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£ 2 vhJAe Curie-point pyrolyzer-GC/MSD #2]& Al&31od 920, 740, 500, 333°C o4 z+z dE#3}
A 4SS 2o F St gGd® HEFA 920Cel A 957) AR, 740THAE 4078 AL, 500C oA
1770 A&, 333CoAAE 17 A8E FAF 4 siglon o] dia H2ANE 5 Fa Y4B WA, 3%, 2-3=
Al Azokdisle, 2-wEAlHE, 4-dEA dRdd s, Wxdd s, WEAWA, 1,3-AZ23elr]dl o }‘/]%31
L7170 A=A A, EalEd AAER A2E, 1,3-benzodioxole-5-carbox-aldehyde, WEW A, A=, wLdiEs &
500C olgtell T il wWEA] 2477} el AAHE Hog AzH.
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Abstract: This study was carried out to present a analysis of pyrolytic degradation of 4-hydroxy-3-methoxybenzal-
dehyde(vanillin) pyrolyzed at 330°C ~920°C by Curie-point pyrolyzer connected with GC/MSD by on-line system. Iden-
tified by GC/MSD were 100 pyrolytic products of vanillin. The pyrolysis of the compound gave benzene, phenol, 1,3-
cyclopentadiene, methyl benzene, benzaldehyde, benzofuran, and cresol as major products, which were produced by pyro-
lytic degradation and synthesis of vanillin radicals.
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Table 1. Pyrolyzates of Vanillin at 333, 500, 740, 920C (area %)
No. pyrolyzate 920°C 740°C 5007C 333C
1 1,3-butadiene 0.47 0.09 - -
2 1-buten-3-yne 0.51 0.09 - -
3 1,1-dimethyl cyclopropane t 0.01 - -
4 2-propanone 0.17 - 1.61 —
5 1,2-pentadiene 0.41 0.08 — -
6 1,3-pentadiene 0.16 0.06 — -
7 1,3-cyclopentadiene 1.36 0.23 -~ -
8 3-pentene-1-yne 0.17 0.05 - -
9 2-methylfuran 0.11 0.04 - —
10 2,4-hexadiene 0.20 0.05 - -
i1 3-methyl-1,3-pentadiene 0.04 - - -
12 ethylidene-cyclopropane 0.04 0.04 - -
13 1,4-hexadiene 0.04 - - -
14 1,4~cyclohexadiene 0.60 0.12 - -
15 1,3-cyclopentadiene-5-methyl 0.45 0.09 - -
16 1,3-cyclohexadiene 0.05 0.01 - -
17 benzene 1.50 0.26 0.08 0.03
18 3-methylene cyclopentene 0.18 - - -
19 4,4-dimethyl cyclopentene 0.04 - - -
20 2,5-dimethyl furan 0.03 - - -
21 2,4-heptadiene 0.03 — - —
22 3-methyl-1,3,5-hexatriene 0.08 - - -
23 2-methyl-1,3,5-hexatriene 0.05 — - —
24 1,3,5-heptatriene 0.03 - - —
25 methylbenzene 0.86 0.13 0.05 0.03
26 2-cyclopenten-1-one 0.27 0.07 - -
27 1-methyl-1-buten-3-yne 0.42 - - -
28 ethylbenzene 0.22 0.05 - -
29 1,3-dimethyl benzene 0.18 0.03 - -
30 ethynylbenzene 0.17 -~ - —
31 styrene 0.77 0.16 0.03 0.01
32 1,4-dimethyl benzene 0.09 - — —
33 2-methyl-2-cyclopenten-1-one 0.09 - - -
34 3-methyl-2-cyclopenten-1-one 0.08 - - —
35 methoxybenzene . 0.05 0.06 t -
36 (1-methylethyl)-benzene 0.03 — - -
37 bicyclo[ 4,2,0Jocta-1,3,5-triene 0.03 - - -
38 benzaldehyde 0.31 0.14 0.08 -~
39 phenol 4.35 1.61 0.25 0.32
40 2,3-dihydro-1H-indene 0.01 - - -
41 1-ethenyl-4-methylbenzene 0.23 - — —
42 benzofuran 0.79 0.09 - —
43 2-prophenylbenzene 0.11 - - -
44 cyclopropyl benzene 0.86 - - -
45 4-hydroxy benzaldehyde 2.22 1.37 0.09 0.06
46 2-methylphenol 1.38 0.43 - -
47 4-methylphenol 0.32 0.09 t -
48 3-methylphenol 0.36 0.15 — -
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pyrolyzate 920°C 740°C 500C 333TC

benzoic acid 0.12 - - -

2-methoxyphenol 1.67 2.06 0.96 0.03
51 2-ethenyl-1,4-dimethylbenzene 0.02 - — —
52 2-methylbenzofuran 0.15
53 3-methylbenzofuran 0.11
54 1-methyl(4-methylethenyl)-benzene 0.03
55 2-ethylphenol 0.27
56 2,3-dimethylphenol 0.15
57 benzeneacetaldehyde 0.11
58 1-methyl-1H-indene 0.38
59 1,4-dimethoxybenzene —
60 1,2-dihydronaphthalene 0.24
61 naphthalene 0.11
62 3,4-dimethylphenol 0.06
63 3-hydroxybenzenethanol 0.10
64 1,1a,6,6a-tetrahydrocycloprop(a)indene 0.06
65 Azulene 0.49
66 1,2-benzenediol 3.27
67 2-methoxy-4-methylphenol —
68 3-phenyl-2-propenal 0.12
69 2,3-dihydrobenzofuran 0.04
70 2-ethenylbenzofuran 0.06
71 2-(1-mehtylethyl)-phenol 0.06
72 dibenzofuran 0.09
73 3,4-dihydro-2H-1-benzopyran 0.03
74 1,2-dihydro-3-methyl naphthalene 0.03
75 2-methyl-1,3-benzenediol 0.79
76 3-methyl-1,2-benzenediol 0.46
77 methylcinnamic aldehyde 0.19
78 1-methylnaphthalene 0.21
79 2-methylnaphthalene 0.16
80 3-methoxybenzaldehyde 0.28
81 1,3-benzodioxole-5-carboxaldehyde 2.62
82 1,1" -biphenyl 0.07
83 2-hydroxy benzaldehyde 0.90
84 vanillin 55.07
85 4-methoxy benzldehyde 0.20
86 1,2-dihydro acenaphthlene 0.08
87 3,4-dimethoxy benzaldehyde 0.10
88 2-ethylphenol-4,5-dimethylphenol 0.10
89 1-naphthalenol 0.10
90 2-naphthalenol 0.15
91 2,3,5,6-tetramethylphenol 0.13
92 2,6-bis(1,1-dimethylethyl)-4-phenol 0.32
93 3-ethoxy-2-hydroxy benzaldehyde 1.65
94 2-(1,1-dimethylethyl)-4-methylphenol 0.32
95 1,3-benzodioxol-5-ol 0.23
96 2,4-dihydroxybenzaldehyde 0.20

J. of Korean Ind. & Eng. Chemistry, Vol.8, No.1, 1997



o

Lo
ot

IC of g-9-r.d
Abundanes
e000000
s000000
100000
30000004
2000000
1000060
04
10 . 2 EY
Timi(min.)
T of g 9-nd
Atmndanes
000000 391 42 syl fe46 50}
Swoi
1000000 .
48 58
sooe00d 4, ] N
f
2000000 50
1 56 | 61
1000000 ol 01 O B | PR
o4
* o 50 60
Fume(imin.)
TIC of g 9 nd
Abundnes
e000000 8
50000060
100000C . 3
=
3000000
B
20000004
» B BBgq 01
1000000 ‘ o0
o W)j” g o 0 05
n-]wu M boshham e
50 W 50 o
Time(min.d

Fig. 1. Total lon chromatograms of vanillin pyrol-
yaztes at 920°C.
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Fig. 2. Total lon chromatograms of vanillin pyrol-
yaztes at 740°C.
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