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Uncertainty evaluation in determination of Ca in Areca

by atomic absorption spectrophotometer
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Abstract: In order to improve the accuracy in measurement, the
uncertainty of determination of Ca in Areca by atomic absorption
spectrophotometer ( AAS) was evaluated according to “JJF
1059.1—2012 Evaluation and Expression of Uncertainty in Meas-
urement”. First, a mathematical model of determination of Ca in
Areca was established at first. Then, the source of uncertainty
was analyzed and the uncertainty components were quantified. Fi-
nally, the synthetic uncertainty and expanded uncertainty were
calculated. The uncertainties of standard curve fitting and AAS
had a greater influence on the expanded uncertainty. When the
content of Ca in Areca was 3. 16 mg/kg, the expanded

uncertainty was 0.04 mg/kg (k=2, P=95%).
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U 2.5,2.0,1.5,1.0,0.5 mL 5 kR P [ B & 10 mL
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FH 5 %% Tl R Y V08 25 28 220 1 B A 6 s ol TR
1.2.2 BESHRTAL B o HG AR L U A A AN R 5 4
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Figure 1 The causal diagram of the source of

uncertainty
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(1) FEARUEE WK TN AT B woa (p) 2 Ca SRUETE
AR V4 BT R A5 45 L AR ME VS MR BE Dl 1 000 pg/mlL, H
AR AT AE BE R 0.7 %5 Ce=2) , W) L AH X b A 1

, (p)=0.007+2=0.003 50,

(2) AR HE V7 WA B B 5 A AR N8 B e (R
FED T Hy 45 A v 1 V0 R I5C ) 5 A o A R 1 o A
5 mL B 2 K, 50 mL 85 M 10 mL 5 B 4%
1R HOR W B AL A R 25 51 AR B
B BE B A AN E B

O A MZETIAMANTHE R TSR A
%, 42 JJG 196—2006,5 mL # W4 .50 mL & 10 mL
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0.020 mL, LR F EAF M| AW S RZEN

0.025 X /2
s (V) = 0.025 X2 _ 0.002 89;
5.00 X /3
0.050
Uso.0 (V) = —————= = 0.000 577;
50.00 X /3
0.020
ulo,uu(v) = — = 0.001 15,
10.00 X /3
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s A E LR ) b ML E A O A B VR Y A TR BE K
20 °C 523 R BT R (20+£5) °C LK BR TR ik 2R 80
2.08X10°" C 1,0 5 mL B4 .50 mL & .10 mL
25 H R R 225 R 1 K i AR B AL 43 9] R 5.00 mL X
5°CX2.08X 10" C '=0.005 20 mL,50.00 mL X
5°C X2.08X10 " C '=0.052 0 mL.,10.00 mL X5 °C X
2.08X 10 4 °C ' =0.010 4 mL, B& % 43 15 W 6L B %
5 mL B .50 mL AR .10 mL & & 09 5% i i 5
N B4 HEGE A S 0 B
0.005 20 X2

Usp0 (T) =
5.00 X /3

= 0.000 849;
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0.052 0
llso_(m(T) = ; = 0.000 600;
50.00 X /3
0.010 4
Ulz)_rm(T) = — = 0.000 600,
10.00 X /3
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Table 2 The calculation sheet of relative standard

uncertainty u,., (q)

Co/
Hor sC(A) Sce u(q) ure (q)
(mge+ L1
415 5.426 4 0.007 383 40.00 0.086 19 0.015 9

x1 MAELERKERELNEE
Table 1  The concentration and absorbance of standard
working solution
5 e i/ W i (.
(mg+ L7 1 2 3 -3 {E
4 0.249 6 0.242 4 0.243 4 0.245 1
6 0.365 3 0.354 7 0.358 4 0.359 5
8 0.483 7 0.465 9 0.473 0 0.474 2
10 0.583 7 0.572 6 0.572 6 0.576 3
12 0.682 5 0.674 6 0.676 2 0.677 8
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Co

a o v B R R
b——hr i i £ AR 5

R AR I ) B A A 155
P Co E‘J{D‘UE‘(J’(%&JKE&B’@% 6.
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0.104
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V3

U, (Vi) =

=0.000 577,

0.060 0
100.00

A1 S F12 BBV A A 034 A X s o AN A 2 g
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- 287 5 (R R M S T A B N AR RS A R S W R R =X (4D
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uw,,) =
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