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Evaluation on the Uncertainty in the Measurement
of Total Esters Content in Liquor
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Abstract : According to the national standards GB/T 10345-2007, volumetric method was applied to measure total esters content in liquor, and the

uncertainty source in the whole measurement process was analyzed. The uncertainty source mainly included the concentration of sulfuric acid

standard titrate solution, the volume of sulfuric acid standard titrate solution consumed by the samples, the volume of absorbed samples, and the

repeatability of measured results. Through the calculation, the synthetic uncertainty of total esters content was uc (X) =0.0319 g/L, and the mea-
sured results and the uncertainty expressed as X=4.42+0.06 g/L and k=2.
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u(Myey o3 )=V (1x0.00046 ) +(3x0.00017 )?

=0.000686 g/mol
M
Ul Mg o3 )=M=0.oooo1 29
MNa2 O3
325 Prc
P=100 %=+
0.1 %, ,
u(Prac)= %20.000577
(P NAC):O'OOIﬁZO.OOOS'W
w(Vi=Vo)=\Vu(V)+ui(V,) =0.0342 mL
wn(Vi=V2) =21~ V) 9 000935
V-V,
€)=V W)+ (V= Vo) 12 (M) (P)
=0.00620
33 Vo
B
3.3.1
26.580 mL, 50 mL , 0.05 mL.

’

0.05 0204 mL,
6

332
20 C+4 C ,
, 2.1x10* C,
26.58x4x2.1x10* _¢ 199 17
V3
3.3.3
Vo

w(Vo)=\/0.02040.0129% =0.0241 mL
(Vo) =u(V4)/26.58=0.000907
3.4 \%

3.4.1
12.50 mL,
50 mL , 005 mLo
, 005~ 0204 mL.
V6
342
20 C+4 C ,
, 2.1x10* C,
12.50 mL,
—4

12.50x4x2.1x10™ _) 60606 mL.

V3
3.4.3
3.4.4

A\ :
w(V)=\/0.0204+0.00606° =0.0213 mL
w(V)=u(V1)/12.5=0.00170

3.5 Vs B
351
50 mL
J1G196—2006¢ yn
, A o )
010 pr, 0.0577mL,
V3
352
20 ‘C+4 C,
1.0x102 C, ,
50x4x2.1x10™* ~0.1155 mL.
V3
353
VSO

LL(V50)=\/0.05772-*-0.11552 =0.1291 mL
Ue(V50) =u(V 50)/50=0.00258

u(Vo=V )=V (Vo) rud(Vy) =0.0322 mL
VoV )=3Vo= Vi) _0 00229
VoV,



62 2012 3 (213 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2012 No.3(Tol.213)
=3 HIEREIELCA v ""'}"{fﬂfi‘;'i"l' 1 - frepB it WAL
— v —vp = i 2 (11%)
= ¥ 5 \ N KR (90 0
5 B g R R (209
WL e VB
froo WIREEN 1. 000 0.00145 0.00145 WAL bRAE NG 5
S o YE YR 2 YR il 8 ks it 4')£I_
o PRERAERERI 1055 wo1/L 0.000637 0. 00620 e
M) SERR R BE o i MR E i 5
2 I T A Vo E1IRBPE S Y 0 ) 92 v
Vo BRMRARMEW VW 26.580 mL 0.0241 0. 000907 i E B AR b (49%)
f AR e AR
- TN (7%)
A ﬁﬂf’fiﬁﬁﬁjﬂﬁ 12.5 mL  0.0213 0.00170 .
TR B 25FFRAZAHE
Voo WRIBURE i IR AR 50.0 mL 0.129  0.00258 .

Uerel( X)=V Wra(1€p) (€)1 Vo= V)2V s0)
=1/0.00145*+0.00620+0.00229+0.00258>
=0.00724

1,(X)=4.42x0.00722=0.0319 g/L

95 % k=2,

’

U(X)=ku,(X)=2x0.0319=0.0638 g/L.,

. X=4.42 g/L+0.06 g/L,

k=2,

Lo

R R R R R R R R R R R R R R R R R SRR SRR R R RRRRR RS

58
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5 ('C) (Gvol) (g/mL) (g) mL) t(CC) &=@mL) |5 (C) (%vol) (g/mL) (g) (mL) (C) (mL)
1 17.0 53.9 0.92230 4599.8 4987.31 -3.0 -12.7 | 8 20.5 55.2 0.91957 4599.8 5002.1 0.5 2.1
2 17.5 54.1 0.92191 4599.8 4989.4 -2.5 -10.6 | 9 21.0 55.4 0.91918 4599.8 5004.2 1.0 4.2
3 18 54.3 0.92152 4599.8 4991.5 -2.0 -85 |10 21.5 55.6 0.91879 4599.8 5006.4 1.5 6. 4
4 18.5 54.4 0.92113 4599.8 4993.6 -1.5  -6.4 |11 22.0 55.7 0.91839 4599.8 5008.6 2.0 8.6
5 19.0 54.6 0.92074 4599.8 4995.8 -1.0  -4.2 |12 22.5 55.9 0.91800 4599.8 5010.7 2.5 10.7
6 19.5 54.8 0.92035 4599.8 4997.9 -0.5 -2.1 [13 23 56.1 0.91761 4599.8 5012.8 3.0 12.8
7 20 55.0 0.91996 4599.8 5000.0 0 0
VEr ARELM RS 20 CHAE.
o , [1] , , .
, [1]. ,2005(6) :48-50.
[2] ,

JIF1070—2005

,2006.



