.606 6.0.7319.0.7134.0.734 2

0.7139 0.043 94
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FE S 4B 2K O R UOE T MR 9 I E 45 R
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Ho s, B H A AR E E wa (o) =
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T RESMS XA EE w ()=
XF.X VXD
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Table 4 Results of each uncertainty component

AN A S ) AR AR AN 15 1 B
u(f) 0.026 4
ulm) 1.15X107*
uq) 24410
u(x) 0.099
uls) 0. 044

XFF 4 7 R AR R W R R 2k A& W, A AN
WE X H «(f) ulm) ulq) u(x) Fluls), it 5
Ay 4R, A RS B E R RE S S i
L5,
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Table 5 Results of uncertainty components of phthalates

AN E B i u(f) ulm) ul(q) u(z) uls) uc u,,,(c)il

(mgkg ')
PR _HBR 5T M 0.026 4 1.15x10°* 2.44X107° 0.101 0.036 0.11 6.1
AR W ZIET B 0.026 4 1.15x107* 2.44X107° 0.099 0. 044 0.11 7.9
GRE W T H Nl 0.026 4 1.15X107* 2.44X107° 0.089 0.035 0.10 6.7
R IR —(2— 23l 0.0264 1.15Xx107* 2.44X107° 0.104 0.039 0.11 7.8
A8 — W R L IE ¢ iR 0.026 4 1.15X10°* 2.44X107° 0. 106 0.043 0.12 7.6
82K W iR — S TNk 0.026 4 1.15X10* 2.44X10°° 0. 142 0.114 0.18 9.2
AR IR S 2E T 0.026 4 1.15x10°* 2.44X107° 0.145 0.109 0.18 9.2

5 FRABEE

WAL & B F k=2, B A5 KT 955, M) 4K 2%
“HR_IETEHRMY RANEE u=Ffu,(c)=
2X7.9=15.8, & 7REBR —H AR AW
P RRAH YT 6,

*6 WE_HBEEUAYNTIBRIBEESER
Table 6 Results of extended uncertainty of phthalates

AL/ ERS PR E N/ (mgkg ™)
AR W 5 TR 12.2
BRI R —IE T e 15.8
A R T EAHE 13.4
R g —(2— %) 2R 15.6
AR W iR ZIF ~E iR 15.2
AR IR — 5 T 18.4
AROR R — 5 25 18.4

A -k E S S FRAEY R
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JENHHE E R 15.8 mg-kg 1(A=2), H 45 BN
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oyt IR AR AE [ 5 A o (LS AN E L w ()
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JEHR T A8 W R — o THR ISR R — 5% %
R, JLAR IR IR O g S0, 3% R AR 23 9 RS TR/ T
LI
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SE T a5 ) U RT L 2o 49 et ot 6 52 00 6 g UK B0k 52
B o X T A 7 B o (B A AN B E BE () D
ZINEE il T JBE RS YR 28 9 S MR ) 2 0 — A U Y
WAV 7 95, 308 2 38 00 b v 2 90 s it 4 00 i U
ATLAIR ] H Y
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L AT
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Uncertainty Evaluation in Measurement of Phthalates Compounds
in Polymer Material

LI Zhanpeng , HUANG Qiuling, LI Xiaoyao, Guanyaowei
(Center for Industrial Analysis and Testing, Guangdong Academy of Sciences, Guangzhou 510651, China)

Abstract: According to the basic principle and method given in GB/T 39560.8-2021/TEC 62321-8: 2017
“Determination of certain substances in electrical and electronic products-Part 8: Phthalates in polymers by
gas chromatography-mass spectrometry (GC-MS) , gas chromatography-mass spectrometry using a
pyrolyzer/thermaldesorption accessory (Py/TD-GC-MS)”, the components of uncertainty in the measuring
process were studied and analyzed as the procedure for uncertainty assessment described in JJF 1059-1999
Evaluation and Expression of Uncertainty in Measurement and CNAS-GL06 Guidance on Evaluating the
Uncertainty in Chemical Analysis, taking Di-n-butyl phthalate for example. By systematically analyzing the
uncertainty sources in the testing process, a mathematical model is established to quantify each uncertainty
component to evaluate the uncertainty, and the extended uncertainty is calculated. These improves the
reliability of the test data and also provide help for the cause analysis of adverse results.

Keywords:gas chromatography-mass spectrometry ; polymer;plasticizers ; phthalates ; uncertainty



