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Uncertainty evaluation of determination of total acid in wine
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ABSTRACT: Objective To evauate the uncertainty in determination of total acid in wine by acid base titration.
Methods According to the JJF 1059.12-2012 Evaluation and expression of uncertainty in measurement, the sources
of uncertainty in determination of total acid were analyzed. Furthermore, the combined uncertainty and expanded
uncertainty were calculated based on the established mathematic models. Results The combined uncertainty of the
whole experiment process was 0.063 g/L, and the expanded uncertainty was 0.13 g/L. The content of total acid in

wine was (5.5340.13) g/L (k=2, P=95%). Conclusion The uncertainty of this method is mainly caused by

repeatability, titration volume of standard solution and sampling volume.
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21 N&E5EM
BSA-224S-CW 43 H7 K F- (K5 # = 0.0001 g, 1&[E
Sartorius A F]); 4R ZH IR A (99.96%, H it EAFE
WoEke); SAAbEh(ngat, E254ER).
22 FHTRE
4l GBIT 603-2002"% F 4124 — F iR & A (potassium
biphthalate, KHP)7E NaOH i & i ™, 8 ng
IURE i 2 mL (R 20 °C), BT 250 mL =, MA 50
mL K, [IRIA 2 B BKEE /R, #2505, SrEPAE AL
BRI RO E B, JRORRE 30 s NAE, D
THAE SR B AR T 2 TR AR
H4 NaOH ARy b & 230 5 e A 445 5
A AR S A
1000x Pxm xV, x 75
- V xM xV,
A X—A . R RRA S RO AR, gL
P——KHP 4, %;
m——KHP i & R EUE, o;
V— R B RE NaOH FRUER B R IO, mL;
75— £ R A EE R ot A AU, o/mol;
V——iiE KHP 2 THFERY NaOH YA R AR RS (E, mL;
M——KHP [ B /R B i 4U{E, o/mol;
Vo—— WG IORE it (A AR, mL

3 HERE5NH

31 AWEERIE
A JIF 1059.1-2012 i ASH A BEPF i 5 2 m ) 1),
WA P R VYR P T B ot AL B 2 38 0 S S A

X

T OMHT, A T v R N 45 SR A AN 0 2 PR R U T

LU A B (AN J3E . S 1 e BB 2 96 3 i v P 8
FR B A2 e R A . BRBE IR SR R AN
AR
32 FHEEITE
321 THEEAEBE

A BEAL R R A R
u(X)=
\/u,Z(P) +U2(M) +u (V) +u2(75) +u (V) +u (M) +u,2(V,)
3.2.2 REE 64

(1) KHP 25 B2 i A AR HEAS I 72 B U (P)

MR BB E B AR KHP B9 4 BE 4 99.96%~
100.04%z 7], K P 45F 1.0000£0.0004, %8I3t

W,OALEE P ORR RSB E S u(P)= 0-%04

=0.00023,

0.00023
1
(2) KHP &R i B A A SRR A 2 BE (M)
KHP(CgHsO,K) H 4 0 K I FR AN 22 B2 Cg=0.0037;
Hs=0.00020; O,=0.00068; K=0.000058.

W u(M)= +/0.0037 + 0.0002> + 0.00068° + 0.000058” =
0.0038 g/moal,
0 (M)= 0.0038
204.2212
(3) KHP F it A AH X bR EAS A E U (m)
KHP i A 8 i RS, KRR EIES

o5 R E B U=0.15 mg, k=2, N u(m)=%=o.o75

u(P)= =0.00023.

=0.000019,

mg=0.000075 g, m=0.2022 g.
0.000075
0.2022
(4) KHP #E/H NaOH ¥ BT AR X AR A/ o JiE
ur(V)
a i AR E A A B A Up (Vrep)
ARYARIE LN NaOH VWG T 8 Wb, FEFIIAT )
M A 2455, 2470, 24.62, 24.30, 24.28, 24.64, 24.36,

017 =0.0601,

V8

U (m)= =0.00037.

24.60 ML, (V)=0.17, U,(Viep)=

b. A% A AN A2

MU JIG 196-2006 i FH 3 B R A A6 2 AR ) I i,
20 ‘CHY, A %k 25 mL i & 1) fu25 H+0.05 mL . #AETE 4y
ATIEL, BREANE A % =0.029 mL,

C. R E P AN E

T T X L2 e 2 R A T A A N R R
A% ST b £3 C, KK R B 2.1x107% CY, KB
NaOH {AFUN 2451 mL, BfF/KFEHR 95%, HARHERHE
R

24.51x2.1x10* %3

1.96

d. BV PR HEARTE

BB AT B AT BIARLV AbR AR 2

u(V)=+/0.06022 + 0.029? + 0.0079% =0.0672 mL; HHIx}
FRUEAT E R

0.030
(V)= ——— =0.0027.
V) 24.51

(5) A TR P EE IR Jo i 7 AR AN E BE U (75)

WATRR T3 CiHeOs, ZNH K ILR BIFREARHE
Jif: C,=0.0018; He=0.00024; 0=0.00102.

1] u(75)= +/0.00182 + 0.000242 + 0.001022 =0.0021 g/mal;

0.0021x 2
150.087

=0.0079 mL .,

U (75)= =0.000028..
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(6) R BBUA 26 TS AR 2B AR R R HEAS TR 2 B U (Vo)

a BT B A M AL A o 1

DR 5 Y W5 SO TR) A AR, I ok T A2 7 A B R A
AT 2% .

b. R A AN S

HiHE JIG 196-2006 # Bl B B ai A e LR ) 24
20 CHI, XF A 2% 5 mL BIRE M 2 H+0.015 mL, #%

ﬁ%ﬁﬁﬁﬁ,ﬁ@mmigw:f%S

C. TR T A

TR e 2 R T 7 2 ) S T 9
HOPE NG HE3 C, KA RO 2.1x10°% C2, ARk

=0.0087 mL,

FHUAT S 2.00 mL, BAF/KF-y 95%, HARMEAHE RN

2.0x2.1x10*x3
1.96
G I B A AT VAT V A 2

u(V,)=+/0.0087° + 0.0006° =0.0087 mL; u,(V,)= 0'08§7

=0.0006 mL

2
=0.0044,
(7) % AT THAE NaOH A M 22 1 I ) AR ™ 2R
AN E EE u(Vy)

a WU A= Al o

A J0G 196-2006 ¢ # FH B H gk 2 MUAR ) 45
20 ‘CHf, A 2% 25 mL i E & A 22 h+0.06 mL . FHIE4
ST, PR 22 0029 mL.

b. 7 A BN A

FH T 0] I8 R Bt = 6 A 4 ol T 0 A A AS R R
(3% 3306 FE R +3°C, KRNI RSl 2.1x107% CY, FEH]
NaOH &% 3.19 mL, FEIF/KF K 95%, HAFRHEAHHE R

4
. 3.19x2.1x10 ><3:0.0010m|_O
1.96

B A E B AR RIATR VA 5E L

u(V)= +/0.029° +0.0010° =0.029 mL; uy(V)= (;01299 =

0.0092.

(8) HAEMEBIRMAHEE u(rep)

AR YR IS XT AR S P BRI T T 6 Ik
W5, 45830k 5.41, 555, 554, 556, 555, 5.59 g/L;
6 YA 5.53 giL; M AE YK EX n=6, 5=0.061, N u,(rep)
_ 0061
" /6x553

33 ERIRERHEE
BB BB AR AN E B R X AR AT G A
2 LHRFIH . R 1 0] R AT R R A I AN R
BLREGENE . WE R BRG] A
XTANHA 8 AT A, AR Uc(X)=Xxur(X)=
5 53x \/0.00452 +0.000372 +0.00023” + 0.000019

=0.0045,

. i . =553x00115
+0.00272 +0.000028% + 0.0092° + 0.0044

=0.063 g/L .

34 FBIAHWEE

B k=2, XFFIERAE, ST SR A 95%, W
PR 2 FE R U=kxu=2x0.063=0.13 g/L .
35 T HEERSE

¥ B JIF 1059.1-2012 il 5E A i 5 TE I PE 2 5 3=
&) VR GB/T 15038-2006 ¢ 474478 . 537 38 F 2 B 7
) BHLE RSB A0 R, Rl 4 4 7 v AR R
(5.53+0.13) g/L, k=2,

4 % it

R Ao o ] Y A TR U G SR AN E TR,
B3 Ak A AR R AR A B R ) R B
DRI, A4 PR R 0 AT e A I AR A i 300 2 5
PRI OL, VERRG I 5L 2 LABR 0 2 BT 45 SR 0 YR 1

*1 SBUNHE. RETHEEFBENRERNHEE
Tablel Relativeuncertainty of each component in the determination of total acid

4 g PR E A AR HEAS T 2 BE
rep ' 5.53 0.0249 0.0045
m KHP [ )57 & 0.2022 g 0.000075 g 0.00037
KHP 4l 1 0.00023 0.00023
KHP [ 8 /K o 204.2212 g/mol 0.0038 g/mol 0.000019
\Y i E KHP & NaOH AR 24.51 mL 0.0672 mL 0.0027
75 T A7 TR 11 JEE IR I o 75.044 0.0021 0.000028
A 4 5 A A T FE T NaOH 41 3.19mL 0.029 mL 0.0092
Vs, eI GRRITINE NG 2.00 mL 0.0087 mL 0.0044
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