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Sharing the Worlds Knowledge
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A Knowledge Bridge Between



Power plant air quality decision system with decision
trees UPIS

Free website with news and factors
Free information on cement plant air toxics
ChineseEnglish technical dictionary

Rigid structure for air pollution terms



Total current knowledge with decision systems on
power plant air quality

In order for information to be of maximum value it must be
current and well organized as well as provide the true decision

related insights.
There are 4 knowledge Needs

Answers Decision trees, and on line library (abstracts

Analysis Decision trees and webinars

Advancement Training webinars



Alr Decision Trees Overview

Click on your interest area and
see all of the relevant services we offer.
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THE McILVAINE COMPANY

Power Plant Air Quality Decisions

Introduction
Power Plant Air Quality Training
Networking & Hot Topic Hour
Audio Interviews at Conferences
Hot Topic Hour Recordings
AudiofVideo Recordings by Person
AudiofVideo Recordings by Company
Audio/Video Recordings by Subject
Otility E-Alert

Decision Trees

FGD
Hercury
Particulate

Alr Quality Search
Energy and Water Decision Tree




Hot Topic Hours & Webinars

www.mcilvainecompany.com



April 29,2010

119 minutes Password: hth419

April 23,2010 90
minutes Password: hth198
April 22,2010 120
minutes Password: hth198
April 16,2010 105 minutes  Password: hth882
April 15,2010 132 minutes  Password: hth882

March 25, 2010

156
minutes Password: hth340

March 18, 2010

71 minutes Password: hth427

February 25, 2010

122 minutes Password: hth960

February 24,2010

126 minutes Password: hth960

February 18, 2010

130 minutes Password: hth642

February 11, 2010

98 minutes Password: hth293

January 28, 2010

116 minutes Password: hth219
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http://www.mcilvainecompany.com/brochures/FGDnetoppbroch/recordings more/2010/04-22 and 04-23-10.htm
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https://mcilvaine.webex.com/mcilvaine/ldr.php?AT=pb&SP=MC&rID=39796897&rKey=19ad74103a2e1e3e
https://mcilvaine.webex.com/mcilvaine/ldr.php?AT=pb&SP=MC&rID=39796897&rKey=19ad74103a2e1e3e
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CCS (Carbon Capture and storage)

ifle CO2 Decision Tree

Sequential Decision Tree B Keyword Branch B Source/Supplier Branch B Product Branch
Contents B Networking Directory B Utility E-Alerts

Home Page

The CO2 Sequential Tree Option beging with the basic control decision categories. To move forward in the decision process click on the displayed title
which will bring you to all the options at the next decigion level.

CO2 Decision Process:
Not Reduce CO2/ Reduce CO2
P educe CO2

COMPANY

191 Waukegan Road Suite 208 HNorthfield, lllinois 60093 USA
Phone: 847 7840012 Far: 847 784 0061

THE
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COZ2 Decision Tree

Sequential Decision Tree B Keyword Branch B Sourcel/Supplier Branch B Product Branch
Contents B DNetworking Directory B Utility E-Alerts

CO2 Continuing Decision Process For: Reduce CO2 Post-Combustion Capture

[ Amines MEA
Chilled Anunonia
Dy Sorbents and Carbonates

Capture and Store
E educe Enussions

R.eplace Membranes
E.educe Demancd Adsorbents

Biological Capture

BEary Allowances

CO02 Continuing Decision Process For: Capture and Store C02 Continuing Decision Process For: CO2 Capture

CO2 Capture ———— Post-Combustion Capture

Compression and Transportation| ; —
' ' Pre-Combustion Capture

(02 Storaze .
Beneficial R.euge Oxv-Combugtion
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CO2 Decision Tree

Sequential Decision Tree B Keyword Branch B Source/Supplier Branch B Froduct Branch
Contents B Networking Directory B Utility E-Alerts

Tapture and Store P CO2 Capture P Post-Combustion Capture P Amines/TIES

CO2 Continuing Decision Process For: Amines MEA

Sources
[ Anabyais

Amine solvents
http:/www. mcilvamecompany. cony' CiO2 Decision Tree'subscriber/ Tree/DescrptionTextLinks/ Anunes MEA htim

COSTS Table of Contents
http:/www. mclvamecompany. comy/'CO2 Decision Tree'subscriber/ Tree/DescrptionTextLinks/COSTS. hitm

CO2 Continuing Decision Process For: Sources

Cansolv Technologies

Cansolv
I'l..[lt "“bi ‘].]1 Cansoly Technologies, Inc., 15 a leader in the design and development of regenerable armine-based gas scrubbing technologies.
AL = . . . . . . .

— nine units in eperation and several more in engineering or construction phases. The Canzoly CO, capture process has been der
M Canada, Japan and MNorway.
Alztom

o The only pilot at a coal-fired power plant occurred at Saskpewer’s Paplar River Plant n Canada from July to September 20
M beginning i late 2009, ot a 1% shipstream fom K. On’s Hepden Power Plant in Germany.
E‘Lk.er le'f.'ﬂll C-‘ﬂl'bfl'l]l httpfwrww. cansolv. com/ttecontent/do cument/ C O 2Pilotplant2 009 o df
HTC Purenersy Cansolv’'s CO., capture system 1s based on a standard amine absorption/stripper configuration using a proprietary DC101TM sc
To<hiba etrvironnettal controls. The gas then Hows up the absorption column whete it moges and reacts with an atmine solution. The tre

the plant. The CC.-loaded solvent goes to a thermal stripper which separates the CO, stream and regenerates the selvent. Ci

systemn which takes advantage of the similarities between amine scrubbing technologies.
13 httpffwww. colcaptureandstorage infol/docs/capture/ 1 1th% 2 O ta/ 06-03%020--220C % 2 0Ryan®e 20 Cans olv).pdf



COSTS.htm

NOXx 1ssues and solutions

Catalyst creates SO3 Change to new design catalyst

SO3
Catalyst plugs with ash Clean , change pitch or add screen
Ammonia injection grid fouls Buy higher grade ammonia
NH3 slip Improve distribution
Short catalyst life Clean in place or send to outside facility
Does not oxidize mercury Change to mercury oxidizing catalyst
Insufficient room for SCR Use tail end SCR with heat exchanger
SCR
Inadequate efficiency Add SNCR or in duct catalyst

SNCR

14



Mercury Issues

+ Add activated carbon (A.C) before air praeater
+ Brominated A.C. better but more expensive
1 Cement friendly carbon allows sale of fly ash

+ Halogen additives make scrubbers efficient
/
1 Alternative sorbents include silicates

+ A.C.or chemicals in scrubber prevent-eemission
/

15



Two stage scrubber for HCl and SO2
HCl SO2

HYDROCHLORIC ACID PRODUCTION

Mercury
HELBIEHR HER Y
Dirty 30% | ______ o Filter .| | n—
hydrochloric acid R :
:
A 1
1 1
1 v
i Clean 30%
! hydrochloric
! acid
Precipitator oot bommmmmo- )
| Make-up :
! water i >
1 1
i v Gas with
Air Heater ' SQ
:
1 A
1
1
1
1
SCR i
1
, VL
T A 1
1 1
1 - |

Flue gas
from boiler

Dilute hydrochloric
acid
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Particulate Issues

} Toxic metals not proportional to total emissions.
1 Some metals are 1000 X as hazardous as others.

} Mercury and selenium are vapors.

1 Total particulate includes condensable such ag SO
SO3

} Fine particles below 0O.I microns will pass through
absolute filter.

0.1
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Particulate Solutions

1 SO, can be captured with lime injection ahead of air pre
heater.
SO3

} Selenium can also be captured by activated carbon or
sodium injection.

1 Fine particulate can be captured with membrane bags.

1 Wet precipitators are efficient on both liquid and solid
particles.

18



SO, Options to wet limestone

Spray drier (lime)
CDS (lime)

JBR

Spray tower

Tray tower

Lime instead of
Limestone
Inhibited oxidation

Ammonia

Dilute sulfuric acid

19

Efficiency limited by the acid gasint

More efficient than spray drier but less than wet scrubber
Efficient, removes dust, but more fan horsepower

Very large slurry quantities needed for high efficiency

More efficient than spray but more tendency for plugging
More efficient but greater cost of reagent

Encapsulates heavy metals but can not be used as gypsum
Sell ammonium sulfate but watch out for blue plume

Several processes available to make acid but high capital cost



Monitoring Issues

Difficult to measure raw mercury and therefore percent reduction.

Particulate monitors before scrubber are meaningless.

/
Few particulate monitors can measure in wet stack.

Difficulty in measuring low quantities of NH3.

Measuring total particulate with condensable is not yet standardiz

20



Wastewater issues

More efficient scrubbers mean more contaminants in wastewater.

Selenium is one of the main concerns.
Metal alloy grinding balls contribute toxic metals.
HCI pre dscrubber solves this problem.

HCI
Zero liquid Discharge ( ZLD) is alternative to conventional treatme

21



Typical FGD wastewater treatment

SIEMENS

Typical FGD Wastewater Treatment@Ystem

. Organo-  Femic
Allcal Polymer
W sulfide  Chioride Hydrochloric

Acid
. FGD Purge
Injection pumps for from i Treated
treatment chemicals, —

L Hydroclones H Wastewat
plus sludge handling : astewater
pumps. H - (to discharge

H : - and also used
Clanﬁ-:_:atlon for backwash
. - = - - or directed to
Equalization “g...... e ENEssEEEEEEEsEE s A Es e s Gravity further
Recycle Sludge Filtration treatment)
P GCEETEEEEETED -
: Sludge
v
Dewatering
e
e, ;
Sludge v
Tank Cake
| Filtrate
Backwash Stream
Page 6 Water Technologies
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summary
China has much wet limestone FGD and precipitator experience |
can benefit from world knowledge about acid gases and air toxics
There are many new developments which will change design cho

In the future.

A thesaurus of standardized terms in English and Chinese is desi
to better gain world knowledge.

Organization of knowledge into a global orchard of synergistically
juxtaposed decision trees will benefit the world.
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191 Waukegan Road, Suite 208
Northfield, IL 60093, USA

Phone: 8477840012

Fax: 847/840061
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} The Mcllvaine Company Shanghai Office
998
E-mail: shmcilv@126.com  ligangjian2007@126.com
86-21-64978916
86-21-64978916
Website: www.mcilvainecompany.com
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