
Naresh Handagama

RTA
632 2991



Site KIFSpecific Schematic

Ammonia

Schematic for Systems Identification for

Analyses and Modeling

Univemal Syatem PLANn Boundary-.................-----._.. .......... --............... -_......---.............-.._..__....._.I-

---------- -------- .._ ............ .._. ....._...._..... ..----------------------- ....._...........

Out Fall

RA



Ash Pond Analyses
Schematic of Ash Pond System Dlscretized for Modeling

Bio Processes

Nitrificafion Denftri5cation etc

pH pE Redox

Processes

ASh Pond

Chemical Processes

Decomposltiai and fonnation of cpds

Bulk Transport
Hydrodynamics macro-transport

Advecdon

Molecular Transport

Adsorptlon-Dasoiption Ficidan diffusion etc.
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What is pH

Potential p of Hydrogen H pH

Concentration of Hydrogen ions in gram

equivalent molecular weights molar in a

liter H/Liter

pH -Iogla H
Range pHo to pH14
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pH Fund.amentals

pH 7 neutral amount of OH- is equal toH
pH 7 down to zero Acidic more H
than OH-
pH7 up to 14 Basic or Alkaline more

OH- than H

IVA

Plant Operational Conditions

Sulfates formation pH low

Coal blend Coal Sulfur H

pH Hi and low net effect

Ashpond pH

Ammonia loading

formation of ammonium bisulfate

Major Influencing Factors on

IVA



Minimum pH in the pond Lower Limit

pH5
Maximum pH in the pond Upper Limit

pH10
Minimum Flow Rate 40 mgd

Maximum Flow Rate 80 mgd

Does Ammonia Hike the pH
Ammonia Source is the SCR

Under plant operating conditions the

thermodynamics favor the formation of

ammonium bisulfate...when hits the water

NH4HSO44 NH4 HS04?



Sulfurs Role in pH Pull-Down

The Source of S is COAL

Combustion is an oxidativeprocess therefore

S%O24SO2

Si2/302- SO3

H2 %2 02 4 H2O

SO2SO3 and H20 will make sulfuric acid H2SO4-

Acid -Base Titration Curves

The way you normaly carry out a titra0on invoNes adding the acid

to the alkali. Here are reduced versions of the graphs desctibed

above so that you can see them all together.
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pH Control

Schematic of Acid/Base Neutralizing System

Base InjecCon

Add Irgecfion

Control Valve/Meteritig Pump

PLC
_---a.??a? pH Sensor

Ash Pond - A Pooriy Mixed Reactor

Feedback Control System

Discharge

Outfall

Syatem Advantagea Dlsadvsntagea
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Control Systems Considered for Low pH

System Advantages Disadvantages

1 Hydrated LhmeinjecNoa aQserfriendybNan-TOxic aVayLowYroceasEfficiencies

c Moderate Capitel Cost Solability
???

bSluggiebFnd-PofntPaor

Cnuhol
?

- ? c Lsrgequarfitfaa

2 SodimnHydroxideLctioa aNcn-Tmtic
?

aCauatic

.

bELgherMasaTnnsYtr
?

EfficimeyfaolublEty

?

chw
????

dLowvdumea..
?

.. ?

?0114/0?_
For Low pH - Acidic Conditions

Sodium Hydroxide Injection

For High pH -Alkaline Basic Conditions

Acetic Acid Injection -Vinegar

These two choices will be the most environmentally friendly options
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Computational Fluid Dynamics

CFD Modeling

Determination of the Injection Points

- To characterize the Reactor mixing zones are

identified

Flow patterns are crucial to determine the

Residence Time Distribution RTD
Stratification is important whether due to

thermo-cline or density gradient

All the above impact on the reaction rates

Ashpond Hydrodynamics-Turbulent Kinetic Energy

TKE
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KIF Ash Pond Fluid Mixina Vertical Crcls 5ections - CFD
Model Results
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Summary

Io- For the design of the Ashpond pH control the

inside primary ashpond parameters should be

1 To control acidity the best choice is the
V-11

Acid injection

considered system

All contributing factors outside the boundary

should be considered

To control alkalinity the best choice is Acetic

sodium hydroxicie injection

incorporated with the Civil and Ntechanica

Conclusion

Chemical Engineering Design shauldbe

Engineering Designs

Perform a Comprehensive Cost Benefit

Analysis

A Final Decision Based on Best Science

and Engineering Practices
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