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Determination of Residual Solvents in Cigarette Materials
by Headspace Gas Chromatography-Mass Spectrometry

ZHU Bin, XU Xin-rong, XIANG Hong, YIN Shi-heng, KUANG Tong-chun
(Analytical and Testing Center , South China University of Technology, Guangzhou 510640, China)

Abstract: Total of 16 volatile organic residual solvent compounds in the cigarette paper and
the wrapping paper listed in standard YC263-2008 were analyzed by headspace gas chroma-
tography-mass spectrometry (HS-GC/MS). The linear range, recovery rate, precision and
detection limit of the 16 residual solvents were tested. The method proved to be successful
by the testing results of the adhesive and wrapping paper samples, which can avoid the dis-
turbance problem brought by HS-GC. The results show that HS-GC/MS tests the residual
solvents effectively, and the veracity of HS-GC/MS is better than HS-GC.
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B , 45 min, 100 pl,
1.2.3 Agilent 19091R-316, VOC
, o (60 mX0.32 mmxX1.80 pm);
; 150 C; 1.0 L
, - , min~'; 10 = 1; 40
, C, 3min, 2 C e+ min' 80 C,
o 8 C + min' 180 C,
1.2. 4 CED,
1 70 eV, 230 C, 170
1.1 C, 180 C,TIC s
3000 /4000 , m/z 30~150, NIST
. . . ( ) : Merk
N N N N
. . ( =99.5%): 2.1 .
H . N 16 s
N N NS -2- 0. 000 1,0.001,0.005,0.01,0. 05,
>99.5%): ; 0.1,1.0 g+ L1, 0.1 mL, 1 mL
( Do , ) 1,
1.2 , N
1.2.1 0.1 mL 20 N s
mL , ; 20 o
cm X5 cm , 0.0l g+ L' , 1
, s 1 mL , mL ) 6
. .16 5%,
1.2.2 80 C, o
1 16 N
Table 1 The standard line, testing limits and recovery rate of 16 residual solvents
/(gL Y(263-2008
(n=3) r sy B /Cmg+m?)
y=0.061 12—0.026 8§ 0.002~10 0.9997  0.0005 0.002 95.5 3.2 50.0
(m/z 45) y=0.030 7x—0.007 9  0.001~10 0.999 4 0.0005 0.001 93.2 4.5 5.0
(m/z 43) y=0.014 2¢—0.010 3  0.001~10 0.999 4 0.0005 0.001 90. 3 3.2 1.0
y=0.011 3x—0.006 8 0.001~10 0.999 7 0.0005 0.001 92.4 3.6 0.5
y=0.004 9x—0.0050 0.001~10 0.999 5 0.0005 0.001 97.8 3.8 10.0
(m/z 43) y=0.005 4x—0.003 4 0.001~10 0.999 8 0.0005 0.001 90. 3 4, 2 5.0
(m/z 56) y=0.223 1x—0.010 6 0.005~100 0.999 6 0.0005 0.005 97.7 4.4 2.5
(m/= 78) y=0.004 92—0.007 0 0.001~10  0.9996  0.000 1 0.001  98.2 4.2 0.01
y=0.012 22¢+0.010 0 0.01~10 0.999 9 0.001 0.01 89.3 4.3 60.0
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JCgeL7H YC263-2008
_— RSD/ %
(n=3) r /% /(Cmge+m~?2)

o
1

y=0.003 8x—0.002 6 0.001~10 0.998 2 0.0002 0.001 98. 6 4. 50.0

4 -2- y=0.004 22—0.001 0 0.001~10 1 0.0002 0.001 101.5 4.6 1.0
y=0.001 92—0.002 5 0.001~10 0.999 9 0.000 1 0.001 99.7 3.2 0.5
y=0.003 4x—0.002 2 0.001~10 0.999 9 0.000 5 0.001 96.1 4.5 5.0
y=0.000 92—0.001 4 0.000 1~1 1 0.000 1 0.001 99.9 1.5 0.25
y=0.003 7x—0.005 5 0.001~1 1 0.000 3 0.001 98.3 1.4 0.25
y=0.039 0x—0.013 1 0.01~10 0.994 1 0.002 0.01 87.2 4.3 1.0
20 mL ; . s ;
mgem 2, . 6g+m?
2.2 16 2 16
Table 2 The retain time and characteristic
16 ions of 16 residual solvents
b
GC/MS 1 /min /(m/2)
” ’
2. 1 6.15 31,45
2 7.34 45
b o
3 7.37 43,58
4 12. 20 29,43,57,72
4L
15, 29, 43, 61, 70,
5 13. 20
Z 3} 73.88
‘B
=}
L 6 16.52 43,61,87
£ 2r
? 7 16. 58 31,41.,56,73
<
I A ' . 8 16. 70 78
0 . I l l J 9 17. 20 59,75
5 10 15 20 25 30 10 20.70 13
¢,/ min
11 4- -2- 23.10 43,58,85
1 16 GC/MS 12 25.10 91,92
Fig.1 TIC of 16 solvents
13 27.40 43,61,73
27,39, 51, 65, 77,
2.3 14 29. 60
91,106
16
. 1 39, 51, 65, 77, 91,
’ 0.0l g+ L ’ 15 30. 00,30. 80
103,106
6 , . 16
0
’ 87'ZA’ 16 31. 30 27,42,55,69,98
98% . 1,
b
b b 20 4 ~ ~ ~ ~
1 s
b N



119

2 _
m/z 45, m/z 43, s
m/z 43, m/z 56, m/z 2 3, ,
78; 7.34 min, 7.37 s ,
min, 16.52 min, 16. 58 min, R m/z 106,
16. 80 min, . s 3 N
2.5 . s
m/z 91,103, o
8.
4l
=3l = O
g g
Z 2 Y
"'é 1 - )JJ) L’ ‘QE 2-
0 l'* 'll 0 PN Il
5 10 15 20 25 30 510 15 20 25 30
¢,/ min ¢,/ min
2 GC/MS 3 GC/MS
Fig.2 TIC of cigarette wrapping paper Fig.3 TIC of cigarette adhesive
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