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Evaluation of the measurement uncertainty for the determination of calcium
dihydrogen phosphate using back titration analysis of zinc sulfate

DENG Quan-Dao*, CHEN Xiao-Lan, OU Xiang, MO Gui-Fen

(Guilin Import and Export Inspection and Quarantine Bureau, Guilin 541004, China)

ABSTRACT: Objective The uncertainty of the detection results of calcium dihydrogen phosphate using
back titration analysis of zinc sulfate has been evaluated, which ensure the detection results accurate and reli-
able. Methods According to general rule of evaluation of the measurement uncertainty, mathematical model
was established and the measurement uncertainty for the determination of calcium dihydrogen phosphate using
back titration analysis of zinc sulfate was analysed. Finally, combined standard uncertainty and the extended un-
certainty of detection results were calculated. Results The extended uncertainty was 0.10% (K=2). Conclusion
Relative standard uncertainty caused by standard solution and uncertainty caused by titration analysis of zinc
sulfate were the main factors for the determination of calcium dihydrogen phosphate using back titration analy-
sis of zinc sulfate.
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Fig.1 Source of uncertainty
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6.1 EEMIRTRMAHEE
A
10 ;
X1=17.89%, X,=17.93%, X5=17.94%, X,=17.85%,
X5=17.80%,
X6=17.87%, X;=17.78%, Xg=17.81%, X¢=17.70%,
X10=17.73%,

S(x) = =0.080%
A
— _ S(x) _0.080%
up=S(X) = 222 ==2=" -0,025%=0.00025
* Jn J10
6.2 HRREWNAHEE
(1) 0.5123 g,
, +0.0002 g,
0.0002
- 7% 20.00012
N g
2 0.0002 g, +0.0002 g
0.0002
2272 =0,00012
N g

Un=1/0.000122 +0.000122 =0.00017 g
©) : ,

U;=+/2 x 0.00017 ? =0.00024 g

_0.00024

L =0.00047
0.5123
6.3 TEARKHHTAHEE
(1) 250 mL, JIG196-2006
A 250 mL
+0.15 mL, ,
015 _5 087 mL
J3
2 2 C, ,

20

=17.83%
10

e 2.1><10",
%Z-MW =0.061 mL

0.0872 +0.061% =0.106 mL

0.106

U= =0.00042
250

6.4 BRESIANWNAHEE
25.00 mL, JJG196-2006
JA - 25mL
+0.030 mL, ,

0989 6017 mL

NE

+2 C, ,
2.1=<107*,
25x2x2.210™* _(5 5061 mL

3

20 C

0.0172 +0.0061° =0.018 mL
~0.018

Us =0.00072

6.5 IRAERRFENENIRERTHEE

6.5.1 AR/ et ATRE T T

- (

GF5256), 0.0996+0.0002 mol/L,
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2 0.0498 mol/L 4.65 mL
0.0002 mol/L, : , A
10 mL +0.025 mL,
ETIPE 0'3902 =0.00012 mol/L, o
s , ~ oowom
Ug 1= 0.00012 =0.0012 N
0.0996 +2 C, ,
6.5.2 AFEIRIBMFEITAZ | AL TR 2.1x10%,
50 mL 4.65x2:2.1:40* _ 0911 mL -
50 mL 0.0996 mol/L V3
100 mL , 0.0498 mol/L Us=+/0.010? +0.0011% =0.010 mL
' =Js 20010 5 50r
(3G 196-2006)] , V. 465
, ( 6.7 SHIERREMNIFERHTEE
), k=4/3, 50mL : , 40.078,
+0.004, 40.078 g/mol,
% =0.029 mL 0004
3 , - 222 20,0023 g/ mol
+2 °C, ., 20 °C V3
4
2.1>107, = 260832 =0.000057
50x2x2.1x10% _ 012 mL o '
V3 6.8 Bt =S 53INMRHER
0.029% +0.012° =0.031 mL (Ca) ,
% =0.00062 2
6.9 ANAHEE
7
1 ]
50 mL 1 100 mL Us ,
1, 1 '
i—\/u 2 U2 + U2+ UL +U,2 +ul +u? =0.0028
)Z - A 1 2 3 4 5 6 — VY
- 2 2 _ —
Us 2= /0.00062° + 0.00063" =0.00088 u=0.0028xX =0.0028< 17.83%=0.00050
Ugar  Ugar X

u,=+0.00122 + 0.00088% =0.0015
6.6 RFMESHIERETAREE~ENTIHMEE 610 yEIFABEENITE
V= U u

*1 HAEREBEBRIRPEANTIREE
Table 1 Uncertainty of measuring implement used in dilution of standard solution

(mL) (mL)

50 mL A ) +0.05 0.031 0.00062
100 mL (A ) +0.10 0.063 0.00063
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F2 ZRWEMHEMNTHEE
Table 2 The relative measurement uncertainty of factors
1 u,=0.00025
m
0.5123 u,=0.00047
250 u,=0.00042
\%
25.00 u3=0.00072
m 0.0996 u,=0.0015
4.65 us=0.0022
M 40.078 us=0.000057
K , K=2, , 5 mL ,
P==95%, ,
U=K>u=2x0.00050=0.0010=0.10% .
7 4 it
0.5123 g, K=2(95% ),
X=( X £U)=(17.8320.10)% ,
N N ) (1 ; (2 ; (3
8 W @ W :Q ®
7 (4 ; (5) ; (6)
( )1
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