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microscopic scattering particles of anthropogenic17 and natural18 origins is comparable to the half-

decade residence time of its molecular components,19 so that appropriately fine-scale particulate

loadings of the middle stratosphere will persist for five-year intervals.  However, the stratosphere

is a chemically uncongenial location due to the high flux of ultraviolet radiation from the Sun and

the presence of oxygen, particularly in the more reactive form of ozone.

Ideally, we would prefer to deploy scattering systems – or their principal components – that would

remain in place and retain their performance-pertinent properties for a century, which is of the

order of the interval20 required for a CO2 emission pulse to be effectively sunk into the deep ocean.

However, we consider the half-decade mid-stratosphere residence time to be sufficiently long for

practical deployments.  We may re-constitute the deployment of a scattering system twice per

decade (or 20% per year), and we even consider such a short duration to constitute a relatively

rapid, naturally-operating means of disposing of possible unwanted side-effects of insolation

modulation.  Chemical stability in the stratosphere, even for material with readily available

electrons on its surface, is a tractable issue for present purposes.

                                                                                                                                                
contract with commercial space-launch services is ~$5,000, for 5-15 ton payloads.    Indeed, some types of
stratospheric deployment of oxide particulates – e.g., SO2 or Al2O3 – might be accomplished simply by
operating one or more well-engineered combustors – e.g., of elemental S or Al – at high-altitude, near-
equatorial ground-sites, from which stratospheric injection of warm gas is intrinsically advantaged.
(Combustor engineering would focus on mass-efficient, optimal-sized scatterer particle generation in the
vertically-directed exhaust, which likely would have a rocket nozzle character in order to facilitate
swift manipulation of the temperature and density of combustion products across usefully large ranges.)
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