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Gas Suspension Absorber
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Gas Suspension Absorber Technology




Unique Features of the GSA KC Cottrell !




Gas Suspension Absorber KC Cottrell !

With dry lime injection
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@ 1 Active carbon silo

e @ = 2 Reactor
w @ o G 3 Cyclone
il : .
[\ 4 Re circulation box

S— ‘ e 5 Nozzle lance
T ——> . O 6 Pump
@ | > 0 e e 7 Water tank
T = 8 Air compressor

9 Blower

< Q @ 10 Ca(OH), silo
11 Fabric filter
12 Flue gas

—1aEE @ 13 Re-circulated sorbent
14 By-product to silo or disposal




Elevation Drawing A- Gas Flow KC Cottrell ==
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Gas Suspension Absorber KC Cottrell !
Reactor

« Co-current upflow reactor

* Flue gas enters at the bottom and is turned up
into the venturi stage.

 Dry hydrated lime is pneumatically injected
below the venturi.

« Water is injected at the periphery of venturi via
dual fluid nozzles.

 Recirculated material is returned to the reactor
above the venturi.

Recirculated Material

* Droplet drying and acid gas removal occur in
the reactor.

Lime slurry or water
Dual Fluid Nozzle

Gas distribution vanes

Air lock
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Mass transfer principle in the reactor

Recirculated material

High particle density.

Venturi inlet generates high
turbulence.

Conditioned sorbent across
the full reactor cross section.

| Recirculated sorbent achieves
I a high apparent SR.

|

Atomization nozzle



Gas Suspension Absorber KC Cottrell ==

Dual Fluid Nozzles
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GSA Nozzle KC Cottrell ==
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Semi-dry system Wwith lime slurry injection

Carbon dosage

QE

I

1 Active carbon silo
2 Reactor
3 Cyclone
4 Re-circulation box

¥
B 5 Nozzle lance
HH @ 6 Pump or blower
@,:> :? 7 Water tank
i 1 1? lL 8 Air compressor

9 Lime slurry
10 Lime silo
11 ESP or FF filter
12 Water inlet
T ' 13 Flue gas
14 Re-circulated sorbent
15 By-product
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Cyclone

From Reactor /]/3
>

r »

Heating element

Rapping anvil

Heating element

Solid particles are transported out of the top of the
reactor and into the cyclone(s).

In the cyclone, the majority of the particles are
separated from the flue gas and directly returned to the
reactor via the re-circulation box(es).

Up to 99% of the particles are captured; only the
smaller lighter particles are transferred over to the filter.
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Two parallel cyclones

a

Principles of GSA/Cyclone
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Recirculation Box (1 per cyclone)

Butterfly valve

Load cell * The recirculation box returns

material to the reactor via
SCrew conveyors.

Double re-circulation
SCrews

A constant level is achieved by
extracting by-product residue
via the scalping screw.

Air lock

« Material from the scalping
conveyor is suitable for
pneumatic transport.

Heating element



Gas Suspension Absorber KC Cottrell !

Recirculation Box

Scalping Screw

N
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Recirculation Screws
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Particulate Collection

Electrostatic Precipitator Fabric Filter




Plot Plan — Gas Flow
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Gas Suspension Absorber Experience KC Cottrell !







KC Cottrell GSA Installations KC Cottrell ==

Nine Dragons | Pt. Comfort | Cheng Loong | Petron 1&2 | Petron 3&4
China Texas Taiwan Philippines Philippines

Fuel Coal Petcoke Coal or Coal or Coal or
or PRB Coal + Sludge Petcoke Petcoke

Flue Gas 258,188 ACFM 526,194 ACFM 144,408 ACFM 185,545 ACFM 185,545 ACFM

(per Boiler) X 2 X 2 X 2 X 2

Arrangement 2 Boilers 2 Boilers 1 Boiler 2 Boilers 2 Boilers
2 GSA 4 GSA 1 GSA 2 GSA 2 GSA

Operational 2008 2011 2012 2013 2015

Inlet / Outlet  4,000/800 ppm 250/ 75 ppm 630/ 40 ppm 250 /90 ppm 250 /90 ppm
SO, 45 [ 34 ppm

Reactor 16.6 ft Dia 14.3 ft Dia 11.4 ft Dia 11.75 ft Dia 11.75 ft Dia
Dimensions 69 ft Height 91 ft Height 51.5 ft Height 62 ft Height 62 ft Height
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Nine Dragons, China
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Cheng Loong, Taiwan
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GSA Under Construction
Petron Refinery, Philippines
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The Point Comfort Project KC Cottrell !
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Point Comfort, TX
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Point Comfort, TX




Reagent Prep and Delivery KC Cottrell !




Mercury Reduction System KC Cottrell !




Gas Suspension Absorber
Reference Project : Point Comfort, TX
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Dry Scrubber, Baghouse
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Point Comfort, TX
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Current Status at Point Comfort KC Cottrell 2




Chengloong Test Results KC Cottrell !




GSA - Sample Control Screen

PETRON GAS SUSPENSION ABSORBER

Fossil Fuel Power Plant
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Benefits of the GSA Dry Scrubber KC Cottrell !
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