Plastics Could Be Also Acidifying the Ocean
by Elizabeth Claire Alberts
Oct. 4, 2022 – New research suggests that plastic could contribute to ocean acidification, especially in highly polluted coastal areas, through the release of organic chemical compounds and CO2, both of which can lower the pH of seawater.
• The study found that sunlight enabled this process and that older, degraded plastics released a higher amount of dissolved organic carbon and did more to lower the pH of seawater.
• However, the findings of this study were conducted in a laboratory, so it’s unclear whether experiments conducted in estuaries or the open ocean would yield similar results, experts said.
The trillions of pieces of plastic currently roving through the global ocean are known to be an assault on life.  Turtles get tangled up in discarded plastic fishing nets.  Whales open their mouths to eat and unwittingly fill their stomachs with shopping bags.  Filter-feeding fish and other organisms gobble up tiny plastic particles, poisoning themselves with the plastic’s toxins and passing that toxicity along to any animal that consumes them.
Now, new research suggests that plastic pollution could be harming the ocean in an additional way: by contributing to its acidification.
Through a series of laboratory experiments, scientists from the Marine Sciences Institute in Barcelona, known as ICM-CSIC by its Spanish acronym, found that when plastic — especially aged, degraded plastic — interacts with sunlight, it releases a cocktail of chemicals, including organic acids, into the ocean.  Organic acids are known to lower the pH of seawater, causing it to become more acidic.  In addition, the sun’s degradation of plastic can lead to CO2 release, which can cause pH to plummet further.
In highly polluted parts of the ocean, such as coastal areas, plastic could contribute to a drop of up to 0.5 pH units, which is “comparable to the pH drop estimated in the worst anthropogenic emissions scenarios for the end of the 21st century,” says Cristina Romera-Castillo, a post-doctoral researcher at ICM-CSIC and lead author of the study documenting the findings.
“The main factor producing the acidification is the greenhouse gas emissions that are dissolved in the ocean,” Romera-Castillo told Mongabay.  “But I think it’s interesting to know that plastic is also contributing to the acidification.”
The world’s oceans absorb about 30% of humanity’s carbon emissions, which has resulted in a decrease in pH across the globe.  Lowered pH obstructs the ability of marine organisms, such as corals, planktons, oysters and urchins, to build skeletons and shells out of calcium carbonate and to generally survive.  The weakening of these calcifying organisms can impact other species that depend on them for food and habitat.
Like other climate change impacts, ocean acidification doesn’t occur uniformly across the world’s seas.  But it’s estimated that, on average, the pH of surface waters has fallen by about 0.1 pH units.  That may not sound like a lot, but scientists say this drop has already resulted in numerous and widespread changes across the global ocean.  And things are set to get much worse if greenhouse gas emissions continue to rise.
Some scientists even warn that ocean acidification represents a planetary boundary, since it could significantly disrupt the functioning of Earth’s natural operating systems.  According to the planetary boundaries theory, Earth’s ability to support life as we know it could be threatened if humanity pushes ocean acidification past a certain threshold — a limit beyond which the planet cannot cope with the changes and stresses humans place on it.  When the impacts of high levels of ocean acidification interact with other Earth systems and processes, the resulting destabilization could place human life at risk.
While plastic pollution would not have nearly as much of an impact on ocean acidification as greenhouse emissions would, Romera-Castillo said it’s something to keep an eye on.  “There are many reasons why we should be concerned about plastic, and this is one more thing,” Romera-Castillo said.  “This is not the only one or maybe not the worst, but it’s one more thing.”
Romera-Castillo and her co-authors conducted their lab experiments with new plastics, as well as aged plastic collected from Canary Island beaches.  They placed the plastic waste inside glass bottles filled with seawater, then exposed the bottles to ultraviolet light similar to the amounts occurring in sunlight.  They found that the older plastic released a higher amount of dissolved organic carbon and did more to lower the pH of the seawater.
Right now, nearly 13 million metric tons of plastic reach the ocean each year.  But this number could increase dramatically in the near future.  According to the Organization for Economic Co-operation and Development, plastic production could triple in the next 40 years, going from about 460 million metric tons in 2019 to 1.23 billion metric tons in 2060.  More than likely, much of that plastic will end up in the natural environment, including the ocean.  A UN plastics treaty which is currently in the works could potentially reduce those waste amounts.
Plastics, lumped in with roughly 350,000 other types of artificial chemicals in the global marketplace, are also categorized under another already breached planetary boundary.  These so-called novel entities have become so pervasive as pollutants in the world — with new ones being engineered and introduced all the time — that they have violated the novel entity boundary’s critical threshold, with governments no longer able to keep up with evaluation or regulation of synthetic chemical risks.
Jason Hall-Spencer, a marine biologist and ocean acidification expert at the University of Plymouth, who was not involved in the new study, says the research shines a light on an important finding: that plastics do break down in seawater, releasing organic compounds and CO2 in the process.
“I think it’s important that people know about this phenomenon,” Hall-Spencer told Mongabay, “because what we’re often told is that plastics, once they get into the ocean, will last for millions of years, won’t break down or be there effectively forever.”
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