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EVALUATION OF THE UNCERTAINTY FOR THE DETERMINATION OF
LEAD IN COPPER ALLOY BY ATOMIC ABSORPTION SPECTROMETRY
TAO Mei-juan, CHEN Zhong-ying, YAN Guo-giang
(Testing Center, Shanghai Research Institute of Materials, Shanghai 200437)

Abstract: The uncertainty for the determination of lead in copper alloy by flame-atomic
absorption spectrometry was evaluated. The sources of the uncertainty resulted from the
determination of lead, the volume of the solution and the weight of the sample were discussed
and calculated. The combined standard uncertainty and the expanded uncertainty were reported.
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FKEX 0.1000g X FE T 150mL Bebh, InA smL AR (560mL /KA in A 320mL fil Rl
120mL #Hh1R), IR TEAEM, Hik, A B s0mL R, HAKMBERZIE, H#A.
TIRTF RO 217.0nm PAA I B BOGRE . 725 REIE RIS T, I E bR e
WG RE , 23 TAE IR, M TAE M2k A5 N R B IR 4 25053 0 4 1.054%, 1.037%,
1.037%, 1.037%, 1.062%, 1.057%, 1.066%, 1.068%, 1.050%, 1.042%.

FRUEV IR 4% . FREX 1.0000g mr2li4Y (99.999%) T+ 250mL et 1, hiiA 20mL fighg (1+1)
Hifi, kA 1000mLA i . thW ImL 7 1.00mg 5.

TAF 24 DA R B e, AREX 0.1000g 264 6 1, 205 E T 150mL Bebfrb, AR —
FEWE, N 50mL 758, 43 B n A 0,0.50,1.00, 1.50, 2.00, 2.50mL #4rHER K (1mg/mL),
KB RZIE, 1A, WEWLHE.
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wo, =2V 100
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X
Wp, — HI TR EL, %

V — WA, mL;
m — WU, g
¢ — MIAF#hE LA, uo/mL.
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ST T 10 A, R S5 R F B X =1.051%, ARHE(R % $=0.0122%.
FCAREAN 52 & SANRI B HEA E L7030 0 «

S

N

u(s) = —= = 0.0039%

U, (s) = %S) = 0.0037

4.2 SRR T N IIANf o
FREY 0.1000g FEib H T 50 2 — R, vz +£0.0mg, FRREMIR, $%I5 A db B,

u(m) = 0'1:/(5\/5 =0.082mg
Uy (M) = % =8.2x107*

4.3 RFEARRS N AN 52 JE
4.3.1 ZEMBER 5] N B AN E
20°C I 50mL A& (A 2 AR ARZENT0.05mL, % =FMIB0Am, WHIREA T

1 29 _ 0 0omL .

J6

4.3.2 {RJEAR GNP
P T B RN P B PR AN ) BT 5 LS (R AR AN o2 3 M A A 22 5°C, JKIMIEIK Rk 2.1
X 10%°C, MAAFIAS 4Lk (50X 2.1 X 10% X 5) =0.0525mL, 95% B S HEX T, ez N

0.0525 _ 0.027mL .
1.96

PA_E PN AN 52 P00 e 5 1A B AR BB EA I SE S U (V)

u(V) =+/0.022 +0.0272 = 0.034mL
0.034
U, (V)=—— =0.00068
rel (V) 50

4.4 FUEMEAUE KT ¢ NI BIAN € R

FE BTSS0S R 2 A P FE G 28 A O A P8 k2
YRR L E 1. R CREME 1 RO AT R A, AR R
y = 0.00666¢ + 0.0031, b=0.00066, a=0.0031, r=0.9997,
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Tab. 1 The concentration and absorbency of the standard solution (lead)

W ¢, wg/mL S NEAY
0 0.0003
10.00 0.0709
20.00 0.1382
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30.00 0.2045
40.00 0.2697
50.00 0.3338

FESEATINE 10 4, HTE LI RERIG PR ¢ = 2119 g /mL, W c,, MIFRHEAN E
& .

U(Cﬂ)=¥ £+£+§cﬂ;c)2

Z(Ci _6)2

FREX 10 f3#fdh, p=10, n JybriEd v a &5, n=6

Z[Y. (a+hc, )]

s(y) =1+

n-2

>y, —(a+bc; )] =20.78x10°°

i=1

-6
s(y) = /M =0.00228 9 / mL

C WBRMEV MRS, ¢ = 35.009 / mL

2

>(c, —c) =2350

i=1

_ 2
u(c,) = 000228\/ L1, (2L19-3500° (o it
0.00666 /10 6 2350
Uy (Cyp) = %_0.0095
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4.5.1 bRy E AN 2 5
45.1.1 HRAFREED N IAN E BE 53

u(m,) = O'lj_ﬁ —0.082mg
U,y (My,) = 2$§_82:m5

45.1.2 Bt 'E 1mg/mL AyhrvERE S H] 1000mLA 2245500, H4E GB/T12806 ( Sz = 3 HAX
MBI, 1000 mLA 27 B SR UF 28 +£0.40mL, 4% — A1 TE o A b B,

A ) .
u(\/looo)lz%zo.1633mL, R R R P2 0.00mL, i 840 4 A i 6
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0.10
U(VIOOO)Z = f = 0058m|_ °

U(Vyeq) = +/0.163% +0.058% = 0.17mL
0.17

Uret Viopo) = 1000 1.7x107*

4.5.1.3 HERIIARE S I NIANHT E 4 &
BT S0 4y 99.999%, FHIANHfE BE v 404 0.001%, fFE 1SR, —RICEGMER

95%, AT Kk A 1.96, HUbT I N RIANS AN B o i

u(p)  0.001%

kxp 1.96x99.999%

urel(p) = 1X1076

Up (Cpy) = 4/(8.2x107°)% + (L.7x107)? + (5.1x10°°)? = 0.00019

4.5.2 5y BRI AR TRAN 2 B 0 &

il 28 A th G e N R ) SmL B 73 7 # 8 0, 050, 1.00, 1.50, 2.00, 2.50mL
ERRAERS M (Img/mL), 4% GB/T12807 (SL50 = B 7 BEW ), L7 Bl AR e 22
%94: 0, £0.010, £0.015, +0.025, +£0.025, +0.050mL, LL=fENARALE, FrifEAR
fifisE %4 0, 0.0041, 0.0061, 0.0102, 0.0102, 0.0204 mL, A% AN 5E &k 0, 0.0082, 0.0061,
0.0068, 0.0051, 0.0082.

Fo 281 75 RRVE 553 B HE S AR R RV AR R AR AN o

0.00822 +0.0061% + 0.0068° + 0.0051% + 0.00822
ureI (Cﬂ\'Z) =

=0.0064
6

Sl R I ERliR 3 GIPNICE N el oot
Uy () = /0.000197 +0.0064 = 0.0064

5. AR EARTEERE
ucrel (WPb) = \/urzel (S) + urzel (m) + urzel (V) + ur2el (Cﬁé) + ur2el (Cﬁ)

=+/0.00377 +0.000822 +0.000687 +0.00952 + 0.0064
=0.012

U, (Wpy ) =1.051% x 0.012 = 0.013%

6. ¥ BAHEEITE
A& R k=2, U=0.013% X 2=0.026%
7. MELRWER
W,, = (1.051+0.026)%,k = 2
S CHR:
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