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Overview Results
Around 300 million tons of plastic are produced annually; more than 80% end up
polluting our air, terrestrial, and aquatic environments [1]. Partial degradation of 0.8 ' ' ' ' ' ' ' ' '
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In the natural environment, semi-crystalline polyethylene undergoes a series of . )
molecular and structural changes. In the presence of oxygen and sunlight, free radicals Radiant Dosage (Wh/m~)
induce chain scission in the polyethylene’s amorphous domain; creating shorter and
more polymer mobile chains that form new crystalline structures over time. Many Calculating Abrasion Volume Difference:
studies are focused on bulk mechanical property measurements (Fig. 2), while our
research focuses on surface mechanical properties of photo-weathered plastics. Before: After: Volume Difference:
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the loss of plastic material, which is correlated with nano & microplastic generation.

Fig. 2 Average bulk ZN-LLPE modulus of elasticity

Increasing Photo-Weathering Time over UV aging time indicating stiffness [2].

Future Work

Experimental Methods
* We need to determine the threshold force load from abrasion experiments that
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Fig. 4 Three contact mechanics models fitted to an original

Radlus' Poisson Ratio, E of tip region of a retraction curve for virgin LDPE. In MATLAB, the JKR
Output: E of Sample, Hardness model produced the best fit with an E value of 87 MPa [3].
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Fig. 5A & 5B To simulate the size of

Si tips oxidized at
1000 °C, 3 hours
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