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Table 1 Examination of the reaction of lignin

B REERE  RERRE EHE

(°C) (h) (%)

1 H IR 120 8 34
2 AR 165 4 18.5
3 LA 200 8 441
4 A 165 4 12.9
5 R 200 2 232
6 X 200 8 40.1
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Fig. 1 Ingredients contained in extracted lignin
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Table 2 The result of the mannich reaction to the lignin

HHUIT=> BXR IE BRIHE

HE (%) (%)
1 HAHHE-165C @ 15.7 3.1
2 1A -2000c @D 175 42
3 HH-165°C @ 30.8 39
4 {HAHF-2000C @ 34.3 44
5 XK -200°C Q) 10.1 36
6 A#-250°C ©) 741 39
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Development of Flame-retardant Materials Using Lignin Derived from Agricultural Resources

Core Manufacturing Technology Section; Nanami DEMURA, Shigekazu YAMAZAKI*!,
Shuichi TAKAMATSU, Yuki KAWANO, Masaru OKANO and Wataru MIZUNO*!

Rice husks is an Non-eating biomass resource and is necessary to develop use to avoid competing with food. This time, we

focused on organic phosphorus-based flame retardant, which is attracting attention as an environmental harmonious material.

In this study, for the purpose of synthesizing organic phosphorus-based flame retardant agents extracted by the organosolve

method, it is a nitrogen structure to the extracted lignin to study high efficiency lignin extraction conditions from agricultural

resources. We will report the introduction of nitrogen structures on the lignin and the additional reaction of phosphate.
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