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Uncertainty Evaluation of Formaldehyde Content in Epoxy Phenolic Resin Coating on Internal Wall of Food Can

LIU Zai-mei, CAO Guo-zhou*, SHI Hong-lan, ZHU Xiao-yan, YUAN Wei-wei

(Ningbo Entry-Exit Inspection and Quarantine Bureau, Ningbo

315012, China)

Abstrct : The acetylacetone spectrophotometric method was applied to determine formaldehyde content in epoxy phenolic

resin coating on the internal wall of food can. A procedure was established to evaluate the uncertainty of the determination of

formaldehyde content by this method, and a mathematical model was set up based on the Chinese national standard GB/T 5009.69

—2003. The primary factors influencing formaldehyde content were confirmed, and the main origins of the uncertainty were

proposed. The various factors of relative standard uncertainty were calculated and synthesized, and the expanded uncertainty

was obtained. When the formaldehyde content was 0.0739 mg/L, the relative standard uncertainty was 0.0275, and the expanded

uncertainty was 0.0041 mg/L (k = 2).
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Table 2 Relative standard uncertainty for volumetric flask and

pipettes
PR JE
- FARBRAEANH
(A B 3T,
IR v+ friins HITRE( )

BFKTh95%)

Vi X 5 X 2.1 X 10* U(Viwo) ~ 0.0026
Vi X 5 X 2.1 X 10% U(V)  0.0028
Vi X 5X 21X 10%U(Vs) 0.0053

100mI AR 0.10mI3  0.004Vil/3
10ml BRI 0.020 MK 0.004Vh3
Iml BRI 0.008mIM3  0.004Vi3
sml MR 0.025mIW3  0.004Vsk3 Vs X 5X 21X 104U(V4s)  0.0038
Sml AR 0.015mIM3  0.004Vsh3 Vs X 5X 21X 104UV 00031

e w RIS A Ur(V):,\/ BRSOV 22 2 LR 2 2 TR 222,

100mg/L B IS RRAETA R AR AREANT 22 P2 Un(C s 100)
=NV 100)+UE(V10)+Z(C) =~/0.00262+0.00282+0.0152=0.0155
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Table 3 Determination results of standard solutions of formalde-
hyde series

i3

5 1 2 3 4 5 6 7 8

qj(fgﬁ)&: THWW 020 040 0.60 0.80 1.00 150 2.00

1 0.0070 0.0267 0.0535 0.0831 0.1076 0.1350 0.2014 0.2675
WOGRE 2 0.0069 0.0268 0.0533 0.0832 0.1077 0.1351 0.2012 0.2673
3 0.0071 0.0269 0.0534 0.0830 0.1078 0.1349 0.2013 0.2674

‘F¥#9{E  0.0070 0.0268 0.0534 0.0831 0.1077 0.1350 0.2013 0.2674

R BERELIB[AENEHBEARNTREISNNESR
Table 1 Determination results of formaldehyde content in epoxy phenolic resin coating on internal wall of food can

s 1 2 3 4

R C(mg/L) 0.2888 0.2948 0.2932 0.2862 0.2979
W FE X(mg/L) 0.0722 0.0737 0.0733 0.0716 0.0745

6 7 8 9 10 I
0.2957 0.2889 0.3022 0.3091 0.2974 0.2954
0.0739 0.0722 0.0756 0.0773 0.0744 0.0739




228 2009, Vol. 30, No. 12

86iltl=

XDl

I b v RSN L &5 LR 3, &AM
ZPERHE 27 1%: A=0.13348C+0.00101, C Jy PEEMk
FE, ARG MG/ IR A A Bl 2k R R
b=0.13348, HhZk L a=0.00101, MMM X R
r=0.99985, WIkxEfwm 2 S K-

n m
. sz ¥ [As —(a+hC)J?
— = =

nm-—2

n —
= 00014, Sx =i~ Cf =3.169
J:

FRIIRE S0 10 VKRR E 1 T35 C o 0.2954mg/L,
VU Y 2 2 P (00 00 5 1 AN R BN «

1 1 (G 0001 [T 1 _(0.295408125)
0.13348X0.2054)/ 10 24 3.169

(Cm) °
Ur(Cp) == +—+
Cby P n S

= 0.0169

e b o MZRIR P OGRFIRE SO G A
AEUERRUEVA W S IR ER | TR JEE (R R AN [ AR JEE AN [
UBHIWOG R : Tn Co =0.20ma/ L FF S VA 3 11 55 3 YR A
J6EEA A26=0.0071); Cj AFRSHEIRER IR EE ;s n il
TR R B O UK my kg B o o R Y80 98 R 58 1) 0
WH: Co 9 A RE B W e FE P38 s C oy RIS
AR HE W) T 2
2213 SOOI AN E T

R 2 E 40, 3 66 BE T3 T L iR ) k15 25 AN A
SEJE J9 u(T)=0.10%( 51 53 41), IR FE A = Ig(1/T)B),
[lg(1/T)]’ =— 1/(TIn10) = — 0.4343 X 1/T=— 0.4343 X 10*,
A=Ig(LIT), WP KAHIE B A L5, e 24 50
W B 3 FH S 36 ok R v e KA, LR 3, IR 1)
FRUEAN 2 u(A) N

[g(1/T)]’ ~0.4343X 104X u(T)
= u =
V3 J3
~ 0.4343 X 10°%7 X 0,001
= ——0.0005

3

VIR ' JBE PRI AR AN 5 B ur(A) hy s

u(A)=u(A)/A=— 0.0005/0.2674=— 0.0019

53 6 PR V2 s R S o 5 1) A S A v AN A 2 S
ur(C) 16 Bl :
Ur(C) =~UA(C 54:)+B(Crr) +F(A) =1/0.0176%+0.0169%+0.0019

=0.0245
222 BRBEARFN A

ARSI P IR 851K, F 100ml & fa vk
WAL H 100mI 2235 TR I BB A, SR B0t B 1
95 CHIKIEAN, FIHE 95°C, A 4 Bl 7 B 56
FE&L, DR 30min. AR5 B AF Rl R VB v F2 A\ 100mll
2 R

2221 A E K

ARSI 100ml S5, AR AVFRE N+ Iml, &
A FE RIS 21 o0 A s SRR EANH 2 B ok 1miIdf3 =
0.577ml.
2222 ARG AN E

B e e 22 0 £ 3°C (B AH /KT 95%) , X KAk
FUIK R0 2.1 X 10%°C, MARFIAR LR IX 8] J9 100 X
3X 2.1 X 10*=0.063ml, bxHfEf2 4 0.063/1.96=0.032ml.
2223 BHGIEMAHEE

T AR A R 20 S KA 2R %2 O 0.005V 100/ 3=
0.289mI(¥)%1 53 4ii) -

2224 PRBUASHIE S
L = IANG AL B G s 13 B AR B AEA B
EU(V):

u.=+0.5772+0.0322+0.02892 = 0.646ml

PRFR IR A X b HE AN 22 S ue(V):

u(V)= u(V)/V = 0.646 - 100 = 0.0065
223 RTIURE R T AR B AN 0 B

A SZI K TRE B R S)  5em X Sem BRI EIA 4
P, %S =200cm?, M@ KREIILRA.
2231 KJURHEGE AN E T

AR KK K R K FE o 30em,  de /NI N
0.1cm, RV 22k & 0.05cm, BEHAHE 5 IR M4
A1, SOLARHEAN 2 2 4 0.05cmi3 = 0.0289cm. K
JROREHE 5 S () 320 K AR AN 52 JE ue(ae) A -

0.0289

u(aw)= = 0.0058

2232  WEFEEMESRAHEE
SERE I K (@) B E 10 7k, M55 K 5.00.
5.01. 5.00. 4.99. 5.01. 4.96. 5.02. 5.00. 4.99.

5.02cm.
BRI LK E:

A ) AR A AR A AN 2

10

E:i (a—2a)?
ur(reps) = > = n—1 =0.0011
an a/m '
2233  RIMRAHIEHE G

K 2.2.3.1, 2.2.3.2 YW I SUA O i TR
HXT AN FE L ue(S) M-



XarHrke: il

86iltl<

2009, Vol. 30, No. 12 229

u(S)=v/2tF(ar:) +21A(rep-)=/2(0.0058)?+2(0.0011)?=0.0083
224  WMEELMHESIAAHTE

FIHFIPRMELS R, HEAZFENEEENT
FR AR S b T AN B o o 5 DL 38 R 2 3SR 15 bR U i 22
(n=10)24:

10
2 (xi—X)?
S= [—=———=0.0017
n-1

VL RIBRAEAH E L Urep(X) N -

(X) > oo 0.0005
Ure =—= =u.
T o

VA X AR VEE AN A2 FE ur(repx):

Us(X)  0.0005
B -

SO XA IR VIR FE S D U A A B R
P KRR 2ml 23 T 45 A8, mg/L;
S ¥ W VR PP P 1) SR IR SR W R OBV AR 25 X iR
TR P T R P, B LR L
225 A RN BRUEAN T

H1 2.2.1~2.2.4 %7 B3 dl nT 4536 BRSO R EAS

=0.0068

SEPE N
Urer=AUA(C) (V) +UX(S) +UArepx)
=4/0.02452+0.0065%+0.0083%+0.00682=0.0275
2.3 YRRAHE LT
RN 95% B, FRKT k=2, WA
52 B U=2 X 0.0739 X 0.0275 = 0.0041mg/L, HE
R 5E 45 5T % s o X=0.0739 + 0.0041mg/L, k=2.

S VEAL, A S P B AN ) T
I 0 e BRI R, X 3L B A v AR
i C AT AR 2 i el AR 5, IR A
PRIV 56 it T B A AN 52 P2 B0, i oo o A 00
ORIl /N I 7 1) TR o

Sk

[1]1 Wi, skde%, BHIF]. GB 4805 — 1994 £r i fil Sk Py BE R 4 By s
BRI AERRVELS]). Abgt: b E b A, 2006,

21 BTt R EE TR TT, g s T HITRT, i
7 DA B 5. GBIT 5009.69 — 2003 £r il i Sk P BEFR 4 Wy B v k)
BAERRAERI ST T VALS]. Abs: v bR AR

[81 AR, sk, WA, 2 1IG 196 — 2006 5 ] B & 28[S). b
50 T AR AL

[4  EBOK, M EE MY 3 R Jb st AR EE HRAL, 1995: 358.



