
Introduction

Methods

• Goal: Examine the Biodegradation of bioplastic in a liquid media

containing bacteria isolated from a wastewater treatment plant.

• Plastic Pollution is one of the

biggest issues society faces today.

• Bioplastics is an emerging solution

because it offers a more

sustainable end of life option,

however research focuses on

compost biodegradation.

• Biodegradation is not fully

understood in wastewater facilities.

• Bacteria was collected from a wastewater treatment plant

• Samples include two different bioplastics cutlery sets; Polylactic

Acid (PLA) and Polystyrene/Agave composite (PS/Agave)
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• Analysis tests

include weight
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MS), elemental

bonds (FTIR),

surface

characterization

(SEM)
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Figure 1. Experimental Methodology

Figure 2. FTIR results for PLA (A) and

PS/Agave (B)

Leachate Tests (ICP-MS)

Peak Bond

3028 C-H stretches

3300 Agave 

2920,2850 CH2 asymmetric

1602, 1492,1450 Aromatic ring modes

756 Aromatic out of plane C-H 

bending

694 Aromatic ring bond

Elemental bonds (FTIR)

Conclusions

Surface Imaging (SEM)

Figure 3. SEM imaging of PS/Agave

Figure 3. SEM imaging of PLA

Figure $. ICP-MS graph of PLA and PS/Agave
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• Both plastics show

changes in peak

intensity across the

wavelength spectra.

• Specifically, the

PS/Agave displays an

intensity decrease

around 3330—a

characteristic peak of

the agave—indicating

slight degradation.

• Overall, the FTIR results

do not show significant

degradation in the

elemental bonds of the

plastics

Weight loss %

• Visually, not UV weathered PS/Agave and UV weathered PLA

exhibited the greatest changes.

• Overall weight loss ranged from 0.005% to 0.384% in samples.

• The negligible weight loss % supports that biodegradable

plastics are not easily degraded in these conditions.
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• Leachate tests 

show elevated 

levels of calcium 

leachate for both 

PLA and 

PS/Agave due to 

the kaolin 

additive in PLA 

and agave ashes 

in the PS/Agave

• Results show slight biodegradation of bioplastics PLA and 

PS/Agave, however, results in this study are insignificant 

compared to biodegradation rates of compost.

• The Biodegradation of bioplastics is conditional and have the 

possibility of persisting like conventional plastics if not disposed 

of properly.

• Further studies are needed to fully understand the fate of 

bioplastics and to make an impact toward true environmentally 

friendly plastics
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Peak Bond

2997-2920 -CH stretching

1755 C=O stretching

1452-1362 C-H bending

1180-1088 C-O stretching

• Surface imaging shows cracks and attached bacteria in PLA after

two weeks

• PS/Agave exhibits cracks as well, yet also peeling of the material

• These cracks and peeling features are on the nanoscale indicating

these changes are minute and represent only a small amount of

biodegradation
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