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DRY SCRUBBER Technology Overview
SDA=SPRAY DRYER ABSORBER

SDA=SPRAY DRYER EVAPORATOR

CDS AND NID DRY INJECTION SYSTEMS




SDA DRY FGD

LESSONS LEARNED BACKGROUND
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Why SDA/Fabric Filters?

1. EMISSION PERFORMANCE,
COMBINED HIGH PERCENTAGE
CAPTURE OF SO,, SO;, HCL
HAZARDOUS METALS AND
ORGANICS W PAC.

2.ENVIRONMENTALLY ACCEPTABLE
WASTE.

3.CARBON STEEL GAS ENVELOPE.




SDA Basic Designs

CONCEPTS, DIFFERENCES



SDA FGD EXPERIENCE

FIRST US SPRAY DRYING PATENT:
SAMUEL PERCY,1872

Origins: Chemical & Food Processing
Late 1970°‘s — Early 80‘s Development

*About 20,000 MW operating on US coal-fired utility boilers

*Technology options:
* Rotary atomizers

» Dual-fluid nozzles

Rotary atomizers predominant in US power industry,
PRB Coal First Applications, ongoing developments
For Up to ~3% Eastern Bituminous blends.

Dual-Fluid Nozzles in many smaller installations:
Municipal WTE, Iron & Steel Emissions Control.

SDA Systems can also reduce Plant Waste Water Discharge.
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Dual-Fluid Nozzle SDA




SDA FUNDAMENTALS

Mechanical / Chemical and Process Design Steps to Success

Key Process Steps

1. Slurry solids control, Note SLOWER drying
with Thin slurry!

2. Atomize slurry droplets / energy input.

3. Maintain SDA Mixing Energy!
SDA DP Generates Turbulence!
Droplet Drying and Gas Cooling/Humidification.

4. Maintain Consistent Approach to Gas Saturation.

Absorption of acid gases during cooling and drying
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- Slaking Reaction
CaO + H,0 — Ca(OH), + HEAT
« Absorption / Drying Reactions
SOZ(g) + Ca(OH)Z
— CaS0; ¢ %2 H,0(s) + ¥2H,0(g)
CaSO; » %2 H,0(s) + 20, + 1.5H,0(g)
— CaS0, ¢ 2 H,0 (s)
SO;(g) + Ca(OH)2 + H,0 - CaSO, ¢ 2 H,0(s)
2 HCl(g) + Ca(OH)2 — CaCl, « 2 H,0(s)
2 HF(g) + Ca(OH)2 — CaF, + 2 H,0(s)



TYPICAL SDA PROCESS FLOW DIAGRAM WITH
SLAKER AND PRODUCT RECYCLE
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SDA Fundamentals Continued



ATOMIZATION — ENERGY INPUT REQUIRED!
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Rotary Atomizer Dual-Fluid Nozzle Alkali Slurry Droplet
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ROTARY ATOMIZER
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ROLE OF FABRIC FILTER

Part of the process

Second Stage Reaction

SO
_ S0, :
— SO, SO2
— HCI/HF
_ Hg SOZ

— Other trace elements SOs3

Collection SOz '.bc'

— Fly ash and SDA Product
— Carbon for Hg Control

FF Pressure Drop is important!
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MULITPLE ROTARY ATOMIZER SDA DESIGN

Designed for boiler load following
Multiple atomizers (up to 400 hp)
Each atomizer acts independently

Typically designed to allow compliance
at full-load with one atomizer out of service

Top inlet with gas disperser to promote good gas/liquid contact
No internals inside of Spray Dryer Absorber Vessel

13 REINHOLD/PCUG CONFERENCE, JUNE 2026, NASHVILLE TN / ©ANDRITZ




GAS DISPENSER

Rotary Atomizer Gas Disperser
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ROTARY ATOMIZER CFD MODEL

Water mass fragtion [ fradae H
0.964 —

0.723

0.482

0.241

0.000

Droplets, 15t second of Droplets, 2"? second of
travel travel
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ROTARY ATOMIZER CFD MODEL

\

Temperature [

Zoom in on atomizer
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Lessons Learned: 6 Things to know

1. RESPECT SYSTEM STARTUP PROCEDURES

2. UNDERSTAND SLURRY DENSITY IMPACT

3. INSTRUMENTATION MAINTENANCE

4. MAINTAIN APPROACH TO SATURATION CONTROL
5. EQUIPMENT PREVENTIVE MAINTENANCE

6. CONTINUOUS OPERATOR TRAINING / SHARING



1. Respect system Startup procedures

HOT OR COLD FURNACE STARTUP, AMBIENT TEMP?
ALL EQUIPMENT READY, TAGS CLEARED, DOORS
CLOSED, INSTRUMENTS OK?

OBSERVE ID FAN INLET GAS TEMPERATURE TO
LIMIT CONDENSATION “WINDOW” BEFORE ADDING
H,O.

IS SLURRY READY TO GO? LINES OPEN, ETC.
AVOID THIN SLURRY STARTS




2. Understand Slurry Density Impact

LIME ONLY SYSTEMS REQUIRE HIGHER APPROACH TO
SATURATION OPERATION, HIGHER LIME INPUT.

RECYCLE SYSTEMS BENEFIT FROM LOWER LIME
REQUIREMENTS:

A: RESIDUAL LIME IN RECYCLE DUST.
B:BETTER DRYING AT LOWER APPROACH.




3. Instrumentation Maintenance

OPERATOR OR DCS CONTROL
DEGRADES WITH MISSING OR
INACCURATE DATA!




4. Maintain Approach to Saturation Control

INSTALL AND FLUE GAS
HUMIDITY MONITORS!

TECHNOLOGY HAS IMPROVED

BUT NOT PERFECT.

OFTEN USED FOR OPERATOR GUIDANCE,
NOT DIRECT SLURRY FLOW CONTROL.



5. Equipment Preventive Maintenance
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6. Continuous Learning,

Operator Training / Sharing

THE BEST TEACHERS ARE

EXPERIENCED OPERATORS!
TALK TO EACH OTHER, SHARE
THE GOOD AND BAD!




Bottom Line, If you can’t Dry
the Slurry, The rest of the
Process

Doesn’t Matter
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Questions?
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LEGAL DISCLAIMER

© ANDRITZ AG 2026

This presentation contains valuable, proprietary property belonging to ANDRITZ AG or its affiliates (“the ANDRITZ Group”), and no licenses

or other intellectual property rights are granted herein, nor shall the contents of this presentation form part of any sales contracts which may be
concluded between the ANDRITZ Group companies and purchasers of any equipment and/or systems referenced herein. Please be aware that the
ANDRITZ Group actively and aggressively enforces its intellectual property rights to the fullest extent of applicable law. Any information contained
herein (other than publicly available information) shall not be disclosed or reproduced, in whole or in part, electronically or in hard copy, to third
parties. No information contained herein shall be used in any way either commercially or for any purpose other than internal viewing, reading, or
evaluation of its contents by recipient and the ANDRITZ Group disclaims all liability arising from recipient’s use or reliance upon such information.
Title in and to all intellectual property rights embodied in this presentation, and all information contained therein, is and shall remain with the
ANDRITZ Group. None of the information contained herein shall be construed as legal, tax, or investment advice, and private counsel,
accountants, or other professional advisers should be consulted and relied upon for any such advice.

All copyrightable text and graphics, the selection, arrangement, and presentation of all materials, and the overall design of this presentation are

© ANDRITZ Group 2026. All rights reserved. No part of this information or materials may be reproduced, retransmitted, displayed, distributed, or
modified without the prior written approval of Owner. All trademarks and other names, logos, and icons identifying Owner’s goods and services are
proprietary marks belonging to the ANDRITZ Group. If recipient is in doubt whether permission is needed for any type of use of the contents of
this presentation, please contact the ANDRITZ Group at welcome@andritz.com.
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