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INTRODUCTION

Many environmental problems are associated with the presence of
micro-plastics in the ocean. There have been limited efforts to study
the degradation of plastics under controlled laboratory conditions
which simulate those found in the environment. The aim of this
research was to evaluate the suitability of using a laboratory ball-mill to
simulate the mechanical degradation process of plastics in the ocean
and characterise the fine plastic particles generated. Five
representative types of waste plastic were milled in deionised water to
mimic the various physical forces found in the marine environment.

OPTIMISE CONDITIONS OF
BALL-MILLING

Ball milling conditions were optimised to accelerate the
physical degradation processes. Control experiments
were undertaken in the absence of plastic to study the
temperature effects and formation of ceramic particles
from the inner-wall of the _*
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MASS BALANCE OF PLASTICS

Mass balance measurement shows that 0.3-3.3% of the starting material was
accounted for in either the solid or liquid fractions of milled samples after wet-milling.
The number of micro-plastics released from the original plastics were estimated.
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Scanning electron microscopy images (magnified x50) of
original Waitrose plastic bag and after 24 hours of milling
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CONCLUSIONS

Given that there is currently no laboratory experiment being
undertaken to simulate the marine mechanical degradation process,
the ball-mill experiment provides insight on environmental
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