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Yasumitu Watanape**, Koichiro Kitao*** : Pyrolytic Gas-Liquid Chro-
matography of Lignin
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Table 1. Retention Time and Relative Retention Time of Pyrolysis Products.

Products Retention Time (min) RelatlvTeirlﬁgtentxon
phenol 2.2 0.16
guaiacol ‘ 4.0 0.29
4-hydroxy-3-methoxytoluene 6.0 0.43
4-hydroxy-3-methoxyethylbenzene 8.7 0.62
4-hydroxy-3-methoxyvinylbenzene 11.0 0.79
4-hydroxy-3-methoxypropylbenzene 12.5 0.89
pyrogallol-1,3-dimethylether 14.0 1.00
4-hydroxy-3,5~-dimethoxytoluene 20.8 1.49
4-hydroxy-3,5-dimethoxyethylbenzene 28.8 2.06
4-hydroxy-3,5-dimethoxypropylbenzene 40.6 2,90
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Fig. 1. Pyrolytic Gaschromatograms of AKAMATSU Wood Lignins.
I. guaiacol

II. 4~-hydroxy-3-methoxytoluene

III. 4-hydroxy-3-methoxyethylbenzene

IV. 4-hydroxy-3-methoxyvinylbenzene

V. 4-hydroxy-3-methoxypropylbenzene

VI. unidentified, presumably #trans-isoeugenol
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Fig. 2. Pyrolytic Gaschromatogram of BUNA Wood Thiolignin.
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Fig. 3. Pyrolytic Gaschromatogram of MOKKOKU Wood Thiolignin.
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Fig. 4. Pyrolytic Gaschromatogram of SAKURA Wood Thiolignin.
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Table 2. Mole Ratio of Pyrolysis Products of BUNA, MOKKOKU, and

SAKURA Wood Thiolignin.

° Mole Ratio
Products
BUNA MOKKOKU SAKURA
phenol + + 0.1
guaiacol 0.6 3.6 0.4
4-hydroxy-3-methoxytoluene 0.3 1.2 0.2
4-hydroxy-3-methoxyethylbenzene —_ — _
4-hydroxy-3-methoxyvinylbenzene e _— o
4-hydroxy-3-methoxypropylbenzene + 0.1 +
pyrogallol-1,3-dimethylether 1.0 1.0 1.0
4-hydroxy-3,5-dimethoxytoluene 0.3 0.6 0.4
4-hydroxy-3,5-dimethoxyethylbenzene 0.1 0.3 0.2
4-hydroxy-3,5-dimethoxypropylbenzene + + 0.1
Table 3. Comparison of Pyrolysis and Nitrobenzene Oxidation Products.
Mole Ratio BUNA MOKKOKU SAKURA

pyrogallol-1,3-dimethylether plus 4-

hydroxy-3, 5-dimethoxytoluene to guaia- 1.4 0.3 2.3
col plus 4-hydroxy-3-methoxytoluene

syringaldehyde to vanillin 1.7 0.5 1.1
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Summary

Lignin preparations from AKAMATSU (Pinus densiflora), BUNA (Fagus crenata),
MOKKOKU (Ternstroemia japonica), YAMAZAKURA (Prunus jamasakura) were sub-
jected to pyrolytic gas chromatography at 500°C using column packed with 30 9%
silicone DC 550 on celite 545. 1In the pyrolysis products, besides other unidentified
peaks, following products were confirmed by comparison with retention times of
specimen. Guaiacol, 4-hydroxy-3-methoxytoluene, 4-hydroxy-3-methoxy-1-ethylben-
zene, 4-hydroxy-3-methoxy-1-vinylbenzene, 4-hydroxy-3-methoxy-1-propylbenzene
were confirmed from softwood lignins, and from hardwoud lignins, besides these pro-
ducts, pyrogallol-1,3-dimethylether, 4-hydroxy-3,5-dimethoxytoluene, 4-hydroxy-3,5-
dimethoxy-1-ethylbenzene and 4-hydroxy-3,5-dimethoxy-1-propylbenzene. The mole
ratio of 4fhydroxy—3,5—dimethoxyphenyl derivatives to 4-hydroxy-3-methoxyphenyl
derivatives in the pyrolysis products had analogy with the ratio” of syrin-
galdehyde to vanillin in the alkaline nitrobenzene oxidation products of the same
wood. Lignin from YAMAZAKURA gave phenol remarkably on pyrolysis, corres-
ponding to the fact that the same wood gave considerable amount of p-hydroxy-

benzaldehyde in nitrobenzene oxidation.
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