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Uncertainty Evaluation on Measurement Results for the
Determination of Silver in Copper Concentrates by
Flame Atomic Absorption Spectrometry

WANG Qiao-ling YU Yue ZHU Ming-da GENG Gang-qiang NING Guo-dong
Erlianhot Entry-Exit Inspection and Quarantine Bureau Erlianhot 011100 China

Abstract Based on < The Guidebook of Uncertainty Evaluation and Denotation of the Measurement Results >
the measurement data of silver in copper concentrates by flame atomic absorption spectrometry were collected and
the measurement uncertainty was evaluated. The results show that the main sources of the total uncertainty
consist of partial uncertainties which come from weighing mass of the sample calibration solution of silver fitting
of the calibration curves volume of the sample solution reproducibility of the measurements and etc. . Each par-
tial uncertainty of measurement was analyzed and calculated and the standard uncertainty of 1. 56 and the ex-
panded uncertainty of 3. 12 were obtained.
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3 Vv
1.1
AA100 Varian
A120 Startorius 3.1 m
1000 pg/mL 3.1.1 w, m
HCl HNO, HCIO, +0.5 mg T k=3
u, m =0.5//3=0.289 mg
1.2 3.1.2 uw, m
GB/T +0.1 mg
3884.2—2000 ° 7
0.5000 g 250 mlL u, m =0.29 x0.1=0.029 mg
15 mL HNO, 3.1.3 uw m
5 mL HCIO, 0.5000 g n=9
5 mL HCI HCIO, 0.5001 ¢
5 mL HCI s
50 mL T
_ s m =«/ > x.—x *=0.12 mg
n— 1=
328.1 nm
wy m =s m /Yn=0.12/49 =0.04 mg
2
m
um =\/2>< w, m +u; m +u; m =0.41 mg
3.2 P
w
1 000 pg/mL 20
Ag W pg'g L
1 pg/m
v 0.00.20.40.60.81.0 pg/mL
w =22 1 3 1
m
Lp
1
pg/mL V mL m i
Table 1 Concentration and absorption of Ag
8 in standard solutions
p Ag / A
3 g mL~!
0.0 0.0000 0.0000 0.0000 0.0000
0.2 0.1747 0.1740 0.1750 0.1746
1 m 0.4 0.3295 0.3290 0.3305 0.3297
0.6 0.4976 0.4970 0.4981 0.4976
0.8 0.6602 0.6607 0.6607 0.6605
1.0 0.8296 0.8307 0.8310 0.8304
2 p
3.2.1 u, p
1

1 000
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pg/mL 0.3% u, po =0.0030 pg/mL.  p,, p
k=3 ’
w, p, =3/k=1.73 pg/mL u, p =u, p;, /5=0.00060 pwg/mL
2 3.2.2 u, p
1000 pg/mL 20 pg/mL 1 A
10 mL A 500 p A=a+bp=
mL A 2 0.825p +0.00278 0.9999
2 p
Table 2 Uncertainty of different vessels in the first dilution A.
10 mL 500 mL u, =A, — a+bp, 3
V/mL +0.020 £0.20 6 n=3x6=18
k N 3 u, s
u Yy, 0.012 0.12 1
1 n ~ 2
" 2;‘1 0o i;[Ai a+bp, 1°=0.0222
W p N/[ u Vlo ’ u Vsoo ]2 6 P=6
500 4
0. 012 o 1277
«/[ 500 =0.0012 pg/mL % Ag
\ Table 4 Determinion results of Ag in sample solution
20 pg/mL 0.0 S he S he )
0.20.40.60.81.0 pg/mL A pge mL ! A g mL !
5 mL A 50 mL A 1 0.6372 0.769 4 0.6339  0.765
3 2 0.6438 0.777 5 0.6405 0.773
3 0.6314 0.762 6 0.6356 0.767
3
Table 3 Uncertainty of different vessels in the second dilution
5 ml, 50 ml, p =0.769 pg/mL
V/mL +0.015 +0.10
k NG Ne) — 2
s J1 1 p_—p
u 'V, 0.0087 0.058 = [—+— 2
d LPTy \/ Pt s,
2 $
7 > p;
Uy P3 _ [u VS [u‘ VS() — 7:l:1 _0 5 L
i \/ s 1710 p p=" pg/m
\/[0 0087 [0 0581" _4 o021 v/l S.. Se=% pi-p
=0.7 n n=18 P
1.0 pg/mL p=0
-0 pg/m w p =0.0154 pg/ml
3.2.3 u; p
6 P=6 4

3 7 7
Uy Pro J[ul Pi u’l P2 ] +[ul Ps ]
P2 P3
_J[1.73
- 1000

=0.0030 pg/mL

+0.0012% +0.00217
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3 P o uw =1.56 pg/g
s p =0.00546 pg/mL uy; p =
0.00223 pg/mL
p 3 k=2
wp =ul p +uip +4lp Uzkxu w =2x1.56=3.12 ng/g
=0.0156 pg/mL
3.3 \ %4
3.3.1 u, V
A w Ag = 76.90 +3.12 pg/g
50 mL +0.05 mL
k=3
u, V =0.05/k=0.029
3.3.2 w, V
20 C
+5%C
2.1 x107*/C
+ 50x5x%x2.1x10"*
= +0.053 mL k=
V3 u, V =0.053/k=0.031 mL
. .
M . 2000 89.
u 'V
u 'V Vv +u V =0.0421 mL
J. 2006 25 4 269 -272.
4
5
. 2007 26 1 51 -54.
5 I 2006 27 6
Table 5 Description of standard uncertainty for each parameter 44 — 46.
um 0.41 mg J . 2006
“p 0.0156 pg/ml. 42 6 385 -387.
u 'V 0.0421 mL .
J. 2006
42 6 420 -422.
. JJF 1059—1999
S .
wm 2 u o GB/T 3884.2—2000
] ‘.
0.417° O 01561° 10.04217°
«/[ 0769] [ -0.0203 I 2004
V _0.769 x50. 00 HLom
_pX
m = 0.5000 - 0-90 e
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