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Understand Capabilities of DSI Systemp y

What are you playing: Defense or Offense?
• Hydrated lime

– $/ton vs. $/ton of pollutant removed

• Feed systemy
– Low cost system vs. cost effective system

• Mitigation plan
– Understanding flue gas characteristics

Mississippi Lime – Confidential Information

3

Understanding flue gas characteristics



Sil
Hydrated Lime DSI System

Silo

•Flue injection performed at multiple ports in 
each injection location

Dehumid.

Weigh bin
•Sites can inject at one or multiple locations
•System OST and flue coverage are key

Sp
lit
te
r(
s)Cooler

Blower

S
C
R

A
P
H

E
S
P
/

F
G
D

B
O
I
L

Mississippi Lime – Confidential Information

4

RHB
H

D E
R



Evolution of Hydrated Lime DSIy
• First systems installed in 1990’s

‘M l’ t t t TVA– ‘Manual’ tests at TVA
– Temporary then permanent 

• Steep learning curve (2007‐2010)p g ( )
– Plugging and scaling are prevalent
– Problems with large, new systems 
T i l t l h i– Trial systems also have issues

• Improved understanding of key factors (2009‐2012)
– DHUGDHUG
– Keep hydrate in suspension
– Control scale buildup

l
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– Better trial systems



Evolution of Hydrated Lime DSIy

• Many sites are installing systems correctly at the 
start or have retrofitted improvements
– DHUG a big part of it

• Pockets of problems remain

• Many advances aimed at improved On Stream Time 
and higher performance 
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Reactivity & Removal

• ThermodynamicThermodynamic
– SO3 > SO2 > HF > HCl

Benson, 2012 DHUG

• Kinetic

,

Pollutant• Kinetic
–Maximize collisions
–Hydrate D ~ 2 4 m–Hydrate D50  2‐4 m
–Gas particles  ~ 0.0003 m
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Sorbent



Bad Sorbent + Bad System
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Market Needs for Higher Performing Hydrateg g y
Lower emissions requirements at stack

SO3 , HCl , SO2

SCR

Short residence time (<1.5 sec)

APH

Boiler
Particulate
Collection FGD

Boiler

ckIn‐flight capture of SO3 due

Marginal ESP limits particulate
SO HCl SO

st
aIn flight capture of SO3 due 

to co‐injection with PAC

Desire to use less hydrate
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SO3 , HCl , SO2
Desire to use less hydrate 
Freight savings & less truck traffic



Full Scale Evaluation – SO3 Removal - HR vs. FGT 
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Full scale application
High Load conditions
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FGT hydrate gives good removal 
HR Hydrate offers better utilization or high level removal capabilities



Utility MATS for Utility MATS for HClHCl with Hydrated Limewith Hydrated Lime
(smaller unit < 300 MW, IBC)

MATS Limit
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Hydrated Lime DSI for SO2 Controly 2

HR Hydrated Lime

FGT Hydrated Lime
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Pilot Plant SO2 Reduction: HRH-64
• In‐flight capture

2 

• Poor conditions 
for SO2 reduction 

HRH‐64

with hydrate
• Temp ~320 F
• Low moisture• Low moisture

• New product  HR Hydrated Limep
significantly 
improved over 
HRH
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HRH-64:  Industrial Boiler DSI

HRH HRH‐64

HRH 64:  Industrial Boiler DSI

HRH
• HCl reduction

90 95%

HRH 64
• HCl reduction

97 99%– 90‐95%

• SO2  reduction
– 97‐99%

• SO2  reduction
– 8‐15% – 20‐44%

Inject post‐Economizer
Stoichiometric ratio range of 1.5 – 3.0
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Chad’s slidesChad s slides
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Cal’s slidesCal s slides
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QuestionsQuestions

Cal Lockert Chad DonnerCal Lockert
clockert@breenes.com
412‐431‐4499

Chad Donner
chad.donner@duke‐energy.com
513‐287‐3127

Curt Biehn
crbiehn@mississippilime.com
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