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ABSTRACT  
 
Mercury Capture Systems has a proven system to thermally desorb and chemically 
capture mercury from cement kiln dust (CKD).  Mercury concentrations of CKD have 
been reduced by 99%.  This technology utilizes a reagent, not activated carbon for 
mercury control;  it is an emissions control option for existing cement plants in meeting 
the September 2015 new National Emission Standards for Hazardous Air Pollutants 
(NESHAP).   
 
This same technology has been transferred to the beneficiation of coal combustion 
products (CCP) with the potential for the regeneration of activated carbon.  Ponded or 
impounded CCPs can be recovered, dried, and sent to a cement kiln with the 
knowledge that they will not contribute to mercury emissions.  With the upcoming 
NESHAP regulations, cement industry demand for low mercury materials will rise. 
 
Mercury Capture Systems has the flexibility of operating in a non-combustible 
environment allowing for the removal of mercury from activated carbon.  Regeneration 
of activated carbon will extend the life of the sorbent and reduce operating costs. 
 
 
OVERVIEW OF TECHNOLOGY 
 
Mercury Capture Systems patented technology was originally developed to remove 
99% of mercury from cement kiln dust (CKD), assisting the cement industry with 
meeting the upcoming NESHAP emissions limits.  Using a 13.6 - 18.1 metric tons per 
hour (15 - 20 tons per hour) indirect fired thermal desorber, Mercury Capture Systems 
thermally desorbs mercury from CKD (Photos 1 and 2). Once the mercury has released, 
it becomes a part of a small concentrated gas stream, passing through a heated 
baghouse to a gas reactor.  The vapor stream enters the gas reactor and bubbles 
through a reagent catalyst, which reacts with and converts the mercury into solid 
particles.  The heavy particles drop out of the solution and are collected as part of the 
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residue at the bottom of the recirculation tank.  The processed CKD is returned back to 
the kiln system, preserving this valuable intermediate product.  According to MCS data 
collected over the past five years, thermal desorbtion generates both ionic and 
elemental mercury. The reagent catalysts have demonstrated very effective results in 
capturing both forms of mercury directly from a gas stream. 
 
Photo 1 – Mercury Capture Systems 

 
 
Photo 2 - MCS in operation on a cloudy day 

 



 

TRANSFER OF TECHNOLOGY TO CCP 
 
The beneficial reuse of fly ash in cement manufacturing and ready mixed concrete can 
be limited by mercury and sorbent contents.  Reuse of fly ash as a raw material in 
cement manufacturing is often dependent on its mercury content.  Barring an active 
control system, mercury contained in a raw material will eventually be emitted from the 
kiln exhaust stack.  Cement plants have put limits on raw material mercury 
concentrations, i.e. 100 ppb maximum, or prohibited the use of ashes containing 
sorbents.  Reuse of fly ash in ready mixed concrete can be impeded by activated 
carbon interfering with air entraining admixtures, making the ash undesirable. 
  
Mercury Capture Systems technology is transferable from CKD to other fine materials, 
including fly ash.  In addition to removing mercury, Mercury Capture Systems reduces 
moisture contents and loss on ignition values, making previously undesirable ashes 
marketable for the cement and concrete industries.  Also, impounded ashes can be 
recovered and beneficiated. 
 
 
TESTING RESULTS 
In January 2015, a series of tests were performed to confirm the ability of Mercury 
Capture Systems technology to thermally desorb mercury and reduce the loss on 
ignition (LOI) at 1,000°C (1,832°F) content of various ashes.  These tests were 
successful and reduced mercury contents by more than 98% and LOI values by 86%;  
results are shown in Table 1.   
 
During the testing, material temperatures were varied from 427 - 510 °C (800 - 950 °F) 
and residence times were 10 or 15 minutes.  All of the tests confirmed a reduction of 
detectable mercury contents and LOI.  Initial mercury contents for Groups 1 and 2 were 
reduced by over 98%;  final mercury contents were <20 ppb for all tested temperatures 
and residence time.  The Group 3 initial mercury content was less than 60 ppb and not 
meaningful for this round of testing.  As expected, for all tests there was a general 
correlation of LOI decreasing with increasing processing temperatures and residence 
times.  Further testing is needed to determine optimum temperatures and times. 
 
Table 1: Ash processing results at 10 and 15 minutes 

Temperature 
Range  

Initial Mercury 
Content (ppb) 

Final Mercury 
Contents (ppb) 

Initial 
LOI (%)  

Final LOI 
Range (%) 

Group 1 
482 - 510 °C 
900 - 950 °F 

1,370 < 20 8.1 1.0 - 1.8 

Group 2 
482 - 510 °C 
900 - 950 °F 

1,500 <20 9.7 0.5 - 2.0 

Group 3 
427 - 482 °C 
800 - 900 °F 

< 60 
 

2 0.1 - 0.3 

 
 



 

NEXT STEPS 
 
For the next phase of the demonstration work, we will process ashes containing 
activated carbon with mercury.  These tests will demonstrate the removal of the carbon 
and mercury.  The resultant ashes will be tested in concrete to insure no issues with air 
entrainment or reactivity. 
 
Spent activated carbon will also be tested to confirm the release of the mercury while 
leaving the carbon in place.  This will be accomplished in a low oxygen atmosphere.  It 
is expected the desorbed activated carbon will retain 80% of its virgin reactivity.   
 
 
CONCLUSIONS 
 
Mercury Capture Systems can dry, remove virtually all mercury content, and reduce LOI 
values of various materials.  It offers a viable option for utilities when reclaiming 
impounded ashes or improving the quality of current ash generation.  Materials 
previously unfit for cement manufacturing because of mercury contents or ashes 
unusable for concrete because of moisture or LOI levels can be beneficiated, leaving 
marketable products.   


