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ABSTRACT: The work aims to reveal the structural regulation mechanism and affecting factors of polyurethane from the
perspective of preparing environmental-friendly polyurethane resin with biomass resources, so as to provide a variety of
effective preparation methods for vegetable oil-based polyurethane and its printing and packaging materials and abundant
raw materials for printing and packaging materials. Different raw materials of polyurethane were prepared by different
kinds of vegetable oil. The oil such as castor oil, soybean oil, sunflower oil, linseed oil and lignin, cardanol, etc. were used
to prepare biomass-based polyols, isocyanates, and diol raw materials as chain extenders. The conversion of biomass into
active raw materials for the synthesis of environmental-friendly polyurethane was reviewed in depth and the major me-
chanism and approach were also introduced. It was considered that the epoxy ring-opening method was still the most
common way to convert polyols from vegetable oil. The use of biomass resources and its waste to produce environmen-
tal-friendly polyurethane is the most effective way to prepare green polyurethane products in the future. Driven by green
chemistry and nanotechnology, vegetable oil-based green and high-performance environmental-friendly polyurethane

can become the key raw materials of printing ink, packaging adhesive, and coating, and has vast application potential.
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Tab.1 Degree of unsaturation and composition of common vegetable oils'*!

ikl Double bonds* il L BL{E/(mg.g ")
C16:0 C18:0 C18:1 Cl18:2 C18:3 - '
BEJFR 3.0 1.5 0.5 5.0 4.0 0.5 81~91
BB — 9.8 3.0 6.9 2.2 — —
Fok 4.5 10.9 2.0 25.4 59.6 1.2 118 ~ 128
itk eg 3.9 21.6 2.6 18.6 54.4 0.7 98 ~ 118
NIAR ¢ 6.6 6.6 5.5 3.5 19.1 15.3 >177
HiHE 2.8 13.7 2.5 71.1 10.1 0.6 76 ~ 88
R 1.7 42.8 4.2 40.5 10.1 0.6 50 ~ 55
R — 8.8 2.4 13.6 1.1 — —
ABHE 3.4 11.4 2.4 48.3 31.9 — 84 ~ 100
SkFI 3.9 4.1 1.8 60.9 21.0 8.8 100 ~ 115
Z R 3.9 9 6 41 43 1 —
pNISA 4.6 11.0 4.0 23.4 533 7.8 123 ~ 139
ZEAEHT 4.7 52 2.7 37.2 53.8 1.0 125 ~ 140
kg 3.9 21.6 2.6 18.6 54.4 0.7 98 ~ 118
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Fig.1 Molecule structure of mainly used vegetable oil in polyurethane dispersion!”
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Fig.3 Preparation of soybean oil-based polyols by the Thiol-Ene Photo-Click Reaction
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