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Phil Liu is a PhD candidate at Stanford University bringing a passion for biology to the field 
of plastic waste management. As a Science Olympiad competitor throughout middle school 
and high school, he deeply appreciated the breadth and variety of scientific fields in Science 
Olympiad events like Compute This, Dynamic Planet and Cell Biology. 

Polystyrene, also known as Styrofoam, is a major source of plastic production waste, with 
more than 20 million tons produced annually. Due to its durability and corrosion resistance, 
polystyrene is notoriously difficult to biodegrade naturally, a process that can take several 
hundred years. Using energy-intensive heat or photocatalysts to speed breakdown produces 
unwanted environmental pollution containing heavy metals. 

To solve this problem of bioremediation, Phil is designing a novel approach to efficiently 
degrade polystyrene using Pseudomonas bacteria found in the gut of superworms. The goal 
of the project is to characterize and improve on natural enzymes that can break down 
Styrofoam and other polystyrene plastics. Engineering more efficient variants in biobased 
industrial polymer recycling and plastics waste management will ultimately lead to a 
reduction in the amount of plastic pollution in the environment, a noteworthy goal.

Phil plans to utilize the $25,000 SOAR Grant for bacterial protein production, liquid 
chromatography, preparation of samples, cryogenic electron microscopy, mutagenesis and 
reagents used in mutant screening. 

Dr. Jennifer Cochran, Senior Associate Vice Provost for Research at Stanford 
Bioengineering, noted Phil’s prowess in the lab but also in the community. “On top of his 
research, Phil has been involved with various outreach efforts both within and outside of 
Stanford. He is cross pollinating between Science Olympiad leaders from Caltech, Stanford 
and UC Berkeley.”

In addition to being an ARCS Foundation Scholar and Amgen Scholar, Phil “hopes to 
leverage my research to continue to teach relevant and critical topics to Science Olympiad 
participants.” He now volunteers with the Golden Gate Science Olympiad Club in the Bay 
Area of Northern California, writing tests, mentoring teams and serving as Event Supervisor 
at state and Science Olympiad National Tournaments. 

The Science Olympiad USA Foundation is a nonprofit organization founded in 2020, 
dedicated to carrying out the charitable, educational and scientific purposes of Science 
Olympiad, Inc., a nonprofit formed in 1984. This year, two first-place $25,000 SOAR Grants 
and two $10,000 runner-up SOAR Grants were awarded in each category of medical research 
impacting human health and energy/climate research impacting a safer, greener world. 
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