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Uncertainty of determination of plumbum in purified water by graphite
furnace atomic absor ption spectrophotometry

GONG Chun, LIU Xiao-Hui’

(Xiaogan Center for Food & Drugs Inspection and Testing, Xiaogan 432000, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of plumbum in purified water by graphite
furnace atomic absorption spectrophotometry. Methods The influencing factors of determination of plumbum
content in purified water were analyzed, including standard solution, the dilution process of standard solution, the
volume of water sample, the volume of water sample tested, standard curve fitting and the repeatability of testing
results and so on, which were quantitatively evaluated. Results The synthetic uncertainty was 3.01%, and the
expanded uncertainty was 6.02%. The results of plumbum content was (5.347+0.322) ng/mL (k=2, CI=95%).
Conclusion By evaluation of uncertainty of the experiment methods, the main factors which give rise to uncertainty
are grasped. It can be used to reduce the influence of controllable uncertainty so as to improve the accuracy of
experiment results.
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2 MRERE
21 R
AA-7000 ( ); XS64
( - ); WX-8000
( );
( : 1000 pg/mL, GSB
04-1742-2004, );
30% ( , );
¢! , 218 MQ, VR-60LH-A
)
22 SEWHE
22.1 AREBER A BLF
: 1000
pg/mL 200 uL 10 mL R
1% , 20 pg/mL ;
20 pg/mL 100 pL 10 mL , 1%
, 200 ng/mL 5 )
200 ng/mL 1000 puL. 10 mL R
1% , 20 ng/mL
2 4 6 8
10 ng/mL
222 HBETAE
10 mL , 100 pL, 50 g/L
100 puL, 120 g/L 100 uL
223 MELEH
283.3 nm; 0.2 nm; 10 mA;
150 'C 20s; 300°C 105,800 C 3s;
2400 'C 2s; 2550 'C 2s;
224 HEegnE
, 221 222

20 pL

23 HHERNHFERE
xV;
p(Po)=A"L
p(Pb)y—— , (ng/L);
P1
, (ng/L);

4 5 (mL);

y——o N (mL)
3 THEENTE
31 FHEERIKIR
32 ENETHEENITE
321 AFEBIRFING R TS

6 ng/mL
100 uL

1000 pg/mL 10 mL s

1% R ;

100 pL 10 mL , 1%
s 100 ng/mL ;

100 ng/mL 600 pL 10 mL

s 1% s s 6 ng/mL
32.1.1
1000 pg/mL, 0.7%(k=2),

* tre1(C1000)=0.0070/2=0.003 50

32.12

(1

+2 L, R
u(V)=2/~/3 =1.1547 L
(2
+5 C,

2.1x10* C AV=100%5%2.1x10=0.1050 pL,
AV,=600x5x2.1x10=0.6300 uL; ,uy (AVy)=

0.1050/~/3 = 0.06062 uL, u, (AVQ):O.6300/\/§ =0.3637 uL
3
0.18 upL, u3(V)=

0.1800 pL
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UV R (V) + a3 (JA) +13(V) =

V115472 +0.060622 +0.1800> =1.1702 UL, tr(V1)=
u(V)/V,=1.1702/100=0.0117;

UVl (V) 113 (V) + i3 (V) =

V115472 4036372 + 0.1800% =1.2239 UL, tt(Va)=
u(V2)/V,=1.2239/600=0.00204

3.2.13
(1)
20°C ,10 mL A +0.020 mL,
, : u (10 mL)=
0.020/~/3 =0.01155 mL
2
32.12, w(10 mL)= 100x5x2.1x10%/ /3 =
0.06062 mL

2

u(10 mL)=Ju (10 mL) + 13 (10 mL) =

J0.011552 +0.060622 = 0.06171 mL, u(10 mL)=
u(10 mL)/10=0.06171/10=0.00617
3212 3213

 Upel(C)= \/2u,?e,(V1) +3u2,(10 mL) +u’, (V) =

V2x0.01172 +3%0.006172 +0.00204% =0.0198

tret(C)= A2 (Cron) + 2 (C) =0.00350% +0.0198” =
0.0201
322 RAKFGBIRFINGTAHZE
20 C , 10 mL A

mL, R

=0.01/~/3 =0.005774 mL;

+0.01
: u(10 mL)

, +5 C,
S (A V)=10%2.1x10x5/ /3 = 0.006062 mL;

u(V)= \/u12(10 mL) +u3 (V) = 0.005774 +0.006062°
=0.008372 mL, u (V)=u(V)/¥=0.008372/10=0.000837
3.2.3  FRRA RTINS H L
, ot (V)Ru(V)=0.000837
3.2.4 ARV AR AN R T
5 2,

b} b}

Y=0.00884.X-0.00322 r=0.9997, 1

i[Y[ —(aX; +D)]

Sp=1 = =0.001513
n—
10 N 1=
5.347 ng/mL, 2
Sk L1, @) _
u(cy=—" |—+—+———"—=0.07856
P D (e -c)?
i1

n , n=10;
p— , p=10;
c ;
c , ¢ =6ng/mL;
Ci 5
a , a=0.00884;
b—— , b=-0.00322;
Y——

: urcl(c):

u(€) ~0.07856/5.347=0.0147
9]

F1 RERIIFRKRERERALE

Tablel Concentration and absorbance of the sandard series solution

(ng/mL)
1 2
2 0.0130 0.0162
4 0.0325 0.0322
6 0.0510 0.0467
8 0.0676 0.0688
10 0.0854 0.0848

F2 KHEEENELER
Table2 Repeated test results of water samples

(ng/mL)
1 0.0436 5.296
2 0.0488 5.885
3 0.0415 5.059
4 0.0424 5.161
5 0.0436 5.296
6 0.0490 5.907
7 0.0437 5.308
8 0.0421 5.127
9 0.0445 5.398

10 0.0413 5.036
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325 MELRELMIANGIALE

n

2
(¢;-c)
-1

S=——— =0.08988 ng/mL

ulrep) n (n=0D

U rei(tep)= u(rep)/c;=0.08988/5.347=0.0168
33 HEMIRETHEEMNE K

Ura(C)= U2 (C) 412, (V) +12 (V) +1%y () 4162 (rep)

=+/0.02012 +0.0008372 + 0.000837% + 0.01472 +0.0168>
=0.0301=3.01%;

1 U(C)= ¢1xU,e(C)=5.347%x0.0301
=0.161 ng/mL;
k=2,
0.161=0.322 ng/mL;
- : ¢(Pb)
=(5.347+0.322) ng/mL(k=2, 95%)

4 ¥

U=kxU(C)=2x
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