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Photooxidation of Dioxane Lignin (1)

Chemical Changes in Lignin during Irradiation of Light
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Table 1.---Analysis of weathered white pine

Extracted by Lignin Holo- Cross and | Ash

Material Alcohol Hot cellulose Bevan

benzene | water cellulose

Pet. 1 Pet. | Pet Pet. Pet. Pet.
Gray surface scrapings 3.6 15.9 14.6 58.4 55.5 6.1

Gray and brown surface shavings 5.9 6.2 18.9 62.2 L 59.5
Brown underlayer 5.1 o 24.7 63.0 58.5 0.2
Unchanged central portion 5.4 4 9 27.8 62.7 55.0 0.2
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Table 2.:-:The effect of Fade-Ometer exposure

of roundwood sheets

Item Unexposed| Exposed | Difference
Copper number _ 2.55 14.14 +11.59
Cross and Bevan cellulose (Pct. ) 59.7 52.7 - 7.0
Pentosans (Pct.) 12.4 10.7 - 1.7
Lignin (Pet.) : | 273 23.8 - 3.5
Methoxyl in lignin (Pct.) 15. 67 13.10 — 2.57
Solubility in ethanol-benzene (Pct.) 0.6 4.1 + 3.5
Solubility in I percent NaOH (Pet. ) 12.4 38.4 +26.0
Solubility in petroleum ether (Pect. ) 0.32 0.12 - 0.20
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Table 4 Gel filtration of lignin unexposed and Table 5 Gel filtration of lignin
unexposed and exposed to light

exposed to light (Observed value ;Milligram) (Observed value s Absorbance t 280 my )

Fraction number 8) d Exposed Difference ;
raction numl nexpose Xpose iffer F,fﬁ,ﬁf,‘é’: Unexposed| Exposed
1 2.0 0.8 —1.2 1 105 0.17
2 2.3 0.9 —1.4 9 1.00 0.18
3 1.9 1.2 —0.7 3 0.78 0.22
4 1.5 1.0 —0.5 4 0.55 0.29
5 2.0 2.0 0.0 5 0.50 0.43
6 2.7 4.2 +1.5 6 0.50 0.61
7 0.4 0.9 +0.5 7 0.48 0.43
8 0.41 0.09
8 0.4 0.4 0.0
9 0.22 0.01
Total 12.2 11.4 10 0.17 0.01
Recovery 100 % 95 % Total 5.66 2.44
% Irradiation for 30 hr under current of oxygen % Irradiation for 53 hr under current of oxygen
* % Column ; Sephadex G-50 fine. Solvent : DMSO % * Column ; Sephadex G-50 fine. Solvent:DMSO
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Fig. 1. UV spectra of lignins
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Sample . One ml containing 1 mg of each lignin. ~
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Fig. 2. IR spectra of lignins
Sample : Pelet in KBr

Lignin unexposed
Lignin exposed to light for 30 hours under current of oxygen




Fig. 3 NMR spectra of lignin

Solvent : DMSO

Sample : 0.2 ml containing 50 mg of each lignin
ommeemes i gnin unexposed

Lignin exposed to light for 30 hours under current of
oxygen
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Table 6 UV absorbance of lignin irradiated under current of oxygen and of nitrogen

Atmosphere ‘ ‘ Oxygen ' Nitrogen
Wave length 280 350 400 500 | 280 350 400 500
(mu)
0 | 1.23X20 0.30X20 1.17 0.25| 1.23X20 0.30X20 1.17  _0.25
- 2 | 114~ 013~ 08  013| — - - =
2, 4 0.98 » 0.12 ~ 073 = 0.10 - - = =
SE5| 8| oe. om~ o063 005 — - - =
ETE| 30 0.37°»  0.05 » '0.20 0.03| 1.18 » 0.12 » 0.60 006"
a 60 —. - - —| 113 # 011 » 050  0.04
1100 — - - —| o6 » o008 » 038  0.04

Footnote of Table 6 and Table 7 o
One mg of lignin in 1 ml of dioxane was irradiated by light . Irradiated solution’ was
used for the observation of vissible spectra. One ml of the above solution was ‘diluted

with 19 ml of dioxane. Diluted solution was used for the observation of kultkra.violet.spect.ra.
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Table 7 UV absorbance of lignin irradiated in benzene

“" “and in dioxane under current of oxygen for 30hr

Solvent Dioxane Benzene
Wave length 280 350 400 500 280 350 400 500
(mu)
Unirradiated 1.23X20 0.30x20 1.17 0.25 1.23X20. 0.30x20 1.17 0.25
Irradiated 0.37 » 0.05 » 0.20 0.03 0.50 » 0,09 » 0.50 0.09
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Summary

A study was made on photdegradation of dioxane lignin isolated from Hinoki wood meals
(Chamaecyparis obtusa). The solution in dioxane was exposed for 30 hours to high pressure
mercury lamp through Pyrex glass under current of oxygen at room temperature.

Dioxane lignin was not gasified by irradiation, as the wei;;ht of solid substance in solution
was not changed before and after exposure(Table 3 ).It was surely depolymerized by irradiation,
as in the exposed lignin higher fragments of molecule are less and lower fragments more in
comparison with the unexposed one, as shownrin Table 4 and in Table 5. It was suggested by
UV, IR and NMR spectra (Fig:1,2 and3) that

groups produced by irradiation.

aromatic rings may be cleaved and carboxyl

This photoreaction proceeded similarly in benzene as in dioxane (Table. 7) and was nearly

inhibited under current of nitrogen (Table6 ). Oxygen could not bring about any reaction
without irradiation of light (Fig. 1). ‘



