To Slow Global Warming, Some Researchers Want to Pull Methane Out of the Air
by Cathleen O’Grady
Nov. 2, 2021 – Methane (CH4), long eclipsed by CO2 as a villain in climate change, is having its moment in the spotlight.  The United Nations climate summit opened here this week with faltering global commitments for reducing CO2.  But more than 100 nations have agreed to cut their methane emissions 1/3 by 2030.  Officials hope cracking down on the potent greenhouse gas will help limit global warming to a 1.5°C rise, the goal established by the 2015 Paris agreement.
Now, some researchers say they want to not only put less methane into the atmosphere, but also actively pull it out.  At a side event at the summit, researchers with the advocacy group Methane Action argued that so-called negative emissions technologies—alongside every trick in the book to reduce emissions—could restore methane to pre-industrial levels and trim an estimated 0.4°C to 0.6°C of warming.  With a limited time window to reach the Paris target, “Methane is really the only lever we have to buy a few decades and shave off peak temperatures by a few tenths of [1°],” says Rob Jackson, an earth scientist at Stanford University and a Methane Action board member.
Methane is a ripe target for climate action, because it traps 84 times more heat than the same amount of CO2 over 20 years.  Methane has more than doubled since pre-industrial times.  It accounts for about half the 1.1°C of global warming to date.  Big offenders include leaks from coal mines and oil and gas operations, burps and farts from cattle, and landfills, where methane-spewing microbes consume organic matter.  Emissions from natural sources such as wetlands and permafrost are picking up, too, as the planet warms.
Thankfully, methane is short-lived, breaking down into water and CO2 in about 10 years.  That means methane cuts would quickly translate into lower atmospheric levels.
Ideas to remove methane would “enhance, or speed up, this natural oxidation of methane,” Jackson says.  A fleeting, naturally occurring compound, the hydroxyl radical, defangs most atmospheric methane, but about 2% of the CH4 is destroyed by reactions with chlorine, produced when the Sun shines on salt spray in the ocean, says Maarten van Herpen, scientific adviser to Methane Action.  Lab experiments show that adding iron to sprays of seawater can boost production of both chlorine and hydroxyl, and so significantly speed up methane destruction.
Van Herpen and his colleagues want to test the concept with a handy, real-world source of iron at sea.  Marine fuel oil contains iron additives.  By studying the iron, chlorine, and methane composition in the plumes from ship smokestacks, the team hopes to provide a proof of principle for the technology.  Deployment could rely on these smokestacks, or even purpose-built chimneys, to emit the ideal iron-salt aerosol mix.  Emitting just 10% of the amount of iron that naturally reaches the atmosphere in mineral dust could be enough to restore methane to its pre-industrial level, says Matthew Johnson, a chemist at the University of Copenhagen.
Another option is to deploy a catalyst across large areas.  One candidate is titanium dioxide paint.  In the presence of ultraviolet light, it can oxidize methane in air that blows across its surface.  Buildings or even wind turbines could be coated with these “photocatalyst” paints, Jackson says.
But the technologies face many challenges.  For starters, methane only exists at levels of 2 parts per million, whereas CO2 has now surpassed levels of 400 ppm.  To make a difference, methane removal technologies would have to be deployed on a mammoth scale.  “It’s like pulling a needle from a haystack over and over again,” Jackson says.  The dream might be to remove the 2 to 3 billion tons that would restore pre-industrial levels, Jackson says.  But a more modest goal might be removing 100 million tons per year to offset persistent agricultural emissions, or new emissions produced by a warming Arctic.
Funding is also lacking, says Daphne Wysham, CEO of Methane Action.  Although technologies to remove carbon from the atmosphere have received billions of dollars in subsidies and incentives, methane removal has gotten next to nothing, she says.  “Right now, it is so unknown in policy circles.”  The group hopes to persuade diplomats at the summit to approve a declaration that calls on governments to commit resources to methane removal.
Some researchers and environmentalists are wary of monkeying with global atmospheric chemistry.  Lofting vast amounts of iron-salt particles above the ocean is reminiscent of long-standing schemes for cooling Earth – by creating a reflective haze in the stratosphere.  Some have derided the idea, as a potentially dangerous form of “geo-engineering.” 
But Jackson rejects that label.  Unlike solar geo-engineering, the iron-salt method would just speed up a chemical reaction that occurs naturally, he says.  And the particles are short-lived, so the scheme could be easily halted.  The group is planning an independent safety study before going ahead.
Methane removal is “a fascinating idea,” says University of Washington, Seattle, atmospheric chemist Alex Turner, “as long as those methods don’t lead to destruction of ecosystems or harm to the environment.”  But he would prefer to target the small number of actors in agriculture and the fossil fuel industry that are responsible for a hefty portion of methane emissions.
Euan Nisbet, an earth scientist at Royal Holloway University of London, says methane removal efforts ought to focus on sites where the gas is already concentrated, like “monster” landfills, which could be capped with a layer of soil packed with methane-guzzling microbes.  Cow barns and coal mine shafts could also be suitable targets for removal technologies, he says.
Jackson says methane removal would be futile if carbon and methane emissions continued apace.  But removal is urgent, too, he says.  “It has to be deployed in the next 20 to 30 years to really make a difference.”
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