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Uncertainty Evaluation for Cadmium Determination in Flour by Graphite Furnace Atomic Absorption Spectrometry
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Abstract : The content of cadmium in flour was determined by graphite furnace atomic absorption spectrometry (GFAAS),
and the sources of uncertainty were evaluated. Each parameter in mathematic model was analyzed to evaluate the type A and
type B uncertainties in the method. To obtain the uncertainty evaluation, each uncertainty component was synthesized and
extended by the current international method. The results showed that the major source of the uncertainty in the method was the
sample solution volume and the standard curve.
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Fig.1 Sources of uncertainty in the determination of cadmium in flour
by GFAAS
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1) AR HEIE P A 75 B 2% 25.00mL 7 B0 fo i 22
+0.10mL, $&HIEN AN, FITFRAEARSE A : u(V)L =
0.104/3 = 0.058(mL).
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FobRHE w2224 0.02mL, 1] EL B AE b b AN 2 5 -
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Table 1 Concentrations and instrumental responses of standard Table 3 List of uncertainty components
solutions AN 3 KU X1 B HEASf 2 u(x)
- - — Lidii — 0.000058
SR [ Hng/mL) MR ACKIGE) PRI A M B 1.0100g 0.000002g  0.000061g
—0.0003 = R _ _
0.00 0.0002 — - _ 0.058mL
0.0001 - RV B 25.00mL 0.02mL 0.062mL
0.0519 0.00563 i 24C 0.024mL
0.50 0.0490 0.00273 FRUEA — 0.02/2
0.0505 0.00423 Rt 2k — 0.065
0.0882 0.0071 RENEY fREME 3.070ng/mL  0.0064ng/mL  0.066ng/mL
1.00 0.0852 0.0041 idial - -
0.0862 0.0051 SR — —
0.2350 0.0151 B JAT X b R AN A 2 B A
3.00 gi;:g ggggg u(C)? =[u(C)= CJ2 =[u(m) = m]2 +[u(V)+ V> +
' ' [u(Y)-=+ Y]?=(0.000061 + 1.0100)? +(0.062 + 25.00)2 +
0.2350 0.0151
0.2259 0.0060 u(C)=2.16 X 10?

2 SRR A

Table 2 Predicted instrumental responses of standard solutions

Sk % /(ng/mL) 0.00 0.50 1.00 3.00 5.00

VT N ACBOGRE)  0.01154  0.04627  0.081  0.2199 0.3588

% 1 Al HbsuE i 2 A = 0.06946C + 0.01154.
AR B r =0.9982, %2 vi = A —(0.06946C + 0.01154);
B 72 vi [R°F-J7 Fi[vi]= 9.57 X 10 FRZE vi I SE B b 72
s =[[v¥]+(n — 2)]¥> = 8.58 X 103; KL F-45 i
WJEY =(0+0.50+ 1.00 + 3.00 4 5.00) = 5 = 1.90(ng/mL);
FE S S JFCRR B Yo = 3.070ng/mL, Sw =X (xi— x)2 =
16.39.
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u(Y): =S + B X[1/p + 1/n +(Co — C)? + Su]*2

b S MR ZEREE, B AHEIMRIR, p il
Co IOURAEL: n I MIALHERI IR C AR I35 T
WEE; Sw WARHER I & fU5FIMEZ 22 ¥ 7 3K Al

B 4052 u(Y): =(8.58 X 10% <+ 0.06946) X [1/8 + 1/15 +
(3.070 — 1.90)? + 16.39]*2 = 0.065.

EE M X —HFEMEATEE N 8 Ik, H4iRN
3.052. 3.066. 3.068. 3.039. 3.093. 3.090. 3.073.
3.078ng/mL, 8 il &5 R F¥{E N 3.070ng/mL, JE
Frftdin2E 4 s = 0.018ng/mL, FRAEARHEE N : u(Y)s =
0.018 +/8(ng/mL).

MR B DA T FE u(Y)a 7RG RT L ZBEAN T

5)Z L A AR AN JE u(Y)s ZESE AT L
A .

Y A A EE e u(Y)=[u(Y) + u(Y)? +
u(Y)=?]¥2 =[0.01% + 0.0652 +(0.018 -=/8)?]2 = 0.066.
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u(C)= C X u(C)=0.076 X 2.16 X 102 = 0.00164(mg/kg)
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SR A FE A B DR R i . DRI
WAL B A T, EAS KT 95%, BT
K k=2. U =k X u(C)= 2 X 0.00164 = 0.00328(mg/kg).
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FES BRI S8 C = 0.0760mg/kg, T EAHIEE U =
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