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ABSTRACT
Spherical and hollow fly ash particles having density < 1g/cm3 are known as
cenospheres.  Their concentration in coal combustion ash is typically << 1%; as a
consequence, their value is relatively high (~$0.70/kg).   However, cenospheres are
really particles containing gas bubbles independent of their density.  Hence,
cenosphere densities can vary between 0.6 g/cm3 to near or greater than 2.0 g/cm3. 
They can constitute up to 80% of some fly ashes, but there is no economic way of
selectively extracting them.

We report on the selective extraction of cenospheres, defined as particles having
bulk densities < 2 gm/cm3, from combustion fly ashes by the use of a specially-
designed, pneumatic transport, triboelectric separation system.  Processing at feed
rates up to 20 kg/hr, the concentration of low density products were measured by float-
sink analysis plus centrifugation.  The float-sink media included distilled water and
lithium metatungstate, the densities of which were varied between 1.0 gm/cm3-to-2.0
gm/cm3.  Pneumatic transport, triboelectric separation tests to optimize product
selectivity are described.  The products were analyzed by optical and scanning electron
microscopy, He pycnometry and laser granulometry.  Depending on the ash, an overall
product density of near 1.6 gm/cm3  could be obtained.  They would be useful for
creating lighter-weight ceramics and building materials, and for specialized coatings.




