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Agenda

Wh i C Li ?• Who is Carmeuse Lime?
• What Complements Hydrate DSI
• DSI Pollutant removal and Balance of Plant• DSI Pollutant removal and Balance of Plant 
• Case Study Overview
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Carmeuse Lime & Stone is one of the largest producers of lime

Who Is Carmeuse Lime?

Carmeuse Lime & Stone is one of the largest producers of lime 
products in North America:

• Carmeuse's North 
American operationsAmerican operations 
were created through a 
series of acquisitions 
between 1992 & 2008

• Distributes nearly 7 
million tons of lime 
products per year 

• 28 Plants serving 
eastern U.S. and 
Canada

• Over 1,200 employees
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Carmeuse Lime & Stone Locations 

1.....Blind River, Ontario
2.....Dundas, Ontario
3.....Beachville, Ontario
4.....River Rouge, MI

PLANTS

5.....Millersville, OH
6.....Maple Grove, OH
7.....Grand River, OH
8.....Annville, PA
9.....Manitowoc, WI
10...Chicago, IL
11...Gary, IN
12...Black River, KY
13...Maysville, KY
14...Longview, AL
15...Cedarville, MI
16...Port Inland, MI
17...Calcite Operation, MI
18...Portage, INg ,
19...Cleveland Bulk Terminal, OH
20...Erie, PA
21...PenRoc, PA
22...Chemstone‐Winchester, VA
23...Chemstone‐Strasburg, VA
24...Chemstone‐Middletown, VA
25 James River VA

TERMINALS

25...James River, VA
25A....Buchanan, VA
25B....Rocky Point, VA

26....Luttrell, TN
27....Filler Operation‐Chatsworth, GA
27A....Cisco, GA
27B....Elijay, GA

28 Macon GAA.....Baton Rouge, LA Terminal F.....Brunswick Terminal, GA
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28....Macon, GAA.....Baton Rouge, LA Terminal
B....Tampa Terminal, Tampa, FL
C.....Fort Lauderdale Terminal, FL
D.....Sanford Terminal, FL
E.....Jacksonville Terminal, FL

F.....Brunswick Terminal, GA
G....Raleigh Terminal, NC
H.....Richmond Terminal, VA
I......Hagerstown Terminal, MD
J.....Detroit Terminal, MI



What Complements Hydrate DSI – (Continued)

I d Mi i• In‐duct Mixing
 Reduce cost – “Put the sorbent guys out of business”
 Potential of reduced number of injection lancesPotential of reduced number of injection lances
 Reduce sorbent usage: Up to 40% annual savings
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Delta Wings® – Babcock Power
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ADAir‐Mixer™ ‐ ADA‐ES, Inc.
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COBRA™ Lance ‐ UCC

8 7/14/2015



Hydrate DSI and BOPHydrate DSI and BOP

SO3, HCl, HF, and yes… SO2SO3, HCl, HF, and yes… SO2
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Hydrate DSI for SO3 Control

• Benefits 
 Not just for Plume Control 
 APH Pluggage
 Duct Corrosion
 PAC Injection PAC Injection
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Hydrate DSI for HCl Control 

• Benefits
 MATS Compliance
 wFGD waste water treatment

o Reducing need to purge chlorides
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Hydrated Lime for SO2 reduction

• Benefits
 State Compliance / Consent Decree
 CSPAR / MATS

• Typically requires baghouse to be effective
• D t H idifi ti P f d S C St d• Duct Humidification Preferred – See Case Study

 Offers increased SO2 Removal and ESP performance
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Other Balance of Plant Improvements

F l Fl ibili FGD &WWT• Fuel Flexibility ‐ wFGD & WWT
 Remove HCl Pre‐FGD

• Reduced AH Out TempsReduced AH Out Temps
 Improve Heat Rate ‐‐‐ $$$
 ESP Performance Improvement
 Hg Oxidation across APH
 Increased Hg Removal Across ESP & FFDC

• No CO Emissions Increase• No CO2 Emissions Increase
 Hydrate does not emit CO2 when reacted

• No NO2 Emissions IncreaseNo NO2 Emissions Increase
 Hydrate does not have negative impact on NO2
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A Few Case StudiesA Few Case Studies
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Full Scale Trial ‐ One

• Pulverized coal‐fired boiler

Plant Description

 Less than 140 MW
 Cold‐side ESP 

• F l• Fuel
 Central Appalachian bituminous (CAPP) coal 
 1.2 # / MMBtu SO2. # / MM tu SO
 0.076 #/MMBtu HCl (Method 26a) (~65 ppm HCl)

• CEMS (opacity, NOx, SO2, Hg, and CO2)
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Full Scale Trial ‐ One

HCl Mitigation ResultsHCl Mitigation Results  

• FGT Grade Hydrated Lime!!!!

Too Much Feed!!
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Full Scale Trial ‐ Two

• Pulverized coal‐fired boiler

Plant Description

 Less than 200 MW
 Baghouse

• F l• Fuel
 PRB Blended Coal 
 0.6 # / MMBtu SO20.6 # / MM tu SO
 0.0035 #/MMBtu HCl (Method 26a) (~5 ppm HCl)

• CEMS (opacity, NOx, SO2, Hg, and CO2)
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Full Scale Trial ‐ Two

HCl Mitigation Results

• FGT Grade Hydrate
Already In Compliance
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Full Scale Trial Three ‐ Two Test Trial
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Test One – Start‐up

125 MW PCC• 125 MW PCC
• 0.5‐0.6% Sulfur Coal
• BH Temperature without water injection• BH Temperature without water injection

 285‐298°F
• BH Temperature with water injectionp j

 240‐266°F
• Water Injection Amount

 ~420‐630 GPH
• Total SO2 removal 

 36 1 46 5% 36.1 ‐ 46.5%
• SO2 removal from Humidification

 10.4 ‐ 12.3%
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Test One – Start‐up

Impact on 
efficiency
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Test Two – DSI Optimization 

125 MW PCC• 125 MW PCC
• 0.4% Sulfur Coal
• BH Temperature without water injection• BH Temperature without water injection

 265‐288°F
• BH Temperature with water injectionp j

 225‐238°F
• Total Water Injection Amount

 ~570 GPH
• Total SO2 removal – after optimization

 60 85% 60‐85%
• SO2 removal from Humidification

 Not Measured
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Test Two– Optimized Water and Sorbent Injection 
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Hydrate DSI Efficiency w/ Humidification
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Questions

Carl P. Laird 
Sr. Technical Specialist

Carmeuse Lime & Stone
Technology Center
3600 Neville Road
Pittsburgh, PA 15225
Phone: 412 777 0717 / Fax: 412 777 0727

25 7/14/2015

Phone: 412‐777‐0717 / Fax: 412‐777‐0727
Mobile: 412‐352‐1950
Email: Carl.Laird@carmeusena.com
Visit: www.carmeusena.com


