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= ::f';"jS')pray Dryer Absorber (SDA)

- Rotary Atomizer

Dual-Fluid Nozzle
Circulating Dry Scrubber (CDS)

Fluidized Bed FGD
NIDS

Dry Sorbent Injection (DSI)
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2 Gas Desulphurization (FGD)
5 y Scrubber (CDS) or Circulating
3 ed (CFB) Scrubber
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~ Dry Alkali Injection for SO, control
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solionality Betweenw
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INIRSySiems Re qwre 2 Particulate Collection Device
rlovvruraglg ‘ofi the absorber — preferably a baghouse but
cotlle Lli_;_*.— 1 ESP
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= BJF“H-J: SE ‘a Ilme derivative — Ca(OH), as the reagent
rpray Dryer uses it wet in a slurry
_: -=€;DS uses semi-dry hydrate & adds water separately
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Both have limited module sizes:
SDA = 450 MW
CDS = 400 MW operating, up to 490MW
NID = 75 MW/module, multiple modules compose a system
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501 h systems stiay at least 30°F above the dew
OOl .JQF [Use carlbon steel as the primary material of
romﬂ ction.

¢ _p je) oth systems stay at least 30°F above the dew
; o) the existing chimney can be re-used in a retrofit.

ﬁ"jB"‘ th'systems recycle large amounts of baghouse catch back
~  to the absorber to improve lime usage.

Both produce a sulfite-sulfate mixed material that must be
landfilled.

Can be used in low grade concrete aggregate when
mixed with fly ash.
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r:e; d as CaOo (pebble lime)
T Dry FGD or CDS, 1/8” x 0" for NID)
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= ﬂ'.m Iaked/hydrated as follows:
- CaO + H,0 — Ca(OH),

Tn the absorber, SO, Is captured as:
3 Ca(OH), + SO, — CaS0,+%2H20 + 1/2 H,0 (70-75%)
Ca(OH), + SO, + H,0 + 1/20, — CaS0,+2H20 (25-30%)

In a CDS absorber, CO, Is captured as:
Ca(OH), + CO, — CaCO, + H,O
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Si DJQ(JJDH Sifle re" oror: 3 to as the Ca/s
frlF]Q

r\czu_ﬂ *{noles of calcium/theoretical amount of calcium
[Eguired for the moles of SO, collected

=01 Wet EGD it is expressed as a ratio to the SO,
> = coll ected.

e == "Typlcal values would be 1.03 to 1.05

f:ﬂ Dry System suppliers express their usage on the

“basis of the inlet SO, not the SO, collected like
the wet systems.

Typical values would be 1.1 to 1.4 for PRB Coal for
95% Efficiency
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Slurry drogleite MfUNCTIC
CIRIgE qu\ |
NIGHERthE temperature lower the residence time to dry the

droplet
F/ow alll _;_;'.—4 seconds Is needed to dry the largest droplet
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_____)f‘ﬁ =4me IS also a function of chlorides and recycle amount

E‘{_; H1gher the CaCl,, higher the residence time needed to dry the
= slurry droplet which can increase the amount of SO, capture

- The lower the amount of fly ash in the recycle, the higher the
residence time needed to dry a slurry droplet
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PualEFIuId Nozzles: Versus
LGN tlomy Dryers

Footgrirl [S) Jrr Iler Eor Dual-Eluid Spray Dryer Than For Rotary Atomizer
Sorey _)f/:‘.f'

REINOVE or ne Dual Fluid Nozzle (Out of 40) For Maintenance Has Less
OIFANI =i ct On Emissions Than One Rotary Atomizer (Out Of 2
LE‘& :Dr 6 [Alstom])

are Atomizer Costs —

B&W $675,000 (1 atomizer per vessel)
Alstom $250,000 (3 atomizers per vessel)
Siemens - $18,000 (20 nozzles per vessel)
Maintenance Times —

Dual-fluid Nozzles - —~12 — 15 man-hours/week
Rotary Atomizers - —20 — 30 man-hours/week
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Roir.a’y% @'rr zatipf Spra) Dryers
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vv* Dual FIU|d & Rotary Atomizer
115 About Equal

f'onsumptlon Between The Two
%cfhncﬂogles Is About The Same
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: ‘Moré Rotary Atomizer FGD Systems In Service
Than Dual-Fluid Nozzles




Rotary Atomizer
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If] l\/lrlrmr* use dualtfiond
JZZJ Shell '_ anjalternative to the Rotary
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g__nj ﬂwd noezzle lime slurry is
Q) ized by a high pressure second
’"':f e = —predominantly compressed air
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to produce the fine spray needed
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Dual fluid nozzles do not have high speed
rotating parts like the Rotary atomizer

16-20 per absorber
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r\oJor ar System

5l a use System

.-aste ‘Recycle and Storage System
== '_T—Iue Gas System
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Liffle & amHJrJJ i) Stopelge
PIEUN matic Conveylng {{0) Iong term; silos

3.

50 flgr /s CapaCIty factor storage

Hmau Jatic conveying to Preparation system
' _I,J iy Preparation system

;; 24 hours day bin
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2% 100% slakers
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1571,
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__, — 20% slurry
| 8-16 hours slurry storage
slurry piping (loop to absorbers)
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EXDtiermic Hydration Process

Q9T ElL ur e ‘Temperature

OllrllLF\ f Lime

" g0, CaCo,, “Grits”
uallt‘y of Water (SO,=, SO;7)
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" Ca0 + H,0 - Ca(OH),
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*Grit Is removed by screens
that follow the slakers. Also
Included in recycle trains
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— Czl0) 2 rl'e — Ca(OH),

500 Dzu,_, of meat released per

poEUINd of :lme slaked
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: _—;G Iy enough water used to

—— ’ydrate the lime

— 'Mgre difficult to operate than a
~— slaker
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SYAIECINS O an atomizer

— ROf ljrmn ‘sized systems atomizers are either rotary
2LOITIZET 1S, or dual-fluid nozzles

\/\/er 2l Rotary Atomizer the slurry Is fed into a disc
=i étmg at a high rate of speed (—10,000 RPM).

SWith a Dual-fluid Nozzle compressed air mixes with the
;.f = §Turry at the nozzle tip
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- * Droplets are dispersed into the flue gas stream, reacts
withrthe SO,, and are dried into fine powder




3 'gases are often split to aid
~the slurry.

—Exit temperatures must stay above
the adiabatic saturation
temperature to ensure complete
drying of droplets

Temperature above saturation

defined as “Approach to Saturation”

Atomizer
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rlpwuon_ eff slukry from: disk

J’\rorm/ﬁ Stare supplied with
gchedisconnects — as they
SIERCH nged while the Unit Is
-_—_::;'_é;;‘[i_f

~— B&\W design uses one
=== ,*_;- atomizer in an SDA

2 i
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-~ vessel

: — Alstom design use
several atomizers in a
single vessel

e

Rotary Atomizer
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SSIEINEINE Atomizer shows:
clispersiof) slUrry firom nozzle
\romuer; ?5' ssupplied with

JINERSUISCONMECES to permit on-
lir1e mrlmu”

SSIEMENS deS|gn uses 15 — 20
oJcfeiile ﬁ'd nozzles in a single
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Le en as Passes Through A Woven Or

fmpactlon Interception, And Diffusion
The Particles From The Gas Stream

Process Proceeds Particles Will Impinge Upon
P usly Collected Particles

?_—. - Tqu Bth Up Deposit May Itself Become The Collection

—

_" Medium
o« Dust Is Removed From The Media

» With an SDA or CDS System the Fabric Filter Can
Account for Up to 20% of the SO, removed
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*;Wast;QStorage Silo
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Slze based on amount of waste to disposal
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- Chimney

~Top: 20" wall papered with stainless steel (acid resistant
coating Is the lower cost option) requiring more
maintenance

Typically low load velocities/possibility of cold air infiltration
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Iatlng Fluidized Bed (CFB)
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Trie sejrlr:"c addition oifwateraliows the D
5/55@ 110 eperate on semewhat higher sulfur
fLigls F—! N the spray dryer technology

CRISESVA 5 em IS simpler in components and concept
Stian ‘the Spray Dryer
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-_,.E-_-_zu “fi:echnologles recycle large amounts of solids
ﬁ ==

= to help control lime consumption
= I—’hgh efficiencies similar to a wet FGD are possible

Low levels of emissions have been guaranteed Iin
the past

Lowest guaranteed emission — 0.040 Ib/mmBtu
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Very High Recirculation of
Baghouse Solids Results in
High Utilization of Lime
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f§ _.pposed to the spray tower design CDS adds dry
- hydrate to the absorber

Water Is sprayed in separately in the fluidized bed to
aid in collection
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Clrcu __tmg Dry Scrubber
" Alstom
:Babcock & Wilcox
’f '~ Foster Wheeler (Graff Wulff)
- Allied Technology
Babcock Power
Hitachi

Marsulex
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Loyyer ngrﬁ Al Costs

rlie Jr_wr '0) perating Costs for Reagent
Jfﬁff'" ET'Fobtprlnt

"’- e of Installation (Installed in Existing Ducts)

:@" nly. Moderate SO, Reduction (50% to 80% SO,
'= - Removal)
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Sodium

(Trona or Sodium
Bicarbonate (SBC)

_ ( ‘1F to 2200°F Optimum
_:F urnace Injection
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600°F to 800°F Optimum
for Trona

250°F to 350°F Optimum
for SBC

_ | Lime Could also be Injected
- | After Economizer

Dry Injection

Some Reduced ESP
Performance

Improved ESP Performance

Limited to —50%b SO,
Removal

Up to —80% Removal
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Normalized Stoichiometric Ratio (NSR)

Normalized Stoichiometric Ratio (NSR)

Example NSR at 60% Removal (Refer to Graphs Above  Source: Solvay Chemicals
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