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Abstract

To reduce the environmental pollution caused by plastic products, biodegradable
materials like polylactic acid (PLA) are gradually replacing fossil-based polymers
nowadays. Although PLA claims to be a biodegradable plastic, it is still mainly
processed by burning. We aim to degrade PLA products into small molecular and turn
it into lactate fuel cell. In the research, PLA products are transformed into lactic acid
monomers or oligomers mainly through hydrolytic degradation and photodegradation.
The two main ways to degrade PLA are as follows. First, PLA is immersed in a low
concentration of sodium hydroxide solution or irradiated by UV light for
pretreatment, and the object is then put in ethanol to degrade. Second, PLA could be
degraded immediately in a high concentration of sodium hydroxide. The latter method
can degrade PLA merchandise within 5 minutes. To provide a high concentration of
oxygen, we design a self-made oxygen supply device, which can improve battery
performance. To form the lactate fuel cell, the degraded solution of PLA mentioned
above is used as the fuel cell anode, and self-made oxygen as the cathode. Also, we
found that the voltage of our lactic acid fuel cell can reach 0.85V as long as we use
platinum-plated nickel-chromium wire as electrode. This method of rapidly degrading
PLA can solve the current predicament of post-processing, and reduce the
environmental pollution caused by burning plastic products. Meanwhile, it is the first
time people use lactic acid as the fuel of chemical fuel cell, and successfully generate
power. This research can provide new ideas for the decomposition and utilization of
PLA plastic.
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