M S F B TR T REDGIE RN E R )&+
M. % SRR E

FHZ, | HkE

(b K F S AT P, R 510275)

FEL: WU AN R E RV R 2 A S S R R B (K 2y 3. SRR AR S A R
IEF R AHEREE (ICP-OES) WIE R 2+l (B) 4 (Co) . #f (Pb) iHEE=E, H
ST T AHIE VR E . R GB/T 27418-2017 (I EASHE FEVEE MR ) @il e &
LJEH By Cry Pb GRS RN EZHARAL, SHREASAFEE S & 23 EH
TR ARUEAH B L, B AAF B AN 8 FE R R AN 2 FE

KRR AEEVE: BHEBMESETRE RS RO W 8.

HE KT 0652.1 SCERPRIRAG: A

Uncertainty Evaluation in Determination of B, Cr and Pb in Polyethylene

by Inductively Coupled Plasma Optical Emission Spectrometery
Liang Minsi, Liu Hongtao*

(Instrumental Analysis and Research Center of Sun Yat-sen University, Guangzhou 510275, China)
Abstract: The evaluation of measurement uncertainty is the important way to evaluate the
technical ability of the laboratory. In this work, the contents of B, Cr and Pb in polyethylene were
determined by inductively coupled plasma optical emission spectrometery (ICP-OES), and the
uncertainty was evaluated. According to GB/T 27418-2017 “Evaluation and Expression of
Uncertainty in Measurement”, a metrological model for determination of B, Cr and Pb in
polyethylene was established. The relative standard uncertainties were calculated respectively.
Finally, the combined uncertainty and expanded uncertainty were obtained.
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/1l J mg/L mL 1 mL =
mg/L
1 B 100 17A021-1 1000 5
5%
Cr 100 14422 1000 5 50 R50-130
HNO;3
Pb 100 14358-1 1000 5
2 5%
B. Cr. b 2 NEYIN| 100 0.5 25 67104-5
HNO;3
3 5%
B. Cr. Pb 1 NEYIN| 100 0.25 25 67104-1
HNO;3
4 5%
B. Cr. Pb 0.5 NEYIN| 100 0.25 50 R50-132
HNO;3
5 5%
B. Cr. Pb 0.2 KZRF| 3 1 5 25 67104-7
HNO;3
6 5%
B. Cr. Pb 0.1 KR 3 1 2.5 25 67104-8
HNO;3
7 5%
B.Cr.Pb  0.05 KZRY| 3 1 2.5 50 R50-134
HNO;3
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JLER Urel(C ) k=2 Urel(C )
B 0.7 % 0.35 %
Cr 0.7 % 0.35 %
Pb 0.7 % 0.35 %
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urelij(V) [F]— 28 Z1 ¥ VU ) o R B PARC ) 5 N BRI AR R B AN 5 55 7 et

ANF A BB A -
#z4 E$IB. Cr. Pb FEFHFER 100 mg/L HNFHERE, i=1

j V1 y/mL E y»/mL u(V1) /mL Urer,1, (V1)
HEIM 1 50 0.1 0.058 0.12 %
TR 2% 2 5 0.03 0.017 0.34 %
Urel, 1, (V1) 0.36%

#5 Bl B. Cr. PbiRERIABRNOTHEE, i=2

Jj V2 yw/mL E +/mL u(V2) /mL ure12(V2)
W 0.05mg/L 1 e 50 0.06 0.035 0.070 %
2 BWH 2.5 0.0125 0.0072 0.29 %
WEO0.1mgL 3 e 25 0.06 0.035 0.14 %
4 BB 2.5 0.0125 0.0072 0.29 %



WE02mgL 5 e 25 0.06 0.035 0.14 %
6 2l 5 0.03 0.017 0.34 %
WE0S5mgL 7 e 50 0.08 0.046 0.092 %
8 B 0.25 0.005 0.0029 1.2 %
WE 1mg/L 9 A 25 0.07 0.040 0.16 %
10 Bl#E 0.25 0.005 0.0029 1.2 %
WE2mg/L 11 HER 25 0.009 0.0052 0.021 %
12 Bl 0.5 0.005 0.0029 0.58 %
Ure2 A V2) 2.0%
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i C/(mg/L) 2
B Cr Pb
1 0 0 0 0
2 0.05 724 703 25
3 0.1 1482 1385 85
4 0.2 2988 2792 134
0.5 7508 6996 334
6 1 14727 14057 666
7 2 29562 28465 1313

®8 BPDREMEER

JLHR B Cr Pb




a 18.2 -51.1 4.4
b 14770 14220 655.8
r 0.999988 0.999979 0.999832
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BT T 3 K, [HE-PYRERE Cp. WK,

R AHRRENER

Cyp/ (mg/L)

i JLER Cy/ (mg/L)
C i C 2 Cus
B B 0.118 0.122 0.119 0.120
Cr 0.443 0.448 0.453 0.448
Pb 0.950 0.920 0.926 0.932
GBW(E)083092 Cr 0.813 0.813 0.838 0.821
Pb 0.743 0.768 0.763 0.758
GBW10028 B 0.126 0.132 0.135 0.131
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FE JLER  n )4 Cg C pym S(v) Scc u(Cy)  ure(C y)
EZA B 7 3 0.120 0.550 57.62  3.19 0.0029 24%

Cr 7 3 0448 0.550 73.37  3.19  0.0036  0.80 %

Pb 7 3  0.932 0.550 9.59  3.19  0.011 1.2 %

GBW(E)083092 Cr 7 3  0.821 0.550 73.37  3.19  0.0036  0.44 %
Pb 7 3 0.758 0.550 9.59 319 0010 13%

GBW10028 B 7 3 0131 0.550 57.62  3.19 0.0028 2.1%
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V pin/mL E . y/mL u(¥V) /mL urel(V)

25 0.03 0.017 0.068 %
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JLER B Cr Pb
urel (pre) 0.30 % 0.30 % 0.30 %
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u(Crep) BEALBOR 5T NIIAREATR 8 B, A= & T (mg/kg)
Cy AT RN EE, BAAZRE T (mgkg) ;
Urel(Crep) BEATL RIS 51N PRI FE X5 o vHE A 188 2 o
#14 KHEPTERERE
P TTE C g/ (me/ke) C ,/ (mg/kg)
Cet ) Cis
B B 14.3 14.9 14.6 14.6
Cr 53.6 54.7 55.5 54.6
Pb 115 112 114 114
GBW(E)083092 Cr 104 100 105 103
Pb 95.4 94.9 95.8 95.4
GBW10028 B 15.7 16.4 16.8 16.3
*k15 BENBNSBHTHER
e JLER u(Crep)/ (mg/kg) trel( Crep)
R B 0.18 1.2 %
Cr 0.56 1.0 %
Pb 0.74 0.65 %
GBW(E)083092 Cr 15 1.5%
Pb 0.25 0.26 %
GBW10028 B 0.33 2.0%
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By B 2.1% 2.4 % 0.30 % 1.2 % 3.4 %

Cr 21 % 0.80 % 0.30 % 1.0 % 2.5%

Pb 21% 1.2% 0.30 % 0.65% 25%

GBW(E)083092 Cr 21 % 0.40 % 0.30 % 1.5% 2.6 %
Pb 21 % 1.3% 0.30 % 0.26 % 25%

GBW10028 B 2.1% 21 % 0.30 % 2.0% 3.6 %

1.50%
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R17T EMNEERETHEE. §F RIBEERERTRT

T JLER Upel UAmg/kg)  Cy Amgkg)  ZEHRFR Amgkg)
EZ A B 6.8 % 1.0 14.6 14.6£1.0, k=2
Cr 5.0 % 2.7 54.6 54.6+2.7, k=2
Pb 5.0 % 6 114 11446, k=2
GBW(E)083092  Cr 52 % 5 103 10345, k=2
Pb 5.0 % 4.8 95.4 95.4+4.8, k=2
GBW10028 B 72 % 12 16.3 16.3+1.2, k=2
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ek, 4581 18,
18 FREFHRNLER En EITMH

FF it JLE  Cy Amgkg) UAmgkg) C ., /Amgkg) UgyAmgkg) Enfl
GBW(E)083092  Cr 103 5 103 5 0

Pb 95.4 48 99.1 4.7 0.551

GBW10028 B 16.3 12 16.8 1.6 0.250
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