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Degradation of PET Microplastics by Controlled  
Microbial & Photocatalytic, MoO3, Exposure

Background
• Polyethylene Terephthalate (PET) is a high-strength synthetic fiber

used to manufacture common household items like clothing and
water bottles.

• Annually, ~150-250 million tons of PET accumulates in landfills or the
environment as microplastics1.

• PET waste is especially concerning because the nature of its polymer 
makes it extremely difficult to hydrolyze and creates a potential for 
chemical toxicity in seafood. This toxicity has unknown implications 
on human health.

• This research project will compare the degradation of PET 
microplastics in water by two different means:

o Soil microbial degradation of the PET
o Photocatalytic MoO3 Visible Light Exposure

• The MoO3, Molybdenum Trioxide, nanoparticle 
was selected for its photocatalytic ability in 
visible light

Synthesis of the nanoparticles:

Fig.1  Aka 2018.2

Objectives
The main goal of this project is to investigate the 
biological and chemical processes of microbial and 
photocatalytic exposure in the degradation of PET.

Microplastic fragments < 5mm 
become long-term environmental 
hazards
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Methodology
q Photocatalytic degradation of PET Using MoO3

Sewage is sent to wastewater treatment facilities that 
are not equipped to remove microplastics. The water 
is then discharged into a nearby coastal outlet river.
Natural processes move littered microplastics into 
waterways.
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PET  Exposed to Light 
without Photocatalyst
Image Rq: 2.22 ± 0.44 nm
Image Ra: 1.59 ± 0.26 nm

PET exposed to light with
photocatalyst

Image Rq: 17.34 ± 7.32 nm
Image Ra : 10.38 ± 4.90 nm
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• In this research, photocatalytic degradation of PET with MoO3 under visible light irradiation for 60 hours was found to be 
effective in cleaving the bonds of the PET polymer and making visible changes to the plastic surface.

• Controlled biodegradation on PET is a comparatively longer, multi-step process that has not yet proven to be useful in this 
study.

• Furthermore, there are limitations to photocatalytic degradation of PET in wastewater treatment and more research 
needs to be done to establish proper parameters for exposure time when using MoO3 as a photocatalyst in water.
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Experiment is still ongoing but we expect:

• PLA to biodegrade quicker than PET
• PET to present some biofilm growth 

and changes to the plastic surface. 
• Most likely, the functional groups 

broken by biological processes will be 
different than the groups broken by 
photocatalytic degradation
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