\4

%,

2" International IUPAC Conference on Green Chemistry, 14-19 September 2008, Russia

)
99 useao ¥

4

pc COnfe,.e”
Ce
$ PL-5

“o‘e"“aho"a/

s '@ M
RECOVERY OF HEAVY METALS FROM MINING LEACHES AND WASTE STREAMS
WITH SILICA-POLYAMINE COMPOSITES: A GREEN CHEMISTRY PERSPECTIVE

E. Rosenberg

University of Montana, Department of Chemistry, Missoula, MT, USA
edward.rosenberg@mso.umt.edu

The use of solid phase adsorbents for the removal and recovery of metal cations and oxoanions
from industrial and mining waste streams has been gaining in popularity due to the greater
efficiency and environmental friendliness of this method relative to bulk hydrometallurgy or solvent
extraction. In general, the solid phases of choice have been lightly cross linked polystyrene or
methylmethacrylate polymers. In cases where dilution of a waste stream is not practical, or in the
case of waste streams containing valuable metals, ion exchange offers a viable method for offsetting
the price of environmental remediation using relatively simple and safe process designs. Moreover,
the increased use of oxidative pressure leaching and bioleaching for metal extraction from sulfide
ores in the mining industry is even more compatible with ion exchange than with solvent extraction
because it avoids the use of flammable solvents and takes metal concentrations to lower effluent
values. The polymer based matrices, however, are not particularly well suited to these large scale
applications because they often involve the use of hot solutions and wide swings in pH where the
shrink-swell properties of the polymers lead to shorter life times which decrease the economic
viability of the method. There has been significant activity of late to find alternatives to these purely
organic matrices using both inorganic and hybrid materials. In order to overcome these
disadvantages we have turned to amorphous nano-porous silica gel-polyamine composites. These
materials do not shrink or swell, can be used at higher temperatures and have much longer usable

#13° Furthermore, the polar nature of the silica

lifetimes than their polystyrene counterparts.
polyamine surface also makes for better mass transfer kinetics in the case of aqueous solutions and
the polyamine can be easily modified with metal selective functional groups, without the use of
swelling solvents, to form robust carbon nitrogen bonds.

The lecture will cover the synthesis, structural design and characterization of this novel class
of composite materials.' Applications to actual mining and industrial waste streams will be
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presented as well as direct comparisons with conventional ion exchange and chelator resins.
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