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Novel Room-Temperature-Setting Phosphate 
Ceramics for Stabilizing Combustion Products 

and Low-Level Mixed Wastes 
Opportunity 
Argonne National Laboratory, with support from the 
Office of Technology in the U.S. Department of Energy 
(DOE), has developed a new process employing novel, 
chemically bonded ceramic materials to stabilize second
ary waste streams. Such waste streams result from the 
thermal processes used to stabilize low-level, mixed 
wastes. The process will help the electric power indus
try treat its combustion and low-level mixed wastes. 

The ceramic materials are strong, dense, leach-resistant, 
and inexpensive to fabricate. The room-temperature-set
ting process allows stabilization of volatile components 
containing lead, mercury, cadmium, chromium, and 
nickel. The process also provides effective stabilization 
of fossil fuel combustion products. It is most suitable for 
treating fly and bottom ashes. 

Description of Process 
The stabilization process is dual in nature: chemical sta
bilization by conversion of soluble contaminants to in
soluble phosphates followed by their physical encapsu
lation in a dense, ceramic matrix. Acid-base reactions 
occur between oxides of magnesium or zirconium and 
dilute phosphoric acid or other acidic solutions. Con
taminated ashes are mixed into the powders before the 
chemical reaction. As much as 85 wt.% of fly ash can be 
mixed with the powders. The setting time is less than 
one day. Significant volume reduction is achieved. 

Benefits 
The stabilization process is simple and inexpensive. It is 
not sensitive to the carbon content of the ashes and can 
be used for high-carbon ashes from low-nitrogen-oxides 
burners. The process could also be used to develop value-
added products such as cellular concrete and construc

tion products from benign ashes. The equipment is simi
lar to that required in the conventional cement industry. 
Retrofitting waste generators for waste stabilization is not 
expensive. 

Current Status 
Laboratory testing with several surrogate waste streams 
has been completed, as have scale-up studies on the fea
sibility of pilot-scale testing. The process has passed regu
latory tests such as toxicity characteristics leaching, long-
term leaching, and compression strength. Work is in 
progress on actual radioactive waste streams. The U.S. 
Department of Energy is patenting the process to enable 
transferring the technology to industry users. 
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DISCLAIMER 

This report was prepared as an account of work sponsored 
by an agency of the United States Government. Neither the 
United States Government nor any agency thereof, nor any 
of their employees, make any warranty, express or implied, 
or assumes any legal liability or responsibility for the 
accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that 
its use would not infringe privately owned rights. Reference 
herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United 
States Government or any agency thereof. The views and 
opinions of authors expressed herein do not necessarily 
state or reflect those of the United States Government or 
any agency thereof. 
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