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Basic Studies on the Pyrolysis of Lignin Compounds’
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ABSTRACT

Lignin model compounds I-IV were pyrolyzed at 315C. The mixture compounds pyrolized
were analyzed by GC-MS spectrometry. The results were summarized as follows :

1. From the pyrolysis of lignin model compound I and I, 0.45mol of guaiacel, 0.5mol of
dimethoxyphenol{DMP}, and 0.12 and 0.23mol of  dimethoxyacetonphenone(DMAF) were
produced respectively.

2. In the pyrolysis of lignin model compound III and IV, 0.26mol of guaiacol, 0.30mol of
DMP, and 009 and 015mol of trimethoxyacetonphenone(TMAP) were produced
respectively.

3. Pyrolysis mechanism of lignin model compounds are dehydrated at first, and 8-O<4 linkage
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cleavaged, and then guaiacol, DMP, DMAFP and TMAP were produced.
The above results show that lignin model compound I and II produce more aromatic

compounds than lignin model compound III and IV. This is reason that veratryl unit

structures may pyrolize easier than trimethoxyphenol unit structures. The closer research is

proceeding.

Keyword : lignin compounds, pyrolysis, guaiacyl ring, syringyl ring, veratryl ring,

£ -04 linkage, guaiacol
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Fig. 1 Synthesis pathway of the 8-O-4
compounds(V-G and V-S copolymers).
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Fig. 2 Synthesis pathway of the #-O-¢
compounds(T-G and T-5 copolymers).
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Table 1. Yield of pyrolysis products of the
V-G copolymet(I).

GOH DMAP V-G
0 0.00 0.00 1.00
5 011 0.05 0.40
10 0.23 0.09 0.31
20 0.38 0.12 0.28
30 0.40 0.11 027
40 0.42 0.10 0.23
50 0.45 013 0.20
60 047 0.12 0.20

GOH : guaiacol

V-G : veratryl-guaiacol

%, REsEE I oM guaiacole] 047,
DMPE 0.57molZ #£4% 1, DMAPE 012,
0.23molZ z+z} ¥ A9t

Rioy |

Table 2. Yield of p{rolysis products of the

V-5 copolymer(II)

DMP DMAP V-5
0 .00 0.00 1.00
5 0.21 0.13 0.53
10 0.41 0.19 0.34
20 0.54 0.20 0.24
30 0.55 0.24 0.16
40 0.57 0.22 0.08
50 0.58 0.22 0.03
60 057 0.23 0.01

V-S . veratryl-syringyl

g 2dAEgE I, IViAME  guaiacolo)
0.26mel, DMP+= 0.30molZ, TMAP= zhzh
0.09, 0.13molZ2 v} A A=A

Table 3. Yield of pyrolysis products of the
T-G copolymer(III).

GOH TMAP T-G

Yy €.00 0.00 1.00
5 0.05 0.04 0.40
10 0.09 0.06 0.13
20 013 0.07 0.10
30 017 0.08 0.10
40 0.19 0.08 0.09
50 0.23 0.08 0.08
60 0.26 0.09 0.04

T-G : trimethoxyphenyl-guaiacol

Table 4. Yield of pyrolysis products of the

T-S copolymer(IV).

DMP TMAT TS
0 0.00 0.00 1.00
5 0.11 0.09 0.39
10 0.16 0.11 0.24
20 0.23 0.13 0.20
30 0.28 0.13 0.18
40 0.28 0.12 0.15
50 0.28 0.15 013
60 0.34 0.13 0.16

T-S : trimethoxyphenyl-syringyl
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Fig. 5 Pyrolysis products of 1-(34-di-

methoxyphenyl)-2-(2,6-dimethoxy-
phenoxy)—ethanol at 315°C(Comp. II).
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