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WF9EER 4 Development of high-speed sorting and high-strength-imparting
processing methods for cellulose-nano-fiber composite resins.

WF 921X & # : Panasonic Corporation, Manufacturing Innovation Division

The specific targets for this fiscal year are as follows.

(1)Sorting Process

By using the light color evaluation samples (CNF composite ABS resin (CNF-ABS),
CNF composite PP resin (CNF-PP), and PP, ABS, PS extracted from/shredder dust),
resin detection verification is executed with an infrared ray applied at a conveyor
speed of 3 m/s. The targets for this test are a resin collection rate of 60% or higher and
collected resin purity of 80% or higher. In addition, for dark color resin, detection
performance verification is executed by using a near-infrared ray and middle infrared

ray.

(2)Recycling Process

We intend to determine a development process for recycling methods and processes for
CNF-ABS and CNF-PP considering home appliance recycling. With 5 repeated
moldings, and a physical property retention rate of the unprocessed material set at
100%, the target for the end-point average is 80% or over. Additionally, the review and
verification to ascertain the possibility of recycling are executed with CNF-PS and

CNF-PC materials.

The following achievement was obtained as a result of executing the operation.
(1)Sorting Process

Light color evaluation samples were produced from CNF-ABS, CNF-PP, and CNF-PS,
and then mixed with PP, ABS, and PS extracted from/shredder dust, and detection
sorting verification of CNF composite resin was executed at a conveyor speed of 3 m/s,
and obtained a collection rate of 77.2% to 90.4%, while collected resin purity was
83.9% to 96.5%. Due to the little difference in characteristics of the infrared spectrum
between PS and ABS, purity of the collected evaluation samples of CNF-ABS was low
at 83.9%. Based on the low margin from the target rate of 80% set for purity of
collected mass-production products, we will make further improvements in the next

fiscal year. In addition, spectrum detection performance was evaluated with a
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low-decay middle infrared ray applied to dark color resin. By comparing this with a
near-infrared ray, detection performance variation by resin type and color darkness will

be studied in the next fiscal year.

(2)Recycling Process

By taking used home appliances into consideration, chemicals contained in the resin
that prevent oxidation need to be reduced. However, clumping, expansion, cracking, etc.
of CNF caused by physical damage in the kneading method, which prescribes a dry
process for mixing oxidation prevention chemicals, needs to be prevented or
suppressed. Because the high temperature of the environment for producing recycled
pellets by the melting-kneading-extrusion process accelerates carbonization of CNF,
verifications were conducted using an extrusion-molding process by appropriately
suppressing melting temperature during the recycling process regardless of including
additives or not. The preferred temperature for PP was found to be 130°C at the
material supply unit and 150 to 170°C at the material kneading area, while the
preferred temperature for ABS was found to be 160°C at the material supply unit, and
180 to 200°C at the material kneading area. After 5 repeated moldings, the mechanical
property retention rate was 95% or higher on average. Additionally, the CNF master
batch for process evaluation was produced using PS (HI) resin. As CNF-PC has not
actively been studied for application and the mass-production process of pellets has not
been established, we will plan a feasibility study of a recycling process using CNF-PS

in the next fiscal year.
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