30 6 Vol. 30 No. 6

2009 11 Journal of Chinese Mass Spectrometry Society Nov. 2009
’ ’ ’ ’ ’
( s 450001)
- / ’ ’
, . , 100 %
. 0.010 mg*m * 0.001 mg* m *(k=2),
:0 657.63 :A :1004-2997(2009)06-0359-05

Evaluation of Uncertainty of Volatile Benzene
in Cigarette Packing Material by HS-GC/MS

L1 Zhong-hao, TANG Gang-ling, CHEN Zai-gen, HOU Hong-wei,
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Abstract: An analytical method to determine volatile benzene in cigarette packing was pres-
ented by headspace gas chromatography mass spectrometry (HS-GC/MS), and the method
for the uncertainty measurement was evaluated. The mathematical model of measurement
was set up. The different parts of uncertainty were analyzed. The combined standard uncer-
tainty was calculated, and the evaluation of the uncertainty of this analytical method was
observed. The results indicate that the uncertainty of the repeatability is the largest factor
contributed to the combined uncertainty. The next is caused by the benzene content calcula-
tion using the standard curves, and the uncertainty of preparing the standard solution is
low. In addition, the recovery values of this method with 100% is not significant by statis-
tic analysis. When the content of benzene residue is 0. 010 mg * m ?, the expanded uncer-
tainty is 0. 001 mg * m *(k=2).

Key words: HS-GC/MS; benzene; cigarette packing; uncertainty

:2009-04-23; :2009-06-16
* ”(502008CZ0360)
(1982~), ( ) s s N . E-mail;lzhbird@ yahoo. com. cn



360

30

(VOCs) ,
0212008 5 27
2008
)
0.01 mg+ m 2%, s
4
[5-9] 3
- /
1
1.1 .
( )
H ( )

PerkinElmer Clarus 600 GC
PerkinElmer Clarus 600 MS
PerkinElmer Turbomatrix HS-40

: PE ;s AE163
0.0001 g,
1.2

, 20 mL

1 mL .

121 szq ’

, 1 mL

1.2.1
C; :45 min;

:120 (/;

:0. 2 min;

{YC 263-

N

1993
M,

121 cm?®,

’

: 80
.1 min;
:100 (/;

0. 5 min;

:1. 97X 10° Pa;

2.41X10° Pa ,

1.2.2 : SupelcoVO-
COL (60 mX0.32 mmXx1.8
pm) ; : 150 C; 10 = 1;
He; :2.5mL » min*; .40 C
2 min, 4 C + min™! 180 C,

15 min,
1.2.3 :250 C;

:200 C; :2. 9 min;
(SIM) o s

, m/z 78,

2.1

. A X M,

Cl:m (L

:C ,mg *
m 2 A; s M,

» Mg
A, ;S
.m’; R
2.2
) 1,
1
Fig. 1 The cause and effect figure of
determination of uncertainty

) ,
(REP),
R ,



361

2
Fig.2 The simplification of the cause and

effect figure of determination of uncertainty
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u = 0. 025 9 X 0. 005 X 1 000 /3
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@ 50 mL I 250
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Table 1 Results for preparation of calibration solution
I / /
(g« L1 mL mL /(g+ L™
20.72 0.2 100 0.041 4
20.72 0.4 100 0.082 8
20.72 0.8 100 0.165 8
20.72 1.6 100 0.3315
20.72 3.2 100 0.663 0
1.2.5 mL , 100 mL o
JA 1,25 mL
+ 0. 007 mL, £0. 010 mL
+0.015 mL;A 100 mL
JLO. 10 mLo 1)

w 1o =0.007//3=0.004 0 mL; u ,,. =
0.010/4/3=0.005 7 mL; u 5, =0.015//3 =
0.008 6 mLju 190m =0. 10/4/3=0. 057 7 mL.
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Table 2 Uncertainty of a series of calibration solution -
DA, —bC, T
S(A)=,|———5——=87.183 2;
/(g+ LD n—2
0. ()04 O 0.057 7 :b ;p
11 4 .00 0
0.041 4 \/( Too )~ 0-0200 s 4 5n
15 ; C ; C,
0.004 0 0.057 7, ;
0.082 8 : 2y (% 2=
\/( o1 g =0.010 0 .S..
0.165 8 \/(O'OO4O)Z+(0'057 Ty =0.005 0 S..=2(Cy—C)H*=0.005 3
0.8 100 j—1
b
- 0.005 7 0.057 7., B
0.3315 \/( g it (g7 =0.003 6 0.010 mg » m 2,
us 0.000 3 __
0.663 0 N/(o.;).o; 62 (O ?gé Tye=0.002 7 ol = (5 0.010 =0.029 4,
2.3.3 ( A
. )
. 0.041 4X10 % g »
L*l V()C
Uyt =0.020 0, A ’
Uiref Uref ’ Ms GC/MS ’
b
B B 4.
UMsref — (ulrcf) +(u2rcf) :O. 020 30
2.3.2
( 4 (n=4)
ref Table 4 The recovery and reputability of
B ) benzene residue in cigarette packing material(n=4)
B
,’/ //
1) 3 5 5 ’/% ,/%
(mg+*m 2) (mge+m ?)
b b 30
0.003 0.003 100. 00 116. 67
’
0.003 100. 00
A=166 956 X C+13. 935
0. 004 133.33
3 0.014 0.012 85.71 96. 43
Table 3 Results for determination of series of 0.014 100. 00
calibration solution 0.014 100. 00
/(mg+m™*) 0.014 100. 00
0.003 0. 007 0.014 0.027 0.055 0.055 0.051 92.73 100. 00
2 225 45 ¢
Al 602 1112 2225 4 502 9 226 0. 055 100. 00
A 618 1198 2 267 4 646 9 164
Ay 605 1158 2198 4566 9214 0056 1o1. 82
0. 058 105. 45
4 3 104. 37
b
0.011,0.009,0. 011, $ 10. 80
0.010 mg * m 2, C 0.010mge+m?,
1 3
S(A) (C—C)? 4. ’ S
us + —0—57 (2)
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Table 5 One way ANOVA :(0.010£0.001)mg * m *, K=
F 2, P=95Y%,
933. 48 2 1466.74 3.1
1350. 12 9 150. 01 3
2 283. 61 11 - /

0.05,Fy0(2,9) =4. 26>

, 0. 001
F:3. 11 93 ’ N
3 mgem °, K=2;
2) 3 ’ UREPref H
100% U ref )
UMref o
4, t
_ , 100%
:|R 100|:|104.37 1OO|:O,7OO ,
SDr /3 10. 80/4/3
Lo.o75 (2)=4.303>1t=0.700,3 ° > ’
100% . ’
, 2.1 1/R
REP
2.3.4 (REP)
( A ) 1]
( ) 4 ' ’ ’
LJl. .
( ) 2008,25(5) :801-803.
o 4 [2] .
0.011.0.009.0.011,0. 010 mg » m™*, [D]. . ,2007.
[3] . YC 263—2008
a — [s].
s [t
Hrep ﬁ o n(n—1) Vi [4] Guide to the expression of uncertainly in measure-
- ment, corrected and reprinted [ S ]. ISO,
:uRP?I’re{:?:O- 049 0, Geneva, 1995.
2.4 5]
[M].
' ,2002.
[6] .
UCirel — Cuniret ) T (e o) ” + Cutgpprer ) = [D]. : ,2004 :4-8.
0.020 37 +0. 029 410. 049 07 =0. 060 6. [7] ’ ’ o
O Olo mg . m*Z [J]- 92005916(4):
1 =C X e =0. 010 X0. 060 6=0.000 6 _ 283287,
mg * m72 . . )
2.5 0. ,2007,33(5) :88-90.
95%, K=2, (97 , TVOC
1 =0.000 6X2=0.001 mg+*m *, (1. . 2008, 17 (3)
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