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ABSTRACT

One method for reduction of mercury emissions from coal-fired utility boilers is
injection of chemically modified powdered activated carbon sorbents into hot flue gas
streams and subsequent capture of the mercury-containing sorbent along with fly ash.
Upon re-use, this fly ash-sorbent may be incorporated into concrete. Possible
differences in gaseous mercury releases from curing fly-ash concretes were
investigated by collection and measurement of mercury from concretes that contained
different fly ashes and carbon-based sorbents.

The observed emissions of mercury for the complete curing process
demonstrated a dependency on mercury concentrations in the concrete, the type of coal
burned, and the presence of sorbent. Release of mercury from these concretes was
less than 0.31% of the total quantity of mercury present from all sources. The
dependence of mercury release on the organic carbon content of the fly ash was
particularly notable. Lower emissions of mercury were observed for the ash containing
activated carbon sorbent than would be expected based on the correlation with organic
carbon, suggesting that powdered activated carbon more tightly binds the mercury as
compared to unburned carbon in the ash. During the extended curing tests, mercury
release slowly diminished with time. The decrease in mercury emission corresponds to
an expected loss of porosity for the concrete and loss of water to hydration reactions by
the components of cement.
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