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Preparation of Phenolic Lignin and Its Application on Flame Retardant Rigid Polyurethane Foam
Cheng Shijin, Zhang Hongming, Pang Xufu, Jiang Guiquan, Mo Guochao, Gao Tianyi, Pang Jiuyin
(College of Material Science and Engineering, Beihua University, Jilin 132013, China)

Abstract : In order to increase the hydroxyl content of alkali lignin, alkali-soluble acid precipitation, liquid-liquid extraction,
ultrafiltration membrane filtration, and phenolic modification were performed on the alkali lignin in papermaking black liquor to ob-
tain phenolic modified refined lignin. Rigid polyurethane foams were prepared by replacing part of polyether polyol with the phenolic
lignin, and the flame retardancy, physical and mechanical properties of the foams were studied. The total hydroxyl content of lignin
was determined by phthalic anhydride esterification method. The results show that the total hydroxyl content of lignin increases by
6.1177 mgKOH/g on average after phenolization. Fourier transform infrared spectrum analysis shows that the peak at 820 cm™ is
the absorption peak of C—H stretching vibration on the phenolic benzene ring of phenol after phenolization of lignin, indicating that
phenol can be successfully grafted to lignin. Proton nuclear magnetic resonance spectroscopy shows peaks at chemical shifts of 8.13
and 7.95 corresponds to H on the a-methine group after phenolic modification of lignin, and the phenolic modification of lignin is
successful. The orthogonal test of limited oxygen index (LOI) of the foam with three factors of phenolic lignin, expanded graphite
and water additions was carried out. The optimum formulation of the specimen with the highest LOI of 27.6% is phenolic lignin of 7.72
wt%, expandable graphite of 8.98 wt% and water of 0.33 wt%. The addition of phenolic lignin can improve the mechanical proper-
ties of the foams, and when adding 3.86 wt% phenolic lignin, the highest compressive strength and tensile strength of the foam are
432,486 kPa respectively.

Keywords : phenolic lignin ; polyurethane foam ; infrared ; flame retardant ; mechanical property
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