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Determination of Volatile Organic Compounds in Cigarette Packing Material by Purge and Trap-Gas Chromatography
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Abstract: 18 volatile organic components (vocs) in 7 kinds of cigarette packing material were determined by Purge and Trap-Gas
Chromatography. The results indicated that: (D) Detection limit of this method was 0.02 to 1.42 ng/cm?, the average recovery ratios
were ranged from 91.32% to 99.37%, and the RSD values were 0.17% to 2.74%. @ No benzene was detected in all samples. ®The
m-xylene was separated successfully with p-xylene using the capillary column of DB-WAXETR. @ Carton samples contained more
VOCs and at higher concentrations, especially propyl acetate and n-Butyl acetate; while residual VOCs in packet blanks were at
lower concentrations.
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mx0.25 mm i.d.x1.4 pm d.f.) F1 DB-WAXETR (60 mx0.25 mm i.d.x0.25 pm d.f.)B41&+: (S Agilent A ) ;
Eclipse 4660 WiiiisE#s (3L O-1-Analytical A F]), WIS E#10 (Tenax/SG/Charcoal) ; SZ-93 H
W LK 7S CEHT R AEES) ) Nichipet Ex £07 nl = w4y (H AR Nichiryo 22 #]); PG503-S
HL TR CR§RE 0.0001 g, Hiik: METTLER A #)).
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(1) WIS WA (N WifE: 40 mL/min;  WRdmHAE): 11 min; f4ERF (10#) #WE: 20 °C;
LR : 190 'Cs MEBASIAl: 2 ming FAERFE 1. 210 'C R #4520 min.

(2) ik tt: MikFE: DB-WAXETR (60 mx0.25 mm i.d.x0.25 um d.f.)B40 8k, #EkE . 150 C;
WS Np, ¥ L0mL/min; 2tk 7:1; K0ll#s (FID) #3BE: 250 °C; A/<iE: 35.0 mL/min; 255
. 350.0 mL/min; JBMS (Np): 25.0 mL/min; FHEFEF: 40°C(2min)—m"_ 230°C(10min)
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7250 mLA L 23 AN R I IE T BEAUR T BE95300 mg; ERAIEA CU %195 mg: LR AP, &
PRINNE 4-FI2E-2- 10l CTRIET Be 8. WK, &8, (BB, [H). XD ZHIZR, IR, K O AT B
#29mg, I IRZEEACGES, HRNRGFRUE W, 4 C FRAF. F UGB ACEIR A AR EI 8RB R ik
54351 40.068. 0.160. 0.800. 4.000. 20.000£160.000 mg/mL IR S ARAEETR, XA [F19 BE 1R T & b v vk
TR AR LB RIGC b, R 30 1) & i U AR 5 JLIR BEEAT [R50 #T, 45 LKL, HR1IE H,
B4 TAE IR 1A 6 280K T70.9996, W] 710.00015~ 60 ma/m?ik 2 30 [ P 45 1 4 1R W T A 5 ol i 2.
I BIFIIRIER R, EEERMNT. KR GRIEEMiller® AR50 #£0.02~1.42 nglem?2 ], K WA
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1 18MVOCSHHREINIA. FIEATE. MXRE. FIRE. HITHHRAE R R RO

4 B 1 ] SERE AR bRE o HBR
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(min) (%) O 22 (%) (ng/cm?)
3.91 L0 y=0.09814x-0.2484  0.9999 99.23 1.12 0.18
4.62 LR LT y=0.1285x-0.08751  0.9998 94.65 1.89 0.03
4.82 FNEE y=0.06962x+0.4227  0.9997 95.17 2.51 1.20
5.22 P y =0.5967x-1.6185  0.9999 98.26 0.94 0.02
5.46 ZIB N y =0.2461x-0.5464  0.9999 93.35 1.36 0.18
5.96 4-W3E-2- /R y=0.4402x-1.4081  0.9999 97.19 0.17 0.11
6.58 CIES y=1.9177x-4.9781  0.9999 92.87 0.69 0.04
7.32 LRI T e y =0.6150 x-5.1834  0.9998 98.20 2.74 0.27
7.97 5w y=0.03527x-1.2071  0.9996 91.32 1.38 0.36
8.73 LH y=1.9938x-13.7498  0.9999 99.16 0.57 0.09
9.21 X I y=2.1695x-23.1103  0.9998 98.35 0.31 0.06
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9.40 Ji) = R y=2.2594x-7.2426 0.9999 97.65 0.36 0.12
9.58 BT y=0.01726x-0.2114 0.9997 94.52 1.52 1.42
9.99 A8 2R y=0.01522x-0.3077 0.9998 98.10 0.87 0.18
10.77 SRS y=2.7766x-11.5214 0.9998 98.68 1.21 0.02
12.84 KL y =3.4174x-9.6665 0.9999 97.30 0.96 0.04
13.89 2NN y=0.02678x-0.1243 0.9999 97.29 0.18 0.02
20.06 2R y =0.1935x-0.5824 0.9999 99.37 1.27 0.39
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T A B AR R I VOCS R I o
2.4 2[5 B IR L FE M AR S F VOCsHR B Hhik

KA TENE T 1RSSR R & P 18RI VOCSI bk f 2, 45 L2, k2] W: OPFTH kM
PIRATR MBI @FERCHIX . THl, 48 F KK R f 8 0.43 mg/m?, 83 Y C/T207-2006 Ff H 46 450.25
mg/m?; @FEKL HIL17RVOCs T, ZFRINES. SNEE. LBRIE T EERIER CUBRAE TR S 0 B 5 BRI B
Hor, MRS o o, AR AR SR 5 1 S AR T AR e S B (N 1750.0mg/m?) . ZRRIE T BRAE
PERLATR £ BEECR 95.33 mg/m?, AT AR R S Feds (5.0 mg/im®) W&, ZMRIE T HEXT AR & 1P IR i )
A5 ZV I RBAE T, A BRIV IR, DR, R A MO R S AT TR A . B D R O
45.19 mg/m?, # AT IR B FEFRSfS . BA CUA5.0x10™ ng/em® ] LURIS AR, 7.0x107° nglem® %} HE &5 4
WS, ERSE R GUE0.24 nglem®™™, (K, MR O RS, AF DA IOT R — B A A e T 25
A @BAERE A~ DA R HHA-RE-2- I, H& S BIR: @R R ARNTEE 5B H RS VOCShk B 1573 Ji1) 74 46.88
#150.76 mg/m?, i HABSFIEE 5 (145 BE7E6.58~22.14 mg/m?, #ZEAT AR SRR R Y, (HA T 3 4 BN
B b B ROAR AN SZ BRI, AT, SRR SARIRE B (SB SRRl ST i &)L
Ko

2. T MBHEEMHRHVOCSHEER  (mgim?)

VOCs A® B C D E F G

P i 0.31 0.45 1.76 1.05 0.46 0.52 0.89
LT LT 1.99 2.51 1.54 0.46 0.33 0.08 0.46
SRR 1.32 4,07 151 9.27 2.75 1.44 7.83
ZIRNTE 28.34 31.96 8.71 1.40 0.59 1.33 3.01
4-FAHE-2- 13 0.31 0.37 0.22 0.16 — — —
12K 0.42 0.08 0.16 0.01 0.04 0.69 0.09
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LRIET I 5.33 463 2.79 1.93 0.72 0.56 4.96
S ] 4.88 2.84 — 0.67 0.88 0.82 —
VA S 0.26 0.03 0.04 0.12 0.10 0.11 0.11

X I 0.04 0.03 — 0.09 0.07 0.080 —

) — F 2 0.03 0.02 0.04 0.01 0.03 0.041 0.08
F T 2.29 1.61 1.46 1.47 0.25 0.42 0.61

A R 0.15 0.07 0.39 0.12 0.05 0.11 0.24
SR 0.21 0.02 0.18 0.09 0.07 0.070 0.08
A 0.02 0.01 0.03 0.06 0.05 0.050 0.05
O 0.96 2.02 1.05 5.19 0.18 0.13 0.57
2 0.02 0.04 0.02 0.04 0.01 0.05 0.08
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