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This investigation aims to develop the total conversion process structural components of cellulosic
waste into useful materials, i.e. functional food, antioxidant material, and epoxy resin, using moso
bamboo. The structural components, i.e., cellulose, water soluble material, methanol soluble lignin,
and Klason lignin, in the bamboo treated by the steam explosion were converted into various useful
materials. It was found that the steam explosion with ultra-high temperature and pressure steam such
as 285 °C and 6 MPa for a steaming time of 1 min could produce 30-40 g of cellooligossacharides
from 100 g of cellulosic materials. This finding obtained in this work suggests that the ultra-high
temperature and pressure steam explosion is very effective for direct hydrolysis of cellulose to
cellooligossacharide, i.e. a raw material of functional food, because the scale-up of steam explosion
seems to be possible. Furthermore, bamboo lignin has been successfully extracted from
steam-exploded bamboo, and used as resource material for epoxy resin. Two types of cured epoxy
resins were synthesized from bamboo lignin, namely, epoxidized bamboo lignin cured with
2EAMZ-CN (BL-2E4MZ-CN), and epoxidized bamboo lignin cured with bamboo lignin (BL-BL).
From the thermal and mechanical properties, it can be concluded that lignin-based epoxy resins,
particularly BL-BL, have favorable properties and may be used in the electrical and electronic
industry. It is necessary to improve the thermal and mechanical properties for many applications in our
future work.




