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ABSTRACT  

During the past decade increasing attention has been focused on the regulation and control of electrical 
generation and selected industrial sources of mercury emissions.  Based at least in part on this increased 
attention, the Ohio EPA issued a Major Source Permit to Install (PTI) that contained a first-ever mercury 
emission limit for a coking operation in the United States in June 2004. This nonrecovery coking 
mercury emission limit was equivalent to 95% control based on USEPA research on mercury removal 
by spray dryer absorbers (SDA) and high-efficiency fabric filter baghouses operated at coal-fired utility 
boilers.  

This paper discusses the technical and air emission differences between non-recovery coking operations 
and coal-fired boilers that indicate mercury emission control from SDA and fabric filter systems at these 
operations would be expected to vary significantly. Following this discussion, an analysis will be 
presented of the results of mercury emission testing conducted at two operating non-recovery coking 
operations in 2006. This analysis indicates that waste gas mercury removal efficiencies associated with 
SDA and fabric filter baghouse emission controls at non-recovery coke operations may range from 16% 
to 30%.  These emission test results also indicate that traditional mercury-specific controls such as 
activated carbon injection may not be as effective in mercury removal at non-recovery coking operations 
as previously expected. Finally, a brief discussion will be presented of the important policy implications 
these new findings have on the future environmental regulation of mercury emissions from a wide range 
of industrial sources including non-recovery coking operations and primary steel furnaces.   
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INTRODUCTION 
 
Mercury emissions from energy production and industrial operations in the United States is an 
increasing public concern.1  The adverse human health and environmental impacts from mercury 
emissions have resulted in extensive public and private research on the nature and control of 
mercury emissions.  According to the United States Environmental Protection Agency (USEPA), 
the largest source of airborne mercury emissions in the United States is the stationary electric 
utility coal combustion boilers.2   As a result, USEPA and at least a dozen states have undertaken 
regulatory actions in the past few years to reduce mercury emissions from these coal combustion 
sources.  These regulatory actions are expected to reduce mercury emissions from stationary 
electric utility coal-combustion boilers by at least 70% by the year 2010.3 
  
In contrast with coal combustion, estimates of mercury emissions from coking operations (both 
by-product and non-recovery) have not been generally available.4  Historical testing conducted at 
by-product coking plants has indicated that mercury emissions from combustion stacks were not 
generally present.   Based on limited European data, USEPA estimated that total annual mercury 
emissions from coke plants in the United States were only approximately 0.7 tons in 1997.5   As 
a result, coking operations have not been subject to much public concern or regulation regarding 
mercury emissions.  However, this environment changed dramatically beginning in 2004.  
 
In April 2004, FDS Coke Plant, LLC proposed the construction of a non-recovery coking plant 
near Lake Erie in Toledo, Ohio.  The plant was designed to charge 2.052 million tons of coal on 
an annual basis using state-of-the-art technology that incorporated a number of new innovations 
that act to reduce air pollutant emissions.  However, the FDS Coke Plant was a Major Source 
being located in an area with a troublesome past associated with existing air emission sources.  
As a result, public interest and concern regarding the potential environmental and health impacts 
from air pollutant emissions from the proposed FDS Coke Plant were significant.  These impacts 
included aerial deposition of the mercury emissions associated with the proposed plant. 
 
Based on the limited available information, a technically justified estimate of actual mercury 
emissions from the FDS Coke Plant could not be generated for the air permit application.  
Technical experts expected some co-removal of mercury in waste gas emissions from the plant 
as a result SO2 and particulate air pollution control (APC) equipment.  However, a reasonable 
“controlled” mercury emission estimate could not be developed in the short time period 
associated with responding to significant public comments.  These comments included requests 
by Sierra Club, the State of Michigan, and the Canadian Province of Ontario to restrict mercury 
emissions from the plant.  As a result of the extensive public comments, Ohio EPA issued a 
Major Source Permit to Install (PTI) for the FDS Coke Plant in June, 2004 that contained the 
first-ever mercury emission limit for a coking operation in the United States.6   
 
The Ohio EPA’s mercury emission limit for the FDS Coke Plant was equivalent to an estimated 
95% control efficiency.7  The basis for the plant’s mercury emission limit was USEPA findings 
associated with the Coal Fired Electric Utility Mercury MACT.8  These findings indicated that 
total mercury emissions from bituminous coal-fired utility boilers were reduced by up to 98% 
with APC systems consisting of a spray dryer absorber (SDA) and fabric filter baghouse.9   
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The FDS Coke Plant’s design incorporated a semi-dry SDA and fabric filter baghouse to control 
SO2 and particulate emissions.  Therefore, Ohio EPA believed it was reasonable to establish a 
mercury emission limit for the FDS Coke Plant that was consistent with USEPA’s proposal for 
new electric utility coal-fired boilers.   
 
FDS Coke Plant, LLC subsequently appealed the Ohio EPA PTI and obtained the ability to 
revise the mercury emission limit after performance of required emission testing.  This 
concession was based in large part on information provided to Ohio EPA on the number of 
important differences between coal-fired boilers and non-recovery coking operations that would 
adversely impact mercury control by SDA and baghouse fabric filter APC systems at non-
recovery coke plants.  

COAL COMBUSTION VERSUS NON-RECOVERY COKING  
 
The combustion of coal in utility boilers consists of the direct chemical oxidation (i.e., burning) 
of the volatile matter and organic carbon contained in the coal in the presence of excess oxygen 
to create heat.  This combustion process results in primarily ash (composed of inorganic silicas 
and metals), combustion by-products such as sulfur dioxides, nitrogen oxides, carbon dioxides, 
and incomplete combustion products such as trace unburned carbon, volatile organic compounds 
(VOCs), and trace metals.10   
 
In contrast, the non-recovery coking process uses both direct and indirect high-temperature 
heating in an oxygen deficient atmosphere to concentrate the carbon in the coal and transform 
the coal into coke.11  The “carbonization process” is accomplished using heat to make the 
volatile matter and carbonization by-products evolve from the coal.  In non-recovery coke ovens, 
evolved gases are first partially combusted (i.e., burned) above the coal in the oxygen deficient 
atmosphere maintained in the coke oven (see Figure 1).  
 

Figure 1: Non-Recovery Coke Oven Construction Details 

 
 

Source: Sun Coke Company Website  
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This combustion of the evolved gases above the coal charge creates direct heat for the coking 
process to continue.  The partially combusted gases exit the top of the oven chamber, then 
circulate through the oven walls into the sole flue where additional combustion of the gases 
occurs in the presence of additional oxygen. This additional sole flue combustion provides 
indirect gasification heat to the coal charge.  The combusted gases then exit the sole flues and 
enter the common waste gas tunnel for complete secondary combustion prior to APC and 
eventual exhaust. 
 
The overall efficiency of the combustion process in a coal-fired utility boiler depends greatly on 
the technique and design of the equipment.12   A key criterion for all coal-fired utility boiler 
configurations is the relative efficiency in the complete combustion of the organic carbon and 
volatile matter in the coal with the resulting generation of inorganic ash (fly or bottom).    
For example, when coal is burned by pulverizing the coal and entraining the coal particles in the 
primary air being fed into the boiler, USEPA estimates that 60% to 80% of the total ash 
generated from the combustion process is fly ash.13  This fly ash would be classified as 
particulate matter (PM) that is subsequently reduced prior to emission using APC systems such 
as fabric filter baghouses.   
 
In contrast, the carbonization process associated with coking is conducted in an oxygen deficient 
environment to minimize the creation of ash and the resulting waste gas PM.  The creation of ash 
during the coking process reduces the overall coke yield.  
 
Overall, the fundamentally distinct processes of coal combustion and non-recovery coking result 
in important differences in key characteristics of the waste gas emissions and potential mercury 
removal at coal-fired utility boilers and non-recovery coke batteries.  These differences have 
been further demonstrated by mercury emission testing recently conducted at non-recovery 
coking operations in late 2005 and 2006. 

2005/2006 NON-RECOVERY COKE PLANT EMISSION TESTING 
 
Two different non-recovery coking plants were required by USEPA and Ohio EPA to undertake 
mercury emission testing programs beginning in late 2005 and ending in mid-2006.14  The plants 
included the Indiana Harbor Coke Company (IHCC) operation located in East Chicago, Indiana 
and the Haverhill North Coke Company (HNCC) operation located in Haverhill, Ohio.  Both of 
these non-recovery coking operations use a SDA and fabric filter baghouse for the control of 
waste gas emissions of SO2 and PM.  The co-removal of mercury by this APC equipment 
configuration at non-recovery coking operations is important new information.   
 
The mercury emission testing program at IHCC included two sets of mercury emission tests 
(three runs each) conducted approximately 6 months apart.  These mercury emission tests 
included using Method 101A and the Ontario Hydro Method to obtain pre and post-control total 
and speciated mercury concentrations in the waste gas.  As part of the mercury test program, 
IHCC also determined the mercury content of the coal blends charged to the ovens during the 
performance of the testing. 
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The mercury emission testing program at HNCC used Method 101A to obtain pre and post-
control total mercury concentrations.  Mercury speciation was not conducted as part of the 
HNCC mercury testing program.  In addition, the mercury content of the coal was not 
specifically tracked during the testing activities.  However, HNCC has an existing air permit 
requirement to monitor and record the average monthly mercury content of coal charged to the 
ovens.  Therefore, this coal mercury content information was available for the time period 
associated with the testing.   

In addition to the recent mercury emission testing, both IHCC and HNCC have also conducted 
other emission testing activities that provide additional insights into important differences 
between coal-fired combustion and non-recovery coking waste gas characteristics.  These 
differences have the potential to adversely impact the potential removal of mercury by SDA and 
fabric filter baghouse APC systems at non-recovery coking operations.    

Coal Combustion and Non-Recovery Coking Waste Gas Characteristics  
 
Based on research conducted in support of the proposed mercury NESHAP rule (40 CFR Part 63 
Subpart UUUU), there has been an extensive amount of information generated on the waste gas 
characteristics of coal-fired utility boilers.  In contrast, existing information on the waste gas 
characteristics for non-recovery coking operations is relatively limited.  However, even with this 
limited information, a number of important differences in the waste gas characteristics between 
coal-fired utility boilers and non-recovery coke ovens can be identified.  These differences result 
from both the distinct equipment and chemical processes involved in the emission sources.   
 
A summary comparison of selected uncontrolled waste gas characteristics for coal-fired utility 
boilers and non-recovery coke ovens obtained from various technical reports is provided in 
Tables 1 and 2.15 Differences in the waste gases include both the physical characteristics and 
specific pollutant loading rates and exhaust gas concentrations.    
 
Physical Characteristics 
 
As shown in Table 1, waste gas from coal-fired utility boilers is typically slightly lower in 
temperature and percentage moisture than expected for non-recovery coke plants.  Waste gas 
flow in coal-fired utility boilers is also generally larger than non-recovery coke plants.  These 
lower temperatures and moisture contents have an impact on mercury removal efficiency by 
SDA and fabric filter baghouse (see discussion below).     
 
Pollutant Loading 
 
Based on the combustion process, overall waste gas pollutant loading is significantly greater in 
coal-fired utility boilers than in non-recovery coke oven waste gases.  As shown in Table 1, one 
key difference is the amount of PM present in the waste gas.  Coal-fired utility boilers will have 
an estimated 15 to 30 times more filterable PM in the uncontrolled waste gas than non-recovery 
coking plants.  The PM content of a waste gas is a key consideration in removal of mercury 
within a waste gas stream using SDA and fabric filters.16  This results from the impact that 
mercury speciation has on the removal efficiency of this type of APC equipment.
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Table 1. Comparison of Coal-Fired Utility Boiler and Non-Recovery Coking Oven Waste Gas Characteristics 
 

 
Uncontrolled Bituminous Coal Combustion Boiler Waste 

Gas 

 
Uncontrolled Non-Recovery Coke Oven Waste Gas 

 
 

Characteristic/ 
Pollutant  

Value 
 

Conc. Comments/References 
 

Value 
 

Conc. Comments/References 
 

Temp (C°) 
 

121 - 177 
 
USEPA (April 2002) , Table 7-1 

 
180 - 200 

 
Average range post-HRSG (IHCC, HNCC, FDS) 

 
Flow Rate (dscfm) 

 
11,000 - 4,000,000 

 
USEPA (April 2002), Table 7-1 

240,000 
590,000 

 
Average range (IHCC, HNCC, FDS) 

 
% Moisture 

 
9 - 12 

 
Range of values reported in literature. 

 
12.6 - 21 

 
Jewel Table 7-4, IHCC (12/99), HNCC (3/06) 

 
 

 
lb/ton1 

 
Conc. 

  
lb/ton2 

 
Conc. 

 

 
Filterable PM 

 
33-66 

 
2.4 gr/dscfm 

 
Filterable PM is classified as >0.3 
microns in size.  Conc. from ICR 
Reference 4 and 6 

 
0.05 - 

1.8 

 
0.0023 - 
0.0455 

gr/dscfm 

 
Jewel Table 7-1, IHCC (12/99), HNCC (3/06) 

 
 

Condensable PM 

 
 

NA 

 
 

NA 

 
Condensable PM is primarily organic 
compounds. 

 
0.15 

 
0.0068 

gr/dscfm 

 
Jewel Table 7-1,  Condensable PM is primarily 
organic compounds. 

 
 

SO2 

 
 

32 

 
1,600 - 

20,000 ppm 

 
Lb/ton SO2 calculated using 0.85% 
Sulfur consistent w/ Jewel testing.  
Concentration based on range of values 
reported in literature.  

 
 

9.3 - 
12 

 
 

400 - 600 
ppm 

 
Range of average values documented at Jewel 
and IHCC (12/99). 

 
NOx 

 
10-31 

 
100 - 300 
ppm 

 
NOx concentration will vary depending 
on boiler design. 

 
0.66 - 

1 

 
48.8 - 60 ppm 

 
Jewel (9/92) and IHCC (12/99) 

 
CO 

 
0.5 

 
7 - 119 ppm 

  
CO concentration will vary greatly 
depending on boiler design. 

 
0.05-
0.13 

 
11 - 22 ppm 

 
Jewel (9/92), IHCC (12/99), HNCC (3/06) 

 
1 Based on AP-42 Coal Combustion, Uncontrolled Coal Table 1.1-17,   Values represent a range of factors in literature.  SO2 loading will depend on coal sulfur content. 
2 Based on AP-42 Non-Recovery Coke Ovens, Table 12.2-20.  Based on single set of tests conducted at 1 operation.  SO2 loading will depend on coal sulfur content. 
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Significant differences between coal-fired utility boilers and non-recovery coking waste gas 
characteristics can also be observed in the SO2 and NOx loading rates.  As shown in Table 1, 
these loading rates and waste gas concentrations are from 10 to more than 30 times higher in 
waste gas from coal-fired utility boilers.   
 
The difference in SO2 and NOx loading results from the goal of complete combustion of carbon 
in coal-fired boilers versus conversion of coal to carbon at coking operations.  The higher 
concentrations of SO2 and NOx also appear to impact the speciation of mercury in waste gas. 
 
Finally, as shown in Table 2, the loading rates for a number of metals in waste gas from coal-
fired utility boilers are also higher than non-recovery coking operations.  This is not unexpected 
based on utility boilers’ objective of burning all the organic carbon contained in the coal and the 
resulting release in some form of all the metals present in the coal.  In contrast, non-recovery 
coking operations do not burn coal so specific forms of metals including mercury may remain in 
the carbonized coke and not enter the waste gas.   
 
 
Table 2.  Comparison of Coal-Fired Utility Boiler and Non-Recovery Coking Oven 
 Waste Gas Metal Characteristics 
 

Uncontrolled Bituminous 
Coal Combustion Boiler 

Waste Gas 

Uncontrolled Non-
Recovery Coke Oven 

Waste Gas 

 
 

Characteristic/ 
Pollutant  

lb/ton1 
 

lb/ton2 
 

Arsenic 
 

0.017 
 

0.0013 
 

Beryllium 
 

0.0021 
 

0.00002 
 

Cadmium 
 

0.0011 
 

0.00018 
 

Chromium 
 

0.032 - 0.040 
 

0.00063 
 

Lead 
 

0.013 
 

0.0031 
 

Manganese 
 

0.0058 - 0.076 
 

0.00030 
 

Nickel 
 

0.026-0.033 
 

0.00058 
 

1 Based on AP-42 Coal Combustion, Uncontrolled Coal Table 1.1-17,   Values represent a range of factors discussed in literature. 
 Metal  loading rates will vary depending on coal metal concentrations. 
2 Based on AP-42 Non-Recovery Coke Ovens, Table 12.2-20.  Based on single set of tests conducted at Jewel Plant.  Metal  
loading rates will vary depending on coal metal concentrations. 
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Mercury Speciation Differences 
 
According to USEPA, the term speciation is used to denote the relative amounts of three forms 
of mercury in waste gas from a coal-fired utility boiler or non-recovery coking operation.  These 
forms include particle-bound, oxidized, and elemental.17  Mercury in coal primarily exists as 
sulfur-bound compounds (i.e., oxidized) and compounds associated with the organic carbon 
fraction (i.e., particle-bound).  Only small amounts of elemental mercury are typically in coal.18 
 
A large number of parameters have been identified by researchers to impact mercury speciation 
and/or the mercury removal efficiency of SDA and fabric filter baghouses at coal-fired utility 
boilers.  These parameters would also be expected to impact mercury speciation and the mercury 
removal efficiency of SDA and fabric filter baghouses at non-recovery coking operations.   
 
When coal is burned in an utility boiler, combustion of all the organic carbon and the high 
temperatures (2700 °F) will release and vaporize all the mercury in the coal to form gaseous 
elemental mercury (i.e., Hg0).  The subsequent cooling of the waste gas and interaction of the 
gaseous elemental mercury with other combustion products such as fly ash (PM) and chlorine 
then results in a larger portion of the elemental mercury being converted to oxidized or particle-
bound mercury.  Oxidized mercury compounds in the waste gas may include mercuric chloride 
(HgCl2), mercury oxide (HgO), and mercury sulfate (HgSO4). 
 
Extensive mercury testing conducted at 31 coal-fired utility boilers under the Phase III 
Information Collection Request (ICR) supporting the Mercury NESHAP demonstrated that the 
overall average pre-control proportion of total mercury that was particle bound for these boilers 
was approximately 78% (see Figure 2).   In contrast, the average pre-control proportion of total 
mercury that was oxidized or in elemental form was approximately 13% and 9%, respectively.  
 

Figure 2: Mercury Speciation for uncontrolled (Inlet) Waste Gas 
from Bituminous Coal-Fired Utility Boilers

78.09

12.68
9.22

Particulate
Oxidized
Elemental

 
Source: USEPA ICR Electric Utility NESHAP Phase II Test Data 
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Based on mercury testing results from IHCC, pre-control mercury speciation at non-recovery 
coking operations is dramatically different than at coal-fired boilers.19  As shown in Figure 3, the 
proportion of particle-bound mercury to total mercury in the pre-control waste gas at a non-
recovery coking operation averaged approximately 0.15%.   
 

Figure 3: IHCC Speciated Mercury Analysis at FGD Inlet 

0.29%

60.82%

38.90%

Particulate
Oxidized
Elemental

 
Note:  Results are based on the average of six emission test runs conducted at IHCC.     
 
Furthermore, the average pre-control proportion of total mercury that was oxidized or in 
elemental form increased to approximately 62% and 37%, respectively.  The dramatic increase in 
the amount of elemental and oxidized mercury in non-recovery coke oven waste gas is not 
unexpected.  As discussed above, the non-recovery coking process characteristics and lower PM 
content of the waste gas point toward the proportion of particle-bound forms of mercury being 
significantly lower than present in coal-fired utility boiler waste gas.   
 
USEPA’s existing AP-42 emission factor estimates that the mercury emissions per ton of coal 
coked at a non-recovery coking operation are only about 25% less than from a ton of coal 
combusted in a utility boiler.  As expected, based on the recent IHCC test data, a much greater 
proportion of total inlet mercury concentrations to a SDA and fabric filter baghouse at a non-
recovery coking plant are elemental and oxidized forms.   
 
These speciated forms of mercury would be expected to be poorly controlled by a SDA and 
fabric filter baghouse configuration.   This conclusion is dramatically shown by the results of the 
mercury emission testing conducted at the IHCC and HNCC non-recovery coke plants.  
Therefore, these recent testing results have important regulatory policy implications for non-
recovery coking operations. 
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MERCURY REMOVAL AT NON-RECOVERY COKE PLANTS 
 
As shown in Figure 4, the average total mercury removal effectiveness for SDA and fabric filter 
baghouse configurations at non-recovery coking operations are estimated to range from a low of 
approximately 16% to a high of approximately 30%.  These rates are significantly lower than the 
98% or greater mercury removal experienced at coal-fired utility boilers.   

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

IHCC1 IHCC2 HNCC*

Plant

Figure 4: Total Mercury Removal by SDA / Fabric Filter at 
Non-Recovery Coke Plants

Ontario Hydro
Method 101A

Test Methodology

 
Note: HNCC mercury removal rate was estimated based on monthly mercury coal composition information, emission test coal 
charging information, and measured outlet mercury concentrations.  
 
The low mercury removal rates by a SDA and fabric filter baghouse equipment configuration at 
non-recovery coke plants is not unexpected based on the important differences in the mercury 
speciation between coal-fired utility boiler and non-recovery coke plant waste gas.  As discussed 
above, more than 99% of the total mercury present in non-recovery coke oven waste gas entering 
the SDA is in the oxidized or elemental form.   
 
Based on the IHCC emission test results, particulate mercury in non-recovery coke oven waste 
gas is still well controlled by the SDA and fabric filter baghouse equipment configuration.  As 
shown in Figure 5, more than 83% of the inlet particulate mercury was controlled by the SDA 
and fabric filter.  This is an especially high removal rate given the extremely low particulate 
loading present in non-recovery coke plant waste gas. 
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Figure 5: Control of Speciated Mercury by SDA / 
Fabric Filter

83.33%

0

18.00%

58.61%

5.13%

42.42%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

Particulate Oxidized Elemental

2005 IHCC
2006 IHCC

 
Note: Results based on average of three emission test runs conducted for each year  
 
In contrast to particulate mercury, the removal of oxidized and elemental mercury is at a much 
lower rate and with important variability.  Elemental mercury control by the SDA and fabric 
filter APC equipment configuration ranges from approximately 42% to 58%.  However, the 
apparent higher elemental mercury removal rate may result from the conversion of elemental 
mercury to oxidized mercury by the SDA (see Figure 6).  Oxidized mercury removal by a SDA 
and fabric filter equipment configuration appears to range from approximately 5% to 18%. 
 

Figure 6: IHCC FGD Outlet Speciated Mercury Emissions

0.06%

27.95%

71.99%

Particulate
Oxidized
Elemental

 
Note: Results based on calculated average across a total of six emission test runs. 
 
As shown in Figure 6, the lower relative rate of removal for oxidized mercury may result from 
the conversion of elemental mercury to oxidized mercury by the SDA.  The mercury speciation 
of the IHCC waste gas exiting the SDA and fabric filter was on average 71.99% oxidized, 
27.95% elemental and 0.06% particulate.   
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By comparison, the oxidized content of the inlet waste gas to the SDA was only approximately 
39%.  These results would indicate the conversion of elemental mercury to oxidized mercury by 
the SDA. The conversion of elemental mercury to oxidized mercury by the SDA at a non-
recovery coke plant would be consistent with research on coal-fired utility boilers.  This research 
has shown that at least four general parameters have an impact on mercury speciation and 
mercury removal by a SDA and fabric filter baghouse.20 21 These parameters include:  
 

1) Coal Composition  
2) Plant Process Conditions 
3) Waste Gas PM Composition  
4) Waste Gas Chemical Characteristics 

 
Each of these parameters contains a number of different factors that would likely impact mercury 
speciation and removal by SDA and fabric filter baghouse configurations at non-recovery coke 
plants.  Therefore, the 16% to approximately 30% total mercury removal rates recently identified 
may vary further across non-recovery coke plants.  However, these uniformly low total mercury 
removal rates have important environmental regulatory policy implications for both non-
recovery coke and potentially integrated steel plants.    
 
REGULATORY POLICY IMPLICATIONS 
 
Based on historical information, mercury emissions from coke plants have not been identified as 
significant sources of aerial deposition by USEPA.  Therefore, regulatory actions by USEPA and 
most states have not focused on limiting mercury emissions from non-recovery coking 
operations.  However, the recently documented low co-removal of mercury by SDA and fabric 
filter baghouse equipment at non-recovery coke plants combined with the increased production 
of coke by non-recovery plants in the United States could change this in the near future.   
 
The US Department of Energy Information Agency estimates that approximately 24.2 million 
tons of coal was used by US coke plants in 2003.  Operating non-recovery coke plants currently 
used approximately 2.8 million tons of coal (11.5%).   
 
As shown in Figure 7, based on an average removal rate of 25% by the SDA and fabric filter 
baghouse, annual mercury emissions from coal usage at currently operating non-recovery coke 
plants (three plants) would range from approximately 0.2 to 3.2 tons, depending on the mercury 
content of the charged coal.  The mid-range of this annual non-recovery coke plant mercury 
emission rate would exceed USEPA’s prior 1997 total mercury emission estimate for all 24 
captive and merchant coke plants in the United States.    
 
Furthermore, completion of the proposed FDS Coke Plant and a Phase II component at HNCC 
will increase the annual coal usage at non-recovery coke plants to approximately 6 million tons 
by 2009.  The resulting estimated annual mercury emissions from non-recovery coke plants 
would range from 0.5 to 6.4 tons, depending on the mercury content of the coal used if mercury-
specific controls (i.e., activated carbon injection) were not required at the operations.   
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Figure 7: Total Projected Non-Recovery Hg Emissions  2006 - 2015
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Note: Hg Concentrations in coal based on actual range of coal mercury content information from IHCC and HNCC testing data. 
 
More importantly, as the majority of existing by-product batteries get more than 40 or 50 years 
old increasing numbers of these by-product plants could very likely be replaced with non-
recovery coke plants.  According to USEPA, non-recovery coking is estimated to be 30% less 
costly than by-product coking because of the lower required labor inputs and absence of 
recovery plant operations.22   In addition, non-recovery coke plants are estimated to produce less 
than ½ of CO2 equivalent emissions than by-product plants, an increasing important concern.23  
 
Based on these industry factors, one might reasonably predict that non-recovery coke plants 
could make up 50% of the production capacity by 2015.  As shown in Figure 6, if this increase 
occurs and only SDA and fabric filter baghouses are specified as APC equipment then annual 
mercury emissions from non-recovery coke plants would range from 0.9 to 13 tons, depending 
on the mercury content of the coal used.  At the high-end of this annual mercury emission rate, 
non-recovery coke plants would be the largest single industrial manufacturing source of mercury 
in the US by 2015.  
 
In response to the increased public concerns regarding mercury emissions, state environmental 
regulatory agencies in Ohio, Pennsylvania, and Illinois have already taken steps to reduce the 
mercury emissions at proposed new non-recovery coke plants by requiring add-on mercury 
control using the injection of activated carbon (AC).  The Ohio EPA’s permit-to-install (PTI) 
issued to both the FDS Coke Plant and HNCC Phase II require the use of AC injection as a 
mercury-specific add-on control.  The actual reduction in mercury to be obtained from AC 
injection is still unknown because these new plants have not begun operation.  However, based 
on utility coal-fired boiler research, we do know that wide range of factors can influence 
mercury reduction using AC injection.  Further research into this issue will likely be required.    
 
Finally, USEPA has completed rulemaking to reduce mercury emissions from utility coal-fired 
boilers to an annual cap of 15 tons by 2018.  This rulemaking was a tremendous undertaking in 
terms of both agency research and staff time.  Completion of this effort means USEPA’s 
attention can be turned to other potential regulatory efforts.   
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The recent mercury emission testing results for non-recovery coke plants points toward the 
underestimation of mercury emissions from both coke and iron/steel manufacturing.  According 
to USEPA information, captive by-product coke plants were located at 13 integrated iron and 
steel plants in 2000.  These integrated iron and steel plant typically use conditioned coke oven 
gas as fuel for the basic oxygen furnaces.  As a result, one could expect elemental or oxidized 
mercury to be present in the conditioned coke oven gas and, subsequently emitted by the steel 
furnaces.   As a result, iron and steel manufacturing plants may also be a more significant source 
of mercury emission than previously identified.  Additional research will clearly be required to 
answer this question. 
 
In closing, state regulation of mercury emissions from non-recovery coke plants was started by 
Ohio EPA in June 2004.  If or when these early state regulatory efforts will result in uniform 
USEPA regulatory actions is anyone’s guess at this point.  However, the new information being 
obtained from the non-recovery coke plant mercury emission testing activities is pointing to 
where the answers lie.   
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