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Disclaimer

**The information set forth herein is furnished free of charge and is based on technical data that 
INVISTA believes to be reliable, provided that INVISTA makes no representation or warranty as to the 
completeness or accuracy thereof. The information is intended to be used for informational purposes p y p p
only and on a without prejudice basis and should not be viewed as giving technical advice, instruction, 
or otherwise. It is intended for use by persons having technical skill, at their own discretion and risk, 
who will make their own determination as to its suitability for their purposes prior to use. The handling 
precaution information contained herein is given with the understanding that those using it will satisfy 
themselves that their particular conditions of use present no health or safety hazards As with anythemselves that their particular conditions of use present no health or safety hazards. As with any 
material, evaluation of any compound under end-use conditions prior to specification is essential. 
Nothing herein is to be taken as a license to operate under or a recommendation to infringe any 
patents. In no event will INVISTA be responsible for damages of any nature whatsoever resulting from 
the use of or reliance upon the information contained herein or the product to which the information 
refers. NO REPRESENTATION OR WARRANTIES, EXPRESSED OR IMPLIED, OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE, OR ANY OTHER NATURE ARE MADE HEREUNDER WITH 
RESPECT TO THE INFORMATION CONTAINED HEREIN OR THE PRODUCT TO WHICH THE 
INFORMATION REFERS. The data and information contained herein are the exclusive property of 
INVISTA and nothing herein shall be construed as authorization or license to use print or distribute anyINVISTA and nothing herein shall be construed as authorization or license to use, print, or distribute any 
such data or information.

Unless explicitly stated, no license or immunity under any patent is either granted or implied through 
this presentation or through the technical information provided herein.
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INVISTA overview

• INVISTA: one of the world’s largest integrated producers of 
l d f bpolymers and fibers

– Primarily nylon, spandex and polyester applications

• Subsidiaries of Koch Industries, Inc. acquired INVISTA from 
DuPont in 2004 and combined it with KoSa

• History of innovation and leadership

• Enriching daily life: clothing carpets• Enriching daily life: clothing, carpets, 
luggage, plastic bottles, automobile parts, 
airbags and more

h 00 d• More than 700 unique patents and 
significant intellectual property

• www.INVISTA.com

© 2010 INVISTA



INVISTA’s shareholder

• INVISTA is an independently managed, 
h ll d b idi f K h I d t i Iwholly owned subsidiary of Koch Industries, Inc. 

• Koch Industries, Inc. is one of the largest 
privately held companies in the world

• Koch companies: 60 countries, approximately 70,000 employees

• Businesses/industries:

Refining and Chemicals Polymers and Fibers– Refining and Chemicals – Polymers and Fibers

– Process and Pollution Control – Commodity Trading 
Equipment and Technologies and Services

Minerals Forest & Consumer Products– Minerals – Forest & Consumer Products

– Fertilizers – Ranching

• www.kochind.com
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Role of INVISTA DBA in flue gas desulfurization (FGD)

• Organic acid additives have been successfully used in coal-burning 
power plant wet scrubbers since the 1980’s

• Drivers for the use of DBA in FGD Systems

– Regulatory compliance

– Reduce cost (maintenance, energy, capital)

Flexible fuel strategy– Flexible fuel strategy

• Organic acid additives such DBA offer:O ga c ac d add t es suc o e

– Improved scrubbing efficiency & operational flexibility

– Improved reliability

– Reduced operating cost
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Utility of DBA additive in FGD systems

• Retrofit to existing wet scrubbers

– Improve performance

– Overcome design limitation

– Increase operational flexibility

T h l f h i f t fit li ti– Technology of choice for retrofit applications

• Original equipment for new wet scrubbers

– Reduce capital cost (minimize the amount of overdesign necessary to ensure 
meeting SO2-removal requirements)

– Increase SO2 removal efficiency (95% +)

– Increase limestone utilization or use lower-grade limestoneg

– Reduce coal cost 

– Reduce maintenance cost

– Contingency planning for spray header or recirculation pump problems
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Limitations of wet limestone scrubbers
Gas

l d l d l d h• Dissolved limestone provides liquid-phase
neutralizing capability (LOW solubility)

• At high pH, SO2 dissolves and is rapidly neutralized
Li t

Gas Gypsum

– Neutralization of SO2 consumes liquid-phase
neutralizing capability

• Rapid depletion of neutralizing capacity at surface of droplet 

Air
Limestone
& water

– Replenished more slowly by diffusion of dissolved reagent from interior 
of droplet to the surface

• Depletion of dissolved reagent from interiorp g

– Limited replenishment due to low solubility of limestone and slow 
dissolution rate

• When dissolution of limestone cannot keep up with consumption of liquid-• When dissolution of limestone cannot keep up with consumption of liquid
phase neutralizing capacity, pH drops and SO2 adsorption slows

© 2010 INVISTA



Chemistry of wet limestone scrubbers (simplified)
Without DBA

• CaCO3 (limestone) is virtually insoluble, 
but dissolves to provide a small amount 

With DBA

• DBA “predissolves” limestone.

• CaDBA is soluble and provides much moreof SO2-neutralizing capacity • CaDBA is soluble and provides much more 
SO2-neutralizing capacity than limestone alone

CaCO3 + DBA CaDBA + CO2 + H2O
CaCO3(solid) CaCO3(aq)

SO2(aq)SO2(g)

H2SO3 + CaDBA CaSO3 + DBA

H2SO3

SO2(aq)SO2(g)

SO2(aq) + H2O
H2SO3

H2SO3 + CaCO3

CaSO4

SO2(aq) + H2O

CaSO3 + H2O + CO2

CaSO3 + Air

• Liquid-phase neutralizing capacity is 
depleted by SO2 neutralization

• Rate of replenishment depends on • More liquid-phase neutralizing capacity is 
l bl f l

CaSO4CaSO3 + Air

CaSO4CaSO3 + Air

Rate of replenishment depends on 
limestone dissolution

• When LS dissolution cannot keep up with 
SO2 neutralization, pH drops and SO2

bbi

available for SO2 neutralization

• Rate of replenishment is increased

• pH does not drop as much, so SO2 scrubbing 
ffi i i i dscrubbing stops efficiency is improved
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Typical FGD unit with DBA addition
Flue gas out

DBA
(solution

Flue gas in

Reagent

(solution 
or flake)

Reaction
tank

DewateringLimestone

Grinding
Reagent 
storage

tank
Solids

Water (recycle)
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Typical benefits of DBA on FGD scrubber
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Potential DBA benefits to FGD (on Large Utility Boilers)

Parameter
Wet Scrubber on Large Utility 
Boilers without DBA

Wet Scrubber on Large Utility Boiler 
with DBA

SO2 Removal efficiency 80-90% (typical) 90-98% 1

Limestone consumption

Increasing limestone feed to improve 
SO2 removal may result in poor 
limestone utilization.

Improved SO2 removal may reduce the 
need for excess limestone and improve 
limestone utilization.

Gypsum quality Standard FGD solids Higher purity at no additional costyp q y g p y

Solids disposal (non-gypsum producers) Typical FGD solids
Less solids and lower disposal cost due 
to better limestone utilization

Increasing liquid/gas ratio to improve
Improved SO2 removal may allow 
operation at lower liquid/gas ratio,

Slurry recirculation energy
Increasing liquid/gas ratio to improve 
SO2 removal may increase energy use.

operation at lower liquid/gas ratio, 
reducing energy use

Scaling and plugging

Scaling and plugging may cause 
downtime and reduced removal 
efficiency.

Reduced scaling and plugging may result 
in less downtime and improved removal 
efficiency

Chloride inhibition
Buildup of chloride reduces limestone 
utilization and scrubbing efficiency Higher efficiency even at high chloride

Fuel (i.e. coal) selection
Choice of fuel may be limited by 
emission constraints

Improved SO2 removal may allow wider 
range of fuel options

The DBA benefits described above are a general summary of modeling and industry experience.  Actual 
benefits will vary with individual scrubber and operational parameters.

1 – Percent reduction will depend upon FGD scrubber design and individual unit operational parameters.
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DBA consumption

DBA is slowly depleted through several different mechanisms:

• Slow oxidation (chemical degradation)

- Oxidation and decarboxylation

- Some oxidation products remain functional

• System purges (blow down)• System purges (blow down)

• Co-precipitation with solids in natural or inhibited oxidation scrubbers

– Not significant with forced oxidation

• Solution losses (process liquor entrained with solids)

The dominant mechanism(s) will be determined by mode of operation 
of the FGD unit
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Testing DBA in FGD scrubbers
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The shape and curve will be unique for each scrubber and must be
determined by testing.
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Barriers to DBA testing and use

• People and time (motivated site advocate, support services) 

• Regulatory (e g potential impact on air and water permits)• Regulatory (e.g. potential impact on air and water permits)

• Aversion to change (potential disruption to operations, concern about 
gypsum quality, new chemical, uncertainty about DBA benefits)

• Cost (of testing equipment and additive)• Cost (of testing, equipment and additive)

• Misalignment of corporate and site objectives (e.g. corporate goal to 
minimize overall SO2 compliance costs vs. site goal to minimize site 
operating expenses)operating expenses)

• Implementation – lack of physical facilities to store and meter DBA 
into system

• Lack of large scale testing facilities (i e no DBA storage tank)• Lack of large scale testing facilities (i.e. no DBA storage tank)
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DBA addition and testing concepts
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• Transfer lines electrically heated to prevent DBA crystallization
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Temporary facility for testing DBA

• DBA added directly from trailer to two scrubber reaction tanks to obtain a 
concentration of approximately 1200 ppm in scrubber

• The response was immediate. Performance was monitored as DBA 
concentration declined to develop efficiency curve
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Wastewater issues6,7

• Highly site specific
– Some sites are “zero discharge” – no issue

– Others have varying outfall requirements (BOD, aquatic tox., etc.)

• DBA is an organic diacid and contributes toward BOD / CODg
– DBA is “readily biodegradable” – the most easily degradable class

– Some degradation occurs in the scrubber and downstream equipment

– Activated sludge ponds wetlands are all effective bio-oxidizers to varyingActivated sludge, ponds, wetlands are all effective bio oxidizers to varying 
degrees

• Studies to date show no adverse effect on Se removal by biotreatmentStudies to date show no adverse effect on Se removal by biotreatment 
at DBA levels up to 2000 ppm in the waste water7

• Several specialized firms can assist with wastewater treatment issuesp

© 2010 INVISTA



INVISTA DBA supply update

• September 2008

– Hurricane IKE hits Texas gulf coast nearHurricane IKE hits Texas gulf coast near 
Galveston

– Extensive flooding forces shutdown and 
damages INVISTA’s Orange TX facilitydamages INVISTA s Orange, TX facility

• 2009-2010

– INVISTA repositions global adipic acid p g p
business for world-class competitiveness 
and growth

• First quarter 2011First quarter 2011

– INVISTA anticipates re-start of the 
Orange, TX adipic acid facility

© 2010 INVISTA

Used with permission from The Orange Leader newspaper, Orange, Texas



INVISTA DBA

• INVISTA can provide free trial quantities of DBA 
solution – contact us for details

T h i l d il bl i l d• Technical documents available on request include:

– DBA shipping and handling guidelines for flue gas desulfurization

– Measurement of buffer capacity of FGD scrubber liquidMeasurement of buffer capacity of FGD scrubber liquid

– Testing INVISTA dibasic acid (DBA) in wet scrubbers

– DBA in FGD brochure

• If you face any hurdles planning your trial, please call 
us. INVISTA may be able to help!

Contact Us:
1-800-231-0998

db i i t

© 2010 INVISTA
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