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Abstract

The pyrolytic behavior of vanillin, a flavorant for manufactured cigarettes, was examined to find

its contribution to the smoke composition.

Vanillin was pyrolyzed at various temperatures (500-900°C) in a stream of nitrogen.
Pyrolytic products at 800°C were identified with GC/MS.
As increasing temperature, pyrolytic products did not appear with qualitative differences.

- Component analysis of the resulting products showed that 24 compounds were identified. and

phenolic compounds were major products,

The pyrolytic pathway of vanillin was also discussed.
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Fig. 1. GC chromatogram of pyrolyzates at
500°C.
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Fig. 2. GC och.romatogram of pyrdyzates at Fig. 4. GC chromatogram of pyrolyzates at
- 600°C. 800°C.
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Fig. 3. GC chromatogram of pyrolyzates at Fig. 5. GC chromatogram of pyrolyzates at
700°C. 900°C.
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Fig. 6. Chromatograms for the pyrolyzates of Vanillin at 800°C.

Table 1. Identified pyrolyzates of vanillin.

Retention Prominent ions
Peak No. Pyrolyzate Formula time (min) {m/e)
1 Unknown 6.92
CHj
2 Toluene @ 8.41 92(M), 91
(8]
3 2-Cyclopenten-1-one @ 9.30 82(M), 54, 53
' 0O
4 2.5-Dimethylfuran cm(_}-cn3 9.46 96(M), 82, 53, 43
_ C.Hs
5 Ethyl benzene @ 10.46 106(M), 91
CHs
6 Xylene 10.67 106(M), 102, 91
CH;



Retention Prominent ions
Peak No. Pyrolyzate Formula time (min) (m/e)
CHCH,
7 Styrene @ 11.15 104(M), 78, 51
. OCH;
8 Anisol @ 11.70 108(M), 78, 65
9 Unknown 12.17
CHO
10 Benzaldehyde @ 12.78 106(M), 77, 51
OH
11 Phenol @ 13.27 94(M), 66, 65, 55
12 P-Cresol QOH 14.28 108(M), 90, 79, 54,
HsC 53
- CHO
13 Salicylaldehyde @ OH 15.47 122(M), 104, 93, 75,
65
OH
14 O-Cresol @'CHs 15.76 108(M), 90, 79, 77
CHO
15 Tolualdehyde @cna 15.95 120(M), 91, 90, 65
OH
16 m-Cresol H3C© 16.35 108(M), 91, 79, 77
17 Guaiacol Oggﬂa 17.04 124(M), 109, 81
18 Unknown 17.65
19 Unknown 17.91
20 Unknown 18.06
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Retention Prominent ions
Peak No. Pyrolyzate Formula time (min) (mfe)
OCH,
21 Methoxymethylbenzene HaC 18.55 122(M), 107, 91, 79,
’ 77
OH
22 Xylenol HaC @'Cﬂa 18.96 122(M), 107, 91, 77
23 Unknown 19.60
. OH
24 Benzenediol Q on 20.12 110(M), 92, 81, 63,
53
25 Naphthalene @ 20.46 128(M), 102, 64, 63
26 Piperonal @0) 24.59 150(M), 121, 107,
0 65, 39
CHO
27 3-Hydroxybenzaldehyde 25.79 122(M), 93, 65
OH
H3CO 7™
28 Vanillin BHOQCHO 27,22 152(M), 123, 109,
81, 65,52
29 Unknown 28.05
30 Unknown 30.57
31 Dibenzofuran @ED 31.65 168(M), 139
€00 CH,CH(C,H3)
32 Bis (2-ethylhexyl) (CH,)3CHjy 61.07 390(M), 167, 149,
phthalate @‘coucnzcmczns)

(CH3)3CH3

113,71, 57
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Table 2. Major pyrolyzates of vanillin

Retention time : Peak area

Peak No. Pyrolyzate (min) (%)

11 Phenol 13.27 12,0

12 P-Cresol 14.28 183

13 . Salicylaldehyde ‘ 15.47 1.73

14 -0 -Cresol 15.76 12.93

17 Guaiacol 17.04 3.23

21 Methoxymethyl benzene 18.55 1.77

25 Naphthalene 20.46 4.46

27 3-Hydroxybenzaldehyde 25.79 1.67

28, Vanillin 27,22 7.60

32 Bis (2-ethylhexyl) 61.07 36.4

phthalate

% Z ok 32&9 TR BRAHzALE B lecular iono} YA 3tE Ao ol SR}l ele-
7h5slgl o ol 24 Z9 BFEL &Qld ctron impacto] 2& -+x¥ fragmentation
'9&"4 Bolsl AEF 8w peakF A Fx 32 bond breaking & #AMH & FAste] HAY &
A AR AA peaks] FARH F 1% ol4E o AAAZE AL 5 Yok oo 4R
285 Q% AL phenol, O-cresol, P~ Rag4%e] YAAZE vhId9 hydroxyl,
cresol, salicylaldehyde, guaiacol, vanillin carbonyl, methoxy radical o] §2]=]e] be~
3-hydroxybenzaldehyde, methoxymethylben ~ nzene, toluene, phenol, cresol £59] £3 £o
zene, naphthalene 52 % phenol &9 B E 2 oA AR wbgel shi Eoll 2l ol &
ATE olgon ok wiya 9 K275l AA £ EZ9 w43 hydroxyl, carbonyl, met-—

5 22 walsadd & FR408 vhgdug hoxy radical &°] ZFsA B2 Y42L 3

st 34 HgESe] F2& 4Bl ¥ F A B ¢ el § 288 A4E EL
9}, o123 AatE Kato$ 10 3 whge] & AA free radical 8 f2lol o& A= &
£ W4 Bel videl 2558 9-E8ig Hig - A, #21E radical o] Agsl] WY = £4,
mans 7’9 Bzsl dF3: AAE el ® benzene ¥ Zro] o R YA-Fol ubg %ﬂﬂli
3 Hlal e 22 0@ dBEA free radical & Fadld JAHE FAZ FEAL 5 9tk

9 Ao ) AAF ALRE QAR diben- T A & AL 2t bis(2- ethylh-—
zofuran, bis( 2 -ethylhexy1) phthalate 59 4 exyl) phthalate 7} o}ek A A =l =d] o) &= Rl A

E BAEL katos 'V 7 Higmand 7 9 A e Aol A7 A2 YAl o) g FL
FAAE LAY 4 gldd dEEold, 53 F Fo18 5o @88 A dEHE 229 HAA
£ AHEZ FHYAE F F 36 %E AABE 2 9 ubg H I Ee] 42 4] FRsle o
bis (2-ethylhexyl) phthalate 7} chek Selg] A ol B WEG FAL dAAE I RA2A 2
£ 501 uljt AAold olF £8 A4GES ul el ga BAge] A2 EAa) 42l Fd
Table. 24 velllel, o & eyl YAHEEL st 3 5o #qld gl Kol Fatejel &
vl @l fragment ion 3 D PAEL mo- o]},
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