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Discoloration of pulps by light*
By

Seiichi Yasubpa**, Muneo NAGAOKA*
and Michio HaNzawA***
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55 =Y (Larix leptolepis GORD.), F F—~< (Abies sachalinensis Mast), X7 5
(Quercus mongolica FiscH. var. grosseserrata REHD. et WILS), + 5 # v .3 (Betula platy-
phylla SUKATCH. var. japonica Hara) (Ll bJb¥E#E RFEFEEHBE E/ DO T EHEBRE) 25
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Table 1. Brightness of untreated pulps after UV irradiation.
irradiation time (hour)
pulps x. NO
0 1 3 6
Shirakanba 375 275 24.6 22.3 50.8
Mizunara 48.2 31.8 29.6 275 54.7
Karamatsu 48.7 325 30.8 29.1 50.4
Todomatsu 579 36.8 31.2 295 65.0
Table 2. Brightness of extractive-free pulps after UV irradiation.
. Klason irradiation time (hour)
pulps extractives lignin x. NO
(%) (%) 0 . 3 6
Shirakanba 14 19.0 49.8 336 324 31.2 45.9
Mizunara 18 187 49.7 314 300 298 50.1
Karamatsu 11 28.4 43.1 28.1 26.0 25.6 51.0
Todomatsu 29 31.2 59.2 36.2 33.9 32.8 574
Table 3. Brightness of bleached pulps after UV irradiation.
irradiation time (hour)
pulps x. NO
0 1 3 6
Shirakanba 80.5 714 67.8 65.2 21.0
Mizunara 88.2 776 75.1 73.2 18.6
Karamatsu 82.0 73.3 . 70.2 67.8 19.0
Todomatsu 81.7 67.0 66.1 65.6 21.9
cellulose 87.2 86.3 86.1 86.1 1.3
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Fig. 1. IR spectrum of the colored material obtained from Karamatsu.
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Table 4. Brightness of monosaccharides after UV irradiation.

irradiation time (hour) B
sugars x. NO
0 1 3 6
glucose 82.6 81.5 81.5 81.5 1.3
mannose 824 81.5 81.1 81.1 16
galactose 834 82.2 82.1 821 : 1.6
xylose 83.2 81.7 81.6 81.6 19
arabinose 83.7 826 824 824 i6
glucuronic acid 84.0 83.0 82.8- 82.8 14
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Summary

It is well known that lignin, hemicellulose and extractives have some effects on
the* discoloration of wood and lignin-rich pulps on irradiation by ultraviolet or day
light. The present paper is! mainly concerned with the discoloration of hemicellulose.

Three kinds of pulps (untreated, extractive-free and bleached groundwood pulps)
from Karamatsu (Larix leptolepis Gorp.), Todomatsu (Abies sachalinensis Mast.), Mizu-
nara (Quercus mongolica Fi1sCH. var. grosseserrata REHD. et WILs), Shirakanba (Betula
platyphylla SUKATCH. var. japonica Hara), which were collected at Tomakomai college
experiment forest of Hokkaido University, were prepared and irradiated with a mer-
cury lamp (Toshiba‘H—400 P, wave length 2,500~4,000 A). Cellulose (in filter paper)
was almost stable to ultraviolet light. The contribution of the constituents of lignin-
rich high-yield pulps to discoloration decreses in lignin, hemicellulose and extractives.
The colored materials extracted with 10.9% LiOH from the bleached pulps after ultra-
violet light irradiation was acidic materials, including uronic acid groups.

In the photochemical reaction of their monosaccharide transformation into lactones
and esters, the oxidation of hydroxyl groups to ketones and other oxidations have been
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detected. It is known that cellulose gives glucose, arabinose and other products as
the result of exposure to ultraviolet light. With the consideration of the phenomena
during aging of pulps at a high temperature, it may be expected that hemicellulose
would yield monosaccharides followed by transformation into the colored materials.
However, monosaccharides, such as glucose, mannose, galactose, xylose and arabinose,
were hardly discolored, and showed no effect as the intermediates to the colored

materials.



