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Uncertainty evaluation for determination of sodium chloridein squid shreds
by direct precipitation titering method

YAN Zhuo-Yan'

(The public Detection and Innovation Service Center of Putuo District, Zhoushan 316000, China)

ABSTRACT: Objective To evaluate the uncertainty of determination of sodium chloride in squid shreds by direct
precipitation titering method. Methods The uncertainty caused by various factors in the whole process of
determination was analyzed, including weighing, solution preparation, solution delivery, standard titration solution
concentration and titration process, etc. Results The uncertainty of the method was mainly caused by the
uncertainty of concentration of titrating solution and repetitive error, especially the uncertainty of concentration of
titrating solution derived from weighing process. The expanded uncertainty was 0.043%. The content of sodium
chloride in squid shreds was (2.49+0.043)%(P=95%, k=2). Conclusion The established method can provide basis
for evaluation of the reliability of the measurement method and results of sodium chloride in food.
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20 g 250 mL , 0.5 mg,
100mL 70 °C , 15 min '
, 4 mL : % =0.289mg
30 min ( )
200 mL 25 mL '
vV 250 mL , ©u(m) = /2% (0.289)2 = 0.41 mg
50 mL 1 mL 5% , 0.1 2049 , D Ug (M) =
mol/L , 1 min 0.00041 _ 5 5500205
Vi
. 50 mL , 42 HRINBEBSER ViSIANBWTRAEE u(Vs)
Vo D
23 LEBRTEEIEEER 20°0C ,200mL A +0.15 mL,
X = 0.05844><§:/>< M-Vo) 100 ot
2 === -0.0866 mL
mx %3 UEI.(VS) \/é
X— , %; (2
0.05844—— 1.00mL (1.0 mol/L) 2.1x10“ C,
v G, , +3°C
c— , mol/L; ) )
m o 200 mL ,
Vi
, mL; 200 mL x 2.1x107* % 3
u = =0.0727 mL
VO 2(\/3) \/é
,m;
Vo——o ,mL;

,mL

U(Va) = /s (Va)? + Uy (V)2 =+/0.08662 + 0.07272 = 0.113 miL
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0.113
. urd (Vs) = W = 0.000565

43 FEUNERRRIER Vo SIANNTHERE u(Vo)

1)
20C ,25mL A
mL, )

+0.03

u(Vyy) = % =0.0173 mL
0.0173

. urd (V21) = TS = 0000692

2
25 mL ,

25mL x 2.1x10 % x 3

u(Vyp) = 7 =0.00909 mL

0.00909
25

=0.000364

DU (V22) =

Urg (V) =+/0.0006922 + 0.000364° = 0000782
44 FHERIRAREREERRRENTHAEE u(o)
4.4.1 FEBRABRATERATE 5 ik
0.05~0.10 g,

, 1mL 15% ,
( 1min )

70 mL

442 FHHEAR. KFAR Fe T LR

m
C(AgNO3):m
m— g
V——o , mL
M——  1.00 mL (1.000 mol/L)
» 9, [M=0.5844]

u[ c(AgNO3) | = f {M (NaCl),m(NaCl),P(NaCl),V, rep}
@ M(NaCl)
u[M(NaCl)]; (2)
um(NaCl)]; (3)
u[P(NaCl)]; (4)
u(v); (5)
443 TR
4431
u[M(NaCl)]

u(rep)

M(NaCl)

IUPAC 1997 1

1 nEMMTRENENEFRE
Tablel Relativeatomic mass of sodium and chloride

Na 22.98976928 +0.00000002 0.0000000115

cl 35.432 +0.002 0.00115

M :
[M(NaCl)]=(22.9898+35.432) g/mol=58.4218 g/mol

u[M (Na01)] = /(0.0000000115)% + (0.00115)? =0.00115g/ md

000115 5
M(Ned) |=———=197x10
4432 u[m(NaCl)]
0.1 moL/L ,
0.05g
0.5
+0.5 mg, . —==0.289 m
g N g
u[m(NaCl)] = /2x(0.289)” = 0.41mg
0.00041
: Ned)] =———=0.0082
Ug[MNaQ)] 0%
4433 u[P(NaCl)]
100.00+0.05%,
0.0005
u| P(NaCl) | = ——=— = 0.00029
[P(Necl)] =23
. Ua[P(NaCl)]=0.00029/1=
0.00029
4434
u(v)
(1)
20 C, 25 mL +0.04 mL,
0.04
. ——=0.0231mL , LU =
\/é rel (Vl)
00231 =0.000924
(2
9 mL +3 C,
2 1x10% €1 : 9x21x10%x3
NE
=0.00327 mL ,
Urg (V) = 0'0(;327 = 0.000363
Uy (V) =
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1/0.0009242 + 0.000363? = 0.000993 @
4435 11 mL +3°C,
i
, 8 11x 2.1x10 X3=O.OO400 mL
2 V3
u(x) :70' Jé =0.0000197(nmal /L) 0,004 mL
X m
Uy (Vi) = ——— = = 0,000364
U (%) = 2000175 3v108 11 mk
rel 000931 ©)
4.4.4 FEBARATAIR AR A QAT RER A EAESSE ,
B AR ,
(0.0000197)° +(0.0082)° +(0.00029)° +
Ug(C) = , , =0.00827
(0.000993)° +(0.000198) Upgs (V) = /0.0009242 + 0,000364% = 0.000993
45 EEEFEMEERRAREIE VA Vo SINBAH 46 EFEEMINESIANNTHHEE
EE 8 , 3
Vo , u(Vo)  u(Va) : u(x) = 224 _ 6 00500(%)
u(Vo) B (v : V8
0 Uy (%) = 0.00509 _ 1 o0
25 mL +0.04 mL,
0.04
N 0.0231(mL) , Urg (V1) = 5 TAEENELR
00231 _; h00924 4
25
+z 2 MWERIRFOERRIREICE
Table2 Calibration record of silver nitrate standard solution
L I 1L
© (mb) (mol/L) (moliL) (mol/L) RSD(%)
1 0.0499 8.60 0.099287
2 0.0572 9.85 0.099369
3 0.0506 8.72 0.099294
4 0.0508 8.75 0.099345
0.09931 0.0000557 0.056
5 0.0534 9.20 0.099321
6 0.0551 9.50 0.099247
7 0.0517 8.90 0.099401
8 0.0522 9.00 0.099247
#3 st tRmMmEtmRNER
Table3 Determination results of sodium chloride in eight portions of squid shreds
0, 0,
me V(mL) (mol/L) Vi(mL) Vo(mL) %) 0 %)
1 201306 250 0.09931 1095 0.05 2514
2 200122 250 0.09931 1070 0.05 2471
3 201052 250 0.09931 1085 0.05 2.494
4 20,0862 250 0.09931 10.80 0.05 2485
249 0.0144
5 20,1151 250 0.09931 10.90 0.05 2504
6 201089 250 0.09931 1090 0.05 2505
7 200272 250 0.09931 1075 0.05 2481
8 20,0845 250 0.09931 1080 0.05 2485
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Table4 Summary of the uncertainty components

m 209 0.00041 g 0.0000205
c 0.09931 mol/L 0.000821 mol/L 0.00827
Vs 25 mL 0.01955 mL 0.000782
V3 200 mL 0.113 mL 0.000565
V1 11mL 0.0109 mL 0.000993
rep 0.00509% 0.00204
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