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Recovery of Mercury

Developer: ADA Technologies, Inc.
Contract Number: DE-AC21-97M C32195

Crosscutting Area: ESP

Problem:

Mercury was widely used in the
Department of Energy's (DOE's)
weapon-making facilities, primarily
because of its radioactivity shielding
properties and its ability to dissolve
lithium in the separation of lithium-6
(Li® from lithium-7 (Li"). This
broad use of mercury has created a
widerangeof mercury-contaminated
wastes and wastewaters.

As of May, 1995, there were over
400 identified mercury-containing
liquid wastes each with a volume of
more than 250 gallons in the DOE
Mixed Waste Inventory and likely an
equal or greater volume of DOE
wastes that are not mixed with low-
level radioactivity. In addition, a
sgnificant volume of mercury-
contaminated secondary wastewater

therma means, and recovery of the
desorbed mercury in a recyclable
form. ADA holds a patent on a
similar process for removing
mercury from off-gases (US
5,409,522, April 25, 1995) and has
tested it under conditions typical of
municipa waste incinerators. ADA
has adopted the name "Mercu-RE"
to describe its process.

Benefits:
» Sorbents are selective for mercury

»The sorbents can be thermaly
regenerated for reuse

»Liquid mercury can berecoveredin
its elemental form

»Minima or no secondary wastes

»There are numerous commercial
applications, including dental waste
waters

Technology:

ADA's process is based on the
sorption of mercury on specialty
sorbents and the regeneration of the
sorbent by thermal means,
recovering the desorbed mercury as
liquid elemental mercury. ADA's
process removes dissolved mercury
from liquid waste streams by
selective sorption utilizing a noble
metal sorbent. The processis based
on selective sorption of dissolved
mercury (in both elemental and ionic
forms) by a noble metal, such as
gold or slver. Mercury readily

will be generated in future waste Mercury-Free —
treatment activities and in Hiauid Weste N
decontamination and X X
decommissioning (D& D) efforts. ] ]

P
Solution:

Sorbent Purge Air

ADA Technologies, Inc. has Becs
developed a process whereby [
dissolved mercury is selectively , (%
removed from wastewater streams. Meraury-
The processis based on the sorption Contaminated
of mercury on specidty sorbents, | _“widWwese - Flow Mecwy |
regeneration of the sorbent by Meter Condenser
&~ OST Reference Number: 1703 May 1999 Q
iFE IL  rederal Energy Technology Center 3 Printed of Recycled Paper

&

J




fdissolves into noble metals and is
thereby selectively removed fromthe
liquid stream. The noble metal is
dispersed on inert support particles,
such as microporous aumina or
carbon. Selective remova of
mercury is achieved by passing the
contaminated liquid through a fixed
bed containing the noble metal
sorbent.

The sorbent material, when loaded
with mercury to the point of
breakthrough, can be thermally
regenerated. The spent sorbent is
regenerated by heating, first to drive
off residual water and then to drive
off the mercury. A smal flow of
purge gas carries the desorbed
mercury to a condenser where the
liquid mercury is recovered. The
liquid mercury can be recycled
provided there is no radiological
contamination.

The ADA sorbents have shown the
following characteristics based upon
testing:

» The sorbents take up more than 10
percent of the noble metal weight in
mercury a high mercury solution
concentrations

»Sorbent samples had a crystallite
size below 60 nm, which was
considered the maximum size for
efficient use of the noble metal

»The sorbent was thermally stable
up to atemperature of 700°F, which

iIs the maximum regeneration
temperature us by ADA in this
process

»Synthesis of 0.9 kg batches of
sorbent proved to be reproducible
based on duplicate isotherms

»|sotherm testing was performed
using a surrogate DOE wastewater
and the mercury concentration was
reduced from 210 ppt to 0.5 ppt in
severa samples

»|sotherm testing using a surrogate
DOE wastewater with an initia
concentration of 1000 ppt mercuric
chloride resulted in 99.9 percent
removal efficiency and final
concentrations of less than 1 ppt.

»Regeneration tests performed
showed that the time and
temperature required to remove 99
percent of the mercury from the
sorbent is 48 hours at 370°C.

Contacts:

ADA personnel have been involved
for the past five years in leading-
edge research and development of
methods for controlling and
measuring mercury discharges from
industrial processes. Mercury
control and measurement work at
ADA currently comprisesaresearch
group of about 32 people. For more
information regarding this project,
the contractor contact is:
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Principal Investigator:

Ms. Robin M. Stewart

ADA Technologies, Inc.

304 Inverness Way, South
Englewood, CO 80112
Phone: (303) 792-5615

Fax: (303) 792-5633

E-mail: robins@adatech.com

DOE's Federa Energy Technology
Center supports the Environmental
Management - Office of Science and
Technology by contracting the
research and development of new
technologies for waste site
characterization and cleanup. For
information regarding this project,
the DOE contact is:

DOE Project Manager:

Mr. Brian M. Frankhouser

Federal Energy Technology Center
3610 Callins Ferry Road

P.O. Box 880

Morgantown, WV 26507-0880
Phone: (304) 285-4847

Fax: (304) 285-4403

E-mail: bfrank@fetc.doe.gov
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