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Two types of systems, alkali-pulping and aqueous shot 
through affectionate collision(ASTaC), were investigated as a pre-treatment for aqueous 
counter collision (ACC) to produce cellulose nanofibers.  
   In the year of 2015-2016, alkali pulping under a concentration of 15% NaOH at140
was indicated feasible for the ACC pretreatment having a milder condition. Then the ACC 
treatment produced cellulose nanofibers (ACC-nanocellulose) having 10-15 nm in width. 
However, the pulping process provided residues much more than expected, and it was not 
feasible in practice. Therefore, the detailed examination was required from the viewpoints of 
optimal condition for the practical usage. As a result, alkali pulping under a concentration of 
18-19 % NaOH at 155-160  for 56-108 minutes� treatment was indicated more feasible as a 
pretreatment for ACC in practice. Then, the ACC treatment yielded ACC-nanocellulose 
having 10-15 nm in width. (Japan patent application: 2017-80936: March 29, 2017) 

 Concerning ASTaC pretreatment, when the bamboo powder obtained from bamboo tips 
by ASTaC were subjected to ACC treatments, the resulting ACC-nanocellulose was thinner 
than 10 nm in width. 
   The above two examinations indicated that the two systems of both alkali-pulping and 
ASTaC as the pretreatments for ACC were feasible in terms of milder production process 
with less CO2 emission. Therefore, the examination of LCA evaluation was further performed 
for the two systems in order to know if both systems may exhibit superior effects to reduce 
the energy consumption for producing cellulose nanofiber (ACC-nanocellulose).    
    From the year of 2016, the ACC process had sttempted to be industriarized by 
minimizing the production cost due to simplifying the process and re-examineing the 
enegy-consumption. As the result, Chuetsu Pulp & Paper Co., Ltd succedded in beginning 
selling of ACC-nanocellulose in July of 2017.  
     In the year of 2017, this project has started investigation of a novel nano-composite 
process using ACC-nanocellulose possessing more hydrophobicity, and then the authors have 
come to propose a novel nanocomposited process specifically using ACC-nanocellulose, 
which is not suffered by chemical treatments, commonly applied to various polymer resins 
(Japan patent application: 2017-234450: December 6, 2017). The first step for this process is 
to coat the surface of resin particles, for example poly(propylene), PP, with hydrophobic faces 
of ACC-nanocellulose. Then the resin sheet is prepared by pressing with pre-heating at 155
as a compound resin. The compound resins are directly subjected to injection molding without 
kneading. Namely, the heating process is saved when compared with the usual injection 
molding process. Therefore, the proposed nanocpmpositted process using ACC-nanocellulose 
is also a sort of energy-saving process without any chemical treatment. The obtained 
ACC-nanocellulose/PP composite exhibited over 20 % increase in breaking strength and 
elastic modulus only with addition of 0.8 % ACC-nanocellulose. 
     As a trial for practical usage, a part for reclining seats of cars was successfully 
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produced with the ACC-nanocellulose/PP composite. It showed transparency without 
discoloring. The involved ACC-nanocellulose component in the nanocomposite exhibited 
higher thermal stability up to 300  when compared with other cellulose nanofibers. This 
advantage also allows the ACC-nanocellulose to use for a wide range of resins such as 
poly(ethylene terephthalate), PET, which posesses a relatively higher melting temperature and 
for which cellulose nanofiber has not been so far used.  
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