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Cellulose Electro-Active Paper (EAPap) has been known as a new smart material that is
attractive for a bio-mimetic actuator due to its merits in terms of lightweight, dry condition, large
displacement output, low actuation voltage and low power consumption. Cellulose EAPap is
made by regenerating cellulose and aligning its micro-fibrils. This paper introduces several
EAPap materials, which are based on natural cellulose and its hybrid nanocomposites
mixed/blended with inorganic functional materials. By chemically bonding and mixing with carbon
nanotubes and inorganic nanopatrticles, the cellulose EAPap can be a hybrid nanocomposite that
has versatile properties and can meet material requirements for many applications. Recent
research trend of the cellulose EAPap is introduced in terms of material preparations as well as
application devices including actuators, temperature and humidity sensors, biosensors, chemical
sensors, and so on. This paper also explains wirelessly driving technology for the cellulose
EAPap, which is attractive for bio-mimetic robotics, surveillance and micro-aerial vehicles.
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Fig. 1 Applications of cellulose smart materials

Table 1 Piezoelectric charge constant of Piezo Paper

depending on the orientation and fabrication

process’

Piezoelectric charge constant [d3;] (pC/N)

Fabrication - -
Orientation of cellulose(degree)
process
0° 45° 90°
Manual 5.9 10.7 1.88
Automated 22 30.6 10.7

I Automated process
184 I Manual process

Young's modulus (GPa)

0 45 a0
Orientation (degree)

Fig. 2 Young’s modulus of EAPap depending on
fabrication process and orientation’

Cellulose-PPy-IL

25 BBy % BMIBF,: 1-butyl-3-methylimidazolium
nanocomposite g

tetrafluoroborate

Fig. 3 Concept of CPIL nanocomposite and its actuation
performance
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Fig. 4 Schematic of M/C EAPap actuator
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