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A review on the non-isocyanate polyurethane and its
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4. College of Chemistry and Materials Engineering, Zhejiang A& University, Hangzhou 311300, China)

Abstract; Traditional polyurethane (PU) is a polymeric material prepared by the reaction of isocyanates and polyol
compounds. For the advantages of its controllable structures, easy preparation and excellent performance, PU has been
widely used in preparing many types of materials and adhesives for bonding rubber, plastic, wood, leather, fabric,
paper and many other materials in various fields nowadays. However, due to the toxicity and humid sensitivity of the
necessary isocyanate raw material currently used during the PU preparation process, as well as the issues about envi-
ronmental protection, the health and safety of human beings have been more concerned by people all over the world,
the further development of PU is now severe limited. It has become an irresistible trend for seeking the replacement of
the traditional PU with more green products. Therefore, non-isocyanate polyurethane ( NIPU) has been successfully
synthesized and developed. Non-isocyanate polyurethane is a compound that with also urethane structure and synthe-
sized without using highly toxic isocyanate as a raw material. The main preparation method of the non-isocyanate poly-
urethane is by the reaction of cyclic carbonate with polyamine compounds, which is an easy process to be carried out
and also environmentally friendly. Furthermore, because the repeated structural units in the molecular chain of the syn-
thesized non-isocyanate polyurethane can form the intramolecular six-membered cyclic hydrogen bond structures,

which caused the non-isocyanate polyurethane to be better chemical stability, hydrolysis resistance, chemical resist-
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ance, and permeability resistance than the traditional polyurethane, it can be used as an ideal alternative to the tradi-

tional PU. In addition, because the synthesis process on non-isocyanate polyurethane does not use highly toxic sub-

stances as raw materials, it has become the focus of research in the field of polyurethane industry, a large number of

studies have reported the synthesis, reaction mechanism, modification methods and application on non-isocyanate pol-

yurethane resins. To now, non-isocyanate polyurethane resins have been already successfully applied in the fields of

foams, coating, plastic, etc. Hence in this paper, the research status of synthesis reaction mechanism of non-isocya-

nate polyurethane and its main application fields are reviewed. The research progress of its application in the field of

adhesives, especially wood bonding adhesives, is generally introduced. The main problems and solutions of NIPU

used as wood adhesives are discussed additionally. Combined with the development status of the wood industry, and

the trend of biomass materials applied in preparing wood adhesives, the development of non-isocyanate polyurethane

resin adhesives is also prospected in this study.

Keywords : non-isocyanate polyurethane; synthetic method; reaction mechanism; adhesive; new polyurethane com-

pound
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Fig. 1 Reaction mechanism of NIPU from cyclic carbonates with aliphatic primary amines
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Fig. 2 Main synthetic routes of cyclic carbonates
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Fig. 3 Preparation mechanism of glucose-based non-isocyanate polyurethane resin
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Fig. 4 Synthesis mechanism of tannin-based non-isocyanate polyurethanes
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