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1.1 FHEWEE

111 FaEs#A i TIE R S A RS AT
HEES %2555 8N E 45 115 & JSE, H It
AT T HARM RS A R . IR~ R
ARG Rk AR Z KSR Ky 81. 2 kPa, ifif
Wt TAE 2 S B RE S 25 °C, MR 4 BRAR AR
AR PV = nRT FNEC i 4143 7 AR LT B % FEAA,
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(A V, Fom) B8R TAEZE AT W5 . %
U R/NWS]

a, :Pl‘lo;}:POa (1)
b e, MU TAEE S0 R RIS, 0Nl
mg/em’ ,a, A 43 TE bR HEAR R % p, A
101. 3 kPa, T, R T 2218 B 273 K,p, HE
BARKZ KRR, T, A TAES 4F PR 298 K.
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m = a,V,

: (2)

APV, NS R, m NIERER V, B A BR
BCZH A i BT .V, AR B AN R A —
PR AR

1.2 &8 FES 1 ~5 Bl R R

1.3 (UBEWRAES LHEMNTT CRSEITIRAE
BN 50 mL A1 100 mL B3 55 2%, 95 [ agilent 2y
A] 1 mL 1250 WL S8 EFEET. RIEFEFR IR
A S L Tedlar BERAEAE (L BUIFSCH) . L H agi-
lent 23 F] GC6890ON < AH (A3, PA L B & S A
#3715 [E borgwaldt technic M AK#HL( RM20/CS).

e LA S B R bR (2B 99.99% )
<3 IAN S X LI /AEIR
1.4 @iEF5aEEHE HP - ALO, B4EH
(30 m x40.0 pm x @0. 53 mm) , i 33 K 1Y L5,
W A 25 Ry O Fah b pe, R o
0.2 mL, #EHE 124 150 °C, AR W45 R B 50 °C, £/
72 min J5LL 5 °C/min 3R THEE 140 C 34
25 min. FE1THTE] 45 min.

/X He (4l 4 99.999% ) , i & 3 mL/min,
JF2 0.5 nm 4 10 T4 H, (SR 99.999% ) ,
Uit 30 mL/min; 25 (5 ) i 450 mL/min
SINERLINFR IR B R 250 °C .

1.5 #HmHRE ASCRHEZRFRE(GB 5606.
5—1996) HEAT & ML, A4 42 45 M = i A
SR RLST , T8 B U AR A A, T MR A
S PPEARAE BRI S8 T 7 AR U B

1.6 FRAEMZEMNSBIME AL LIS E
SOESEHES A BOR B, 1 mL 5§
250 pL %% A OGS 2 0 bR SR A ST 4
W BIRTSE R BE RN 20 1 6 AR ER R, T &
J AR, AR M it 4 B e B L B #AES1, AT 5
e AR A B8 i TR A U, SR 5 Pl — 3B iR
HAMHES Bk AR R B ZIE, R 5E R &

B 6 bR .

25 LA, IgERE R 0. 2 mL IR & A
TR L2 4 T DA A e 0 TRT AR R PR AR, 22 7]
PR, A3 BIZ R T R UL 1.

g Rt

2.1 FHEMKRMR SR, o S
v T 20 Jo i TR 2 A AT S HE A A 15 IR0, B
FIr AR m 2214 3 AR At R, T AHEAE L
o B B, AR SCLAAH D K DU R 2% 7, WT 35045 21 F e
(ARSI BE 6. 37 x 107° mg/mL, Z s ) 6 1 B g
1.43 x10 > mg/mL, Z, B a6 I R 4 3. 18 x 10 °°
mg/mL.

2

®1 BASBITIEHZ

Tab. 1 Calibration curves of components

H4r Il I Jy FHIEREL
H o y=1.0x10"x +213.43 *=0.999 3
LI y=2.0x10"x - 14. 542 r =0.999 8
LB y=2.0x10"x +4.421 1 r =0.999 4

2.2 REMXR

2.2.1 WHELETE  PEBCHIE R E, M
W2 BHL 1% [] — b K [] — i R B 0 S, T A TR
(22 +2) °C FIAH X IR BE (60 +5) % ) e I 16 15 46
O 48 h. ZEARMERMIK S5 S H 5 L Y Tedlar
SASHHAR I RE . LA 5 IR, Bl AT
HERE S I SRR 2.

2.2.2 MBBEMEL 554 1 mL,250 L
1250 WL K 4HHC 0. 5 mL B 452,100 wL 245 F
10 wL ZBRE A B AR 100 mL BE 5 13
SPEsh % LR R AR &R 1Y) R
HERE S U, B T AR S AR ALtk T R, 45 R W
%3,

®2 HRBEENREMIE(BM.mg/X)
Tab. 2 Test for stability of sample collecting( unit; mg/ cig)

A B K VREIR S, AR
1w H2® IR AR BSK HyfE % T2/ %
HH oz 1.31 1.40 1.38 1.31 1.36 1.35 4.09 3.02
YR 0.15 0.15 0.16 0.15 0.15 0.15 0.45 2.94
Vs 0.023 0.024 0.022 0.024 0.023 0.023 0.084 3.61
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2.3 AEWNEREMEZEE 25 1 mL,250
pL F1250 pL S84 HL 0.2 mL F A2, 100 pl 28
S pL LB AN M B U 100 mIL 34 5
SR e ERTA R RIAR TR A AR FR 5. 4
IS IN 3 AN v BE i bRt 2832 2 00 5 it i A o
RAAET, 2 HERE I H IR A HERE 5 WK,
B B EEACA L TR, SRR 4. T
SR ARG, DS ZE A X AL

Tk WORG 85 BE J2 43 A 1 mL, 250 pL. i1 250
pL S B 4HH0. 8 mL FH4E 50 wl Z 451 15 L 2,
U AR B 100 mL BERSES R,
P AR B AR TR A AR ), R RS
W, B A B AR A LM 1 45 R L3R 5.

2.4 HERHNE 1.4 ERE e R
L LI 1, L AR bR 3R s T AR, B AR AR e fR
B IE], AR v 5 15t AR AL AR 22 B i T A i
YA B, A SC R P BE, 20, Sttty e . K
(5B 1143 3K 3.913,5. 387 ,12. 451 min.

W AR R T 1t AR R B L 2P ok AR 1~
5 e 5 Fof i R 5 MR E BR S R A5 1 T, Y
5L Tedlar SASHE AT AL I 5 . A3 A RE P17 2
BES R, WO T FT S(EAZRE O B, e A 5K
(1) A(2) , il kg m AR BE T H 5, IR 1546
A St JR A SAH TP 8 B B, 20 RN 2 i s 2800
ZER K 6.

R3 UHEREMEE (AL mg)

Tab. 3 Test for stability of instrument (unit;mg)

MUK

PR 2E/ AR BRI

Moy
B B2 F3K

4R

5K 1 % T2/ %

A e 7.43x107* 7.42x107* 7.40x107* 7.39x10™* 7.41 x10™* 7.41 x10"* 1.58 x10~* 0.21

Y 1.56 x107* 1.56 x10™* 1.56 x10™* 1.58 x10™* 1.56x107* 1.56x10"* 8.94 x10°’ 0.57

R 2.06x107° 2.01 x10™° 2.03x10™° 2.03x10™° 2.08x107° 2.04x107° 2.77x10°° 1.36

x4 FEHEKZESLE(n=5)
Tab. 4 Test for the recovery of the method(n =5)

4 Nl =R/ e/ EE & it/ e
(mg - mL™") %o (mg + mL™") %o (mg - mL™") %
e 3.76 x10~° 102.12 1.88x10°° 105.30 0.94 x10°° 99. 68
0 7.8x107* 104.6 3.9x107* 101.3 1.95x10°* 98.70
R 1.03x107* 92.31 0.52x107* 90. 18 0.26x107* 85.69
x5 HEMBEE(n=5)
Tab. 5 Precision of the method(n =5)
M4y W T RO {E ¥/ mg b 25/ % AEXT 5 e b 22/ %o
P g 12162.35 1.20x107° 7.07x107* 0.59
i 1376.3 6.96 x10° 1.48 x107* 2.14
R 591.7 2.94%x107° 3.53x107° 1.20
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Fig. 1 Chromatogram of sample

x6 HmMMNELER(n=5,8/i:mg/%)
Tab. 6 Analytical results of samples(n =5 ,unit: mg/cig)

HFR (= Rl 2 wn 3 Kb 4 Kl 5
ELANE 05 8.01 8.56 21 9.53 8.93
H g5 1.42 1.01 1.21 0.93 1.36
0% 0.16 0.12 0.14 0.12 0.15
2 0.024 0.016 0.019 0.016 0.02
88-150.
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The determination of methane ethylene and acetylene

in gas phase of mainstream smoke by GC

YUAN Ru-hong'?, ZHANG Cheng-ming', CHEN Zhang-yu’, MOU Ding-rong” ,
YANG Wei-hua'?, SONG Yi'?, ZHANG Cheng-cong’
(1. Yunnan Research Institute of Tobacco Science , Kunming 650106, China;
2. School of Chemical Science and Technology, Yunnan University , Kunming 650091 , China;
3. Science and Technology Developing Sector of Yunnan Zhongyan Company ,Kunming 650106, China;
4. Yunnan Hongta Tobacco Co. Lid. , Yuxi 653100, China)

Abstract: The methane, ethylene and acetylene in gas phase in mainstream smoke were determinated by
GC. They were analyzed quantitatively by external standard. The parameters of sampling and the stability of in-
strument were studied. The method was simple ,fast and accurate with good linear relation ( methane r =0.999 3,
ethylene r =0.999 8 ,acetylene r =0.999 4 ). And the recovery was more than 85% ,RSD was less than 3% , The
proposed method has been applied to analyse samples, giving reliable and satisfactory results.

Key words: gas chromatography ; mainstream smoke ; gas phase ; methane ; ethylene ; acetylene
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Abstract ; With two — phase reactive system of CH;NO,/n — hexane, the hydroquinone of plastoquinone —9
was prepared at 43—45 °C by BF; + Et, 0 catalyzed Friedel — Crafts alkylation reaction of 2,3 — dimethyl — 1,4 —
hydroquinone, which was synthesized from 2,3 — dimethylaniline via oxidation, reduction,and pure solanesol iso-
lated from extractum tobacco. Then through a green oxidation of hydroquinone with air and a catalytic amount of
FeCl; - 6H,0, plastoquinone —9 was synthesized in good yield and high selectivity.

Key words:2,3 — Dimethylaniline ; solanesol ; plastoquinone -9 ; Friedel — Crafts reaction



