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Abstract : Objective

To evaluate the measurement uncertainty in content determination of lead in the test blind sample. Methods The

content of lead in the test blind sample was determined by the atomic absorption spectrophotometry. The mathematical model was estab-

lished according to JJF1059. 1 — 2012 Evaluation and Expression of Uncertainty in Measurement,and the measurement uncertainty was

analyzed and evaluated from the aspects of sample pretreatment, standard solution, measurement repeatability and so on. Results The

content of lead in the test blind sample was 132.61 pg/L, k=2 (95% CI),the extended uncertainty was 11.06 pg/L,the result of

the measurement was (132.61 =11.06) pg/L, and the relative standard uncertainty of lead was in the range of 0.23% —4.15%.

Conclusion The uncertainty of this method mainly comes from the measurement repeatability of the sample.
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BOPE R SH, R e BEPERE A TR R A A 0 ek 4 S 1 v
FEPE AR 1SO/TEC 17025 — 2017 SR I s i 5256 %
FIE 17 A% 08 DU B R) , G 6 S 6 2 A v S e 2 A AT A
D A R B PR AR ) o A M S 6 2 L AR IE S B
1S O 55 T AN iF 14 U 5 G TSI 56 2 ) g A
A 16 B ARG 45 J R AT AN 28 BE D , TR LN ZERE 1 56
TE S50 3 T Hp (R R G B R AT T
WA G B T LA R i A AT O A R
) R R SR 50 S AR5 v SR 2020 4F € E 2
S CPUFE) Y ) 2321 IR 4% 58 B LR R E Y
FRUEBAERET , 1 B RE P BT & i, R4 JJF1059. 1 -
20124 HE AN 5 BE VAR 5 F R ) BT RE O AR 5
M) AN R B A DR TR, o AN S B R A T 4T, AR 0 S
SR T TR 1 B A 7T P DA v S 6 2 0 1 A 0
T BB,

1 FE5RH
1.1 {428
iCAP7400 7Y J5L 1 W% Ui 43 6 5% i 31 (Thermo Fisher
23 )) s MARS6 BURH I (X (2 [ CEM 22 7)) ; EHD -
16 BURERR f% (AL 50 AR M RHUA 28 A R 2 5D s Milli - Q
Advantage A10 % Millipore ## 25 /K HL (32 [& Millipore 23
A ) B (A G, AR 2350100 1,2,5 mL) s 255 (A 21,
KA 23 k25,50, 100 mL) o ¢ H ¥ JJG196 - 2006
B AR A E AR ORI TR E , AR IR 1,
R1 FHE[KWELER
Verification result of glass measuring device
BAAME RRAD AEREGML)| BALHE BRAD ALERZ(NL)
Biag(A%)  Iml £0.007 |AE#M(AL) 25wl £0.03
2 mL +(0.010 50 mL +0.05
5mL +0.015 100 mL +0.10

1.2 iKF
iR (Merck 22 5], #t5 4 K49249156729) ; 7K K H
IS s B AR UE A W (GBWO08619, H [F 1 Bl 22 1 5%
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B, 4it5 Ky 18103, BT A 1 000 pg/mL) L5 % (1]
L) B AR Crp [ R 36 ke 2 B2 DF 5 B, i T
2019Y004) .
2 AEEHR
2.1 #WMEH

DGR < 52 O BT s DU PG < 283 nm s KT HL U
10 mA; EFE R .20 pl; B 5o OE 82 i A &
PR WK 2,

k2 AEPHERER
Tab.2 Temperature program of GFAAS

e BAC) ®wAG) AREELmn) | e BAEC)  ®AG) AAAEL/mn)
i 00 30.0 0.2 RFL 1400 3.0
I 00 20.0 0.2 % 2500 3.0 0.2

2.2 BAREHE
BT SN 18103, TN 1 000 pg/mL)
P35 3 BURE 7 38 GH T h AR o o 3 (o i vk
50 wg/L), BUR B IR A , 25 A S, XA A 3 i
LB o P VAT o G 2 B B A% R 2. 0 mL, B BT
fpE e, 2 B8 2020 4F RS [ 24 e (PUsEe ) )3 ) 2321 15
T R BRI 1 A AR S R,
22 25 mL AP, RIS A
F3 BTIEGAERRENRER

Tab.3 Preparation program of lead working standard solution

BB (pg/ml) BikZ(nl) £AEmL) HEAFERRRTRE (ng/L)

1 000 1 50 2 x 10
20 5 100 1x10°
1 5 100 5x10"
2.3 BIHFER
CxV,
X="""2
2

A, X R PR BRI (pg /L) 5 € o gL
R AL AT B TR I 0 3R Y B R (g /L) 5 Vi ik
WkE e (mL) 5 Vo iR 24 (mL) o
2.4 AEHEEFRBEDH

IR AN S S5 P T B, AR — R S
AL MG AT IR A E B A JPEATIEE , 75— 4
BT 25 sl AR R R BRI E T B AT IERE
Forfr, A A0 5E BER I T RE ah F A&, B RAH &
SRUET P JT T 1At i A6 A 5 AN S T, B0 45
o ity SBURE RIS 8 0 2 0 L AT AN 5 2) s o
P55 | B AN R A 435 I A s VR T R (L A e
VIR R PRI Y 2 0L i R 5 | AN 3 B o 45 AN
TEJE MR IE R LA 1,

2.5 WREFAHESETE
2.5.1 HRWMAEIEINNTHEE [ wa(A)]
JBORE R B B P 2 mL, |y 36 1 AT, 8

FEABORERE RN AL
pamaen A\ N\ R E

TELRE A Al 2 | S B T AR 5 R I AN B S
\, -\: bl

STT——
bR (i RIS LRI
SR AE B e R R

T LR
B1 ETHEESIENERXER

Fig.1 Causality of each uncertainty component

WA 2R =N £0.010 mL, 3% = A0 f AL B, kB
V6 2B MBI AL 2T I AIAHEE N u( Vo) =
0.010/ V6 =0.004 1 mL, 7 B 5% b 52 56 35 B 45 1 78
(20 £5)°C , E AW FE R K, 20 CHF K B EFUE
BKZECH 2. 1 x 107/°C  F3959 05 k= V3 " 2mL
RS TR B2 A8 A ke ) A RS Ak 5 | 1) AN 1 0 B
W) =(txrxV)/ V3 =(5%2.1x10%x2.0)/ V3 =
0. 0012 mLo FAE S EURE 5 A BIAR AT E B R u( Vi) =
(Vo )2+ u(To )7 = 0. 004 3 mL; HAH X FR HEA &
FER wa( Vi) =0.0043 +2.0=0.22% .

FERTH R ZS AR E 22 A 9019 25 mL
R BE N =M A, B V6t iR
MAZEG AR EE N u( Vs w)=0.03/ V6 =
0.012 2 mL, LI E MR EAE =5 C ZA4E1E, 25 mL ¥
0 R U0 A A R i A RR A Ak 5 | RS B AN S B AR E
RIS kB3 B R A AN u Tsw) =
(Atxrx V)/ V3 =(5x2.1x10%x25)/ V3 =0.0152mL;
b E AR EE R w(V2) = ulVasw)? +u(Tos 0 )? =
0. 019 5 mL; HAHXAREAHH E BN wa(12) =0.0195 +
25=0.08%

FEM AT B R BIA AT EE R wa(A) =
ViV + 1,0(1V2)2 0. 23%

2.5.2 AREBEWIINEAH EE

TP 25 A V8 VO M - B A A TR T R MR E R
(1000 +2) wg/mL, k=2, WIATHR I 5| WA
FEN wan=2+(2%x1000)=0.10% .

AERR S TR C T < B AR oV Vi T T A D
KIBREMARMO AZRZENLR 1AM
Fo 22 R 22| AN BT E FEABRGE R = M o0 A A B, | IR
V6 1121 A S i 3 R I AE (20 £ 5)°C, 20 C B K
FIRFRE I R BCH 2.1 x 1074 /°C , ¥ ¥ 5 43 A &k =
V3T mL B A BRGNS R A -

(Vg 1 m) =
B
1.0x V6 1.0x 3
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[FH 5 mL W4 50 mL 251 . 100 mL 25 5
[ A B AH X b E S B 22 BE 4 ok 0. 14% ,0.07%
0. 07% o bRV WL 5 A A 22 BE A

wea( B w) =

Vit Vgt i) + 2000 (Vs i )? + ttea(Viso wn ) + 2000 (V100 i)
=0.37%
PR M 24005 AT 5 o T FH B b M VR o e vk 2
351N 5,10,15,25 we /L, 430 5E 2 WK, 7540 B W%
(A), 25 R W3 4, FlyN—Fbm G522 ml T 5
A=0.01016C+0.006 0(r=0.999 8)

eid
I

x4 RIEBRBRBLENEE
Tab.4 Absorbance values of standard solution
Bz (ug/L) 1 2 X

5 0.057 8 0.0585 0.058 2
10 0.107 5 0.108 2 0.1079
15 0.160 2 0.156 1 0.1582
20 0.207 6 0.2142 0.2109
25 0.247 6 0.2689 0.2582

A5 A 2 URRE B SRS R R E R
C =10. 608 pg/ Lo i b1 A% 1 1 223045717 2R 0 A HEAS 1
SEFERA

=

92]

(C-C)?

V\/i_l_i_‘_
P n

S (Co- )2
i=1

b, S, RN T7 R AR AR HEZE 5 b Bl I3 J7 72
HREAR s PO R DA i ) FE S E B (P =2) 5 n AR
PHE VA VP I 2 KB, o= 10 CRE AN s o 1 V0 0 VR
W 2 U, 36 10 1K) 5 C O DA it 5 o 9 L F)~F- 28 5
Co F 1N J5 R A AR BE P2 MBL5 Co i A BRI
L

w(W ) =

o

n

Y Co

oz _(5+410+15+20+25)x2
0 = - =
n

10

15 pg/L

D (Ao - (a+bCo) 12
S): i=1

— =0.000 001 pg/L

o, Ao IBBRUER I SE PRI NL(EL; @ + bCo: AR
B [ml A 77 R R B BB E

u(EHJr ) =
0.0 001 [T 7T IS~ 10.608)° _
0.01016 V2 710" 250 =0.000 1 pg/L

we (FIHAFFE) =0. 000 1 +10. 608 = 0. 000 1%
FREE TG A AT E R -
wa(B) = \lhsl(*/f; )2+ um(Bm)z + u.-Pl(EHﬂg% )2=0. 38%
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2.5.3 EEAMEBI NNFALE] wa(C)]
XPRE b HEAT 2 R I & 45 R 40 5 10. 168,
11. 049 pg/L.,
A2 R A S E R -

c =%Z C:=10. 608 pg/L
i=1

BRI 5 S R SRR AR ERE N -

Y (ce)?
s(c) = %:o. 6230 wg/L

I A R R AN R A

u<c>:S(Q :0.6230

vn V2

FERT AR AN 2 B

i 0) 2L -G 0
2.6 ERRERREERT BAWEE
2.6.1 BAHEE 2 EWNE K

SR I~ WAL 4 D616 B kI 7 2 42 A TR B A
B B, HH R S TR B FR 5 A 2 B PR RS TR
g I HIAN T o 3 AR i 5 0 5 | AR AN o S 1o

B R R AR EAS I 2 B

we( X) = V() + 1,a(B)? + 1.a(C)? =

V0.23%>+0.38%> +4. 15%>=4.17%

FERLR AT S X =132, 61 pg/L, & bR HEA
EHN u(X) =132.61 pg/Lx4.17% =5.53 pg/Lo,
2.6.2 YR ENITEE

MG T k=2 0, MY A EE N U(X) =
2u( X) =11.06 pg/Ls
2.6.3 MEHRE

ARl X = (132.61 £11. 06)pg/L, k=2,
3 Tt

A FE S A7 S D IR SO I S % e P A
8 FE A T o3 T 50 & B, SR oG R AR X AR vEAN o
TE 0. 23% ~4. 15% Z ], Al il /2 S22 H R Rl i) 1E
oK o LU o B RIS, AT LA A D 45 RN o B 2%
K I R A PRI, P ek e e A AR AR M S A
vits (4 S D U8R, DA ISR 5 LA AN R T

e H o RE S A I RS 20 SRS A) REAF TR IR 22, &5
Fofr i 22 110 R AR B 244 2 s L 2 45 SR A A o M IRt
A WE S BT I AN S FE R B S 0 5 SR 1Y)
FERNER AR T 2, R 25 R i n] SE v S E
B, S e = o AR AR AR 2
SN
[1] 4% # . B2 W RT M KA E EE N R iE iz T

=0.440 5 pg/L

=4.15%




