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Asia Coal Catalyst Company COAL CATALYST for Improved Combustion and Environment  Presented To: United States trade and Development (USTDA)AndChina State Electricity Regulatory Commission (SERC)AndChina Ministry of Environmental Protection (MEP) February 27, 2009Harvard ClubNew York, New YorkMy colleagues, Evan Lipstein and Phil Siegel and I would like to thank you for the opportunity of presenting our technology, combustion catalysts, for consideration for improving the efficiency of burning coal as well as all other solid fuels and reducing pollutants. I’m Peter Smith, President of Asia Coal Catalyst Company and I have been with the company since early 2007.  I have previously worked in the air pollution control industry for over 40 years with companies such as Air Preheater and Research-Cottrell.  I have had experience with heat transfer, electrostatic precipitators, fabric filters, wet and dry scrubbers, and furnace limestone injection for SO2 control.  I have also acted as a facilitator between US environmental technologies and Eastern European companies on the licensing of US technologies.  This patented technology has been well proven in the United States.  Our customers and business partners have acknowledged our products as exceptionally outstanding and safe.  I believe you will find the capabilities of using CC-88, a Clean Coal Technology, in existing coal fired boilers to be very beneficial for coal savings and environmental control.    We strongly believe that our success in the US can be expanded to benefit China with our US/China patent-pending new generation of products.    Today is a typical weekday for Chinese residents, the roads are very busy, the shops are open and everywhere people are busy living and working.  As we sit in this conference facility, the electricity is made by burning coal and outside the cars and motorcycles are burning petroleum.  Carbon based fuels are keeping China on the move.   In the 11th Five Year Plan, the Chinese government seeks to balance the country’s complex energy needs with their people’s health, country’s financial growth and stability and environmental costs.  China relies heavily on coal for power generation and heating, and like its neighbors, and other world powers, it is forced to import expensive oil, diesel fuel and gasoline.   In response, the central government is calling for better energy efficiency and more investment in renewable energy to contain the country’s fuel costs and to reduce air borne pollutants and carbon emissions.  To support Chinese Government’s initiatives, our Asia Coal Catalyst Company offers its CC-88 catalyst as a solution toward improving the combustion of coal and reducing air pollution, all at a financial savings.  We can partner with Chinese businesses to make them more profitable and operations more efficient.  At the same time, by working together we will help China save energy and improve its environment.



Combustion Chamber

 Improves combustion efficiency –
lowers fuel feed rate

 Removes and controls slagging

 Reduces excess air
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#4 (Combustion Chamber)The use of CC-88 as an improved combustion catalyst by retrofitting existing low combustion efficiency boilers will result in improving the combustion efficiency from 2% to 7% and up to 15% or more depending on the type of coal and boiler furnace firing method.   When improved combustion efficiency occurs, the boiler operator will have the option of either reducing the coal feed rate by the percentage of  improved  combustion efficiency while maintaining the same steam production or producing additional steam at the original coal feed rate.   Another combustion zone improvement is the ability of CC-88 to remove slagging and maintain a cleaner operating furnace for improved heat transfer.  A light-weight deposit will result that is friable and easily removed by steam or blowing air.   Because the catalyst improves the combustion, the use of excess air can be reduced.  The amount will depend upon the level of reactivity of the catalyst and the coal being burned.  Lower excess air will reduce the formation of NOx emissions as well as reduce the amount of flue gases passing through the system, improving the efficiencies of the heat exchanger and electrostatic precipitator.



What is a catalyst?

 A compound or element that can increase 
the rate of a chemical reaction

 What does Coal Catalyst-88 (CC-88) do?
 Promotes the physical and chemical reactions 

that occur during combustion
 Releases more oxygen to the carbon contained 

in the coal
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#2 (What is a Catalyst?)As we know, combustion is a complex sequence of exothermic chemical reactions between combustible components of fuel and oxygen resulting in the production of heat energy.  A catalyst is a compound or element that can increase the rate of a chemical reaction.  Catalysts can lower activation energy of a reaction to help a reaction proceed faster and with less energy.  CC-88 is a combustion catalyst.  During the coal combustion process, the oxidizing properties in CC-88 promote the increased movement of free radicals.  CC-88 helps to promote the physical and chemical reactions that occur during combustion.   This releases more oxygen to the carbon contained in the coal, and at lower combustion temperatures than normal.  The net effect is to add nothing to the carbon oxygen chemistry, just to speed it up.



What does CC-88 accomplish?

 In the combustion chamber

 Stack emissions

 Other aspects
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The use of CC-88 accomplishes many things within the combustion chamber besides the improved combustion efficiency of the carbon contained within the coal.  These include; reducing slagging, lowering fuel feed rates, and reducing the amount of excess air.  By reducing slagging (boiler deposits), boiler downtime is reduced thus reducing the costs of maintenance.  In addition to the combustion benefits, CC-88 reduces the emissions of many pollutants that contribute to the formation of acid gases, and Global Warming.   It also promotes longer life expectancy of equipment,  improves the performances of the heat exchanger and particulate collection devices.   Using CC-88 is also risk-free.  We have used CC-88 in hundreds of boilers without any negative effects to the system.



Emissions

 Particulate

 Gaseous

 Future
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#5 (Emissions)With the reduction of coal needed to maintain the same steam production, a corresponding reduction in the emission of carbon particles will occur.   This reduction will happen in two areas.   First, the amount of carbon leaving the boiler will be reduced by the improvement in the combustion efficiency.  Secondly, the resistivity of the ash will be altered favorably resulting in an improvement in the electrostatic precipitator performance.   Hence, less carbon will be leaving the stack by the amount of reduced carbon being produced and by the added efficiency of the collection device.  This means a lowering of the black plume and emission of the carbon into the atmosphere.   In addition, a portion of the gaseous emissions will be affected.  It is known that using CC-88 will reduce SO3, which, often mixes with the moisture in flue gases and produces sulfuric acid.   This condition will attack metals in the cold regions of the system such as the air preheater, electrostatic precipitator, breeching, ID fan and stack with a metal corrosion and shorten life expectancy.    With the use of CC-88 some SO2 gases will be converted to a sulfate and precipitate out in the particulate device.  This will reduce the emissions of SO2 thus reducing the formation of acid gases.  The amount of the SO2 reduction will depend upon the amount of CC-88 injected into the boiler.  With higher injection rates of CC-88, higher levels of SO2 can be removed, up to 50%. Also, CO2 emissions will be reduced by the amount of the reduction of the coal feed rate.  If the feed rate is reduced 15%, the emission of CO2 into the atmosphere will be reduced 15% less the CO2 produced from the combustion of the added carbon that is consumed.  All emissions will be affected in this manner.   Asia Coal Catalyst Company will be maintaining its leadership in coal catalyst technology with the development of new catalysts to address other combustion and environmental issues.  



How is CC-88 used?

 Injection methods

 Feed rates

 Types of fuels

 Types of furnaces / boilers
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I would like to discuss the methods of injection of CC-88, the rate of feed, type of appropriate fuels and types of furnaces. 



Types Of Boilers
STOKER FIRED                                                 PULVERIZED COAL
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#9 (Types of boiler photos)All types of solid carbon fuels can benefit from the use of CC-88; all types of coal, coal briquettes, wood products, and refuse .  Coal briquettes can be impregnated with CC-88 so they provide the same benefits as when used with coal.  This provides safer operation addressing the formation of carbon monoxide and provides more heat for home heating and cooking.  It will also reduce the chimney buildup of unburned carbon particles and soot.  All boiler furnaces can benefit, although the placement of the catalyst will vary.  Stoker fired units will have the catalyst spread over the grate or chain grate surface, usually by dropping the catalyst onto the coal as it is fed into the furnace while the PC or Fluid Bed designs will require the catalyst to be blown in with the fuel, combustion air or separately directly into the furnace.



CC-88 Injection System for Large Boilers
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#7 (CC-88 Injection System - Line Diagram)Coal Catalyst 88 is a dry powdered combustion catalyst that is mechanically injected into the boiler furnace to create a catalyst “bed” in the bottom of the combustion chamber.   The catalyst injection system is low-cost and easy to install. For consistent results, CC-88 is added continuously into the coal feed pipe or into the combustion air pipe or directly into the combustion zone.  CC-88 application methods vary with the method used to fuel the furnace, the size and configuration of the boiler, the type of coal and the goals of its use.



Dense Phase Transporters
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#8 (photos of Dense Phase Transporters)The method of transportation can be either dilute phase or via the use of dense phase (low air) transporters as seen here.  Feed rates will depend upon; coal type, furnace dynamics, and goals for using the catalyst.  Some coals have a propensity to slag boiler tube areas, others have too high a sulfur content, others burn inefficiently.  Furnace designs vary and the use of CC-88 can be customized to handle most all designs.   Goals may vary from fuel economy, to de-slagging, or reducing certain emissions.  Whatever the goal, CC-88 can be utilized.  The nominal feed rate for improved combustion efficiency is 1.1 to 2.2 kg/tonne of coal burned.



Testing

 Most Recent Laboratory Results
 15% improved combustion efficiency on a 

Shaanxi sub bituminous raw coal
 Future

 Improved catalyst performance
 Demonstrations 

 Full Scale Site Within China
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#10 (Testing)Recent laboratory tests have been conducted on a Shaanxi sub-bituminous coal using a Cone Calorimeter and Crucible Loss on Ignition (L.O.I.) Analysis.  These test results are summarized on the next slide. We currently have a test proposal into NETL (DOE) to evaluate how our CC-88 can be changed to address other important pollutants such as heavy metals etc.   ACCC is cooperating with China Coal Research Institute and Beijing Research Institute of Coal Chemistry to complete a full-scale demonstration of our technology. Since we have had hundreds of operating systems in the past, and have done a current laboratory test on a Shaanxi coal, it is our goal to have demonstrations in each country we enter to demonstrate the capabilities based upon their coals and boiler designs.



Environmental Benefits

 Reductions of
 PARTICULATE
 SO3

 SO2

 CO2

 NOx
 Hg and others
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#13 (Environmental Benefits)Our CC-88 COAL CATALYST MINIMIZES POLLUTIONCoal is expected to be the main source of electricity until the year 2025.  China, India, the other Asian countries and all countries around the world recognize an immediate need to clean up their coal-fired power plants and the millions of factories that burn coal, to prevent pollution levels soaring to unacceptable levels both at home and around the globe. Coal burning plants will need to reduce emissions more efficiently, especially for those plants established in the 1970’s, 80’s and 90’s and even some of those presently being constructed based on 25 year old technologies. Unfortunately, these older plants still release gases and solids that cause smog, acid rain, lung disease and mercury poisoning. They also produce between 30 and 40 percent of the world's carbon dioxide and sulfur dioxide emissions, a leading cause of global climate change.  Industries using coal-fired furnaces, coal and oil-fired boilers, diesel engines, coal pellets and briquettes have used CC-88 to minimize harmful emissions. With only a minimal installation cost, CC-88 Coal Catalyst best reduces pollution emitted by factories, especially in the utility and industrial boilers used at steel mills, chemical manufacturing pulp and paper mills, and concrete/cement industries. By optimizing combustion efficiency and reducing the amount of coal or oil needed to produce steam, CC-88 minimizes the output of CO2, SO2, SO3, NOx, and harmful particulate emissions such as carbon. The catalyst is completely consumed by the combustion process. As an emission-control medium, CC-88 sequesters sulfur, minimizing the quantity of sulfur dioxide in the flue gas.  It also minimizes the carbon carry-over that normally provides “seeding” of fly ash particles, thereby decreasing particulate emissions (carbon). Without exception, Asia Coal Catalyst helps users to best improve environmental standards and achieve the most efficient utilization of coal resources. This compound is the optimal solution for environmental problems related to pollutant emissions and greenhouse gas emissions from coal usage in existing boilers.Reducing emissions will save money for expensive emission control equipment capital investments, and operating expenses as well as any potential emission penalties and costly health problems.



Most recent laboratory test results –
China’s coal
 Coal ignites faster

 Burns more efficiently

 Burns with less smoke

 Realizes 75% greater weight loss

 Produces 50% less residual carbon
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#11 (Most recent laboratory test results – on Chinese coal)CONE CALORIMETER SUMMARY“The CC-88 treated coal ignites faster, burns more efficiently at a lower temperature and with less smoke than the untreated Coal” CRUCIBLE L.O.I. Analysis“CC-88 treated coal shows a 75% GREATER WEIGHT LOSS, as supported by the Cone Calorimeter Data, which represents a higher efficiency in the oxidation ("burning") of the Coal”.   “The CC-88 treated coal shows a 50% DECREASE in the amount of Residual Carbon left in the CC-88 treated Coal, which represents a lower amount of un-Oxidized Coal remaining in the Ash due to the greater efficiency in the burning process.” Summary: “This data shows that when CC-88 was applied to the Shaanxi coal it created a faster flame at a lower heat requirement with less smoke generation and a greater loss of carbon, which appears to improve the BTU content of this coal.” 



Benefits

 Environmental benefits

 Fuel savings

 Monetary savings

 Return on investment
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#12 (Benefits)The following slides; Environmental Benefits, Fuel Savings, Monetary Savings will take us through the different aspects of using CC-88 and how they contribute to a positive Return On Investment.



Fuel Savings –
A Clean Coal Technology

 Reduced fuel consumption through 
improved combustion efficiency

 Option to burn higher sulphur coals

 Reduced capital and operation expense 
for scrubbers

15

Presenter
Presentation Notes
#14 (Fuel Savings a clean coal technology)CC-88 provides the lowest cost and money-saving method to burn raw coal in the cleanest and most cost effective method.  Our product improves boiler efficiency through optimal combustion and maximal heat transfer. Significant return on investment is achieved by utilizing all available carbon in the fuel. This will allow older boilers that were, perhaps shut down because of low combustion efficiency and high emissions, to be operated more efficiently and reduce the capital cost of adding expensive new systems.  In addition, by permitting the use of higher sulfur bearing fuels, up to the capability of the catalyst removal, you can reduce the need for costly gas-scrubbing equipment, the lead time for installation of the gas scrubbers and realize the lower cost of higher sulfur coals.



Monetary savings

 Example:
 50,000 Kg/hr steam producing boilers
 40,000 tons per year coal feed
 3% improvement to combustion efficiency
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#15 (Monetary savings)For a typical 50,000 kg/hr steam producing boiler burning 40,000 tonnes of coal per year, and obtaining a modest 3% improvement in combustion efficiency using CC-88, you can expect a net fuel savings alone of approximately $50,000 USD per year.   In the case of a potential 15% improvement in combustion efficiency, this same boiler will yield a net fuel savings of approximately $250,000 USD per year. In most cases, a combustion efficiency improvement of 2% will pay for the combustion catalyst.  Once the catalyst is paid for, additional savings can be realized as profits.  



Return on Investment - ROI = 
Savings less Expenses

 Savings
 Fuel
 Longer equipment life
 Fewer outages
 Less purchased power
 Ash disposal
 SO2 scrubbers
 Lower emissions
 Carbon Credits

 Expenses
 CC-88
 Injection system
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#16 (ROI – Return on Investment = savings less expenses)In computing your Return on Investment, the fuel savings would be added to the cost savings of; fewer shut-downs for maintenance, reduced losses due to metal corrosion, lower need to purchase power during the downtime, reduced ash disposal and emissions,  may eliminate the need for purchase of SO2 scrubbers, etc.  



ACCC Position On Use of Catalysts

 Preventative and Low Cost Method to Improve Coal 
Energy Efficiency and Reduce Operating Costs

 High Return On Investment

 It Pays for Itself

 Less Coal is Consumed

 Reduced Corrosion of Internal Breachings

 Reduce Slagging on Heat Transfer Surfaces

 Lower Particulate Emissions

 Lower Gaseous Emissions
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#17 (Summary – ACCC Position on use of Catalysts)ACCC sees the use of catalysts as a interim phase of reducing emissions and improving combustion efficiency prior to installing expensive devices that reduce emissions to very low levels and modern techniques for improving combustion efficiency thru the installation of high efficient burners and other technologies in coal preparation.  These techniques for reducing emissions to very low levels are much more expensive than going the catalyst route.  In the time from today to the mandating of strict emission levels, the catalyst can, in most cases, provide a reasonable reduction of emissions thru lowering the level of coal feed rates and causing reactions within the combustion zone that further reduces certain emissions such as NOx, SO3 and SO2.  Overall, the use of CC-88 will reduce CO2, SO3, SO2, NOx, and possibly mercury and other heavy metals.  These are tremendous environments benefits that can be realized immediately. There are thousands of small and medium boilers that operate in the industrial markets as well as power and steam producing markets that have little of no pollution control and as you all know are inefficient in combusting all of the carbon contained in the coal, some as low as 65% efficient.  There are also many relatively new boilers that are being de-commissioned do to low combustion efficiency and pollution.  ACCC recommends that these boilers be re-commissioned with the use of CC-88 in order to save the capital investment originally made in these systems and to save future capital investments in new systems to off-set the shut downs. The use of catalysts is generally a financial savings to the user.  By combusting more of the carbon contained in the fossil fuels, less coal needs to be consumed to produce the same amount of steam as produced when not using the catalyst.  With less coal needed to be burned, there is the cost savings of the fuel.  In most cases this cost savings is much more than enough to off-set the cost of the catalyst, hence a net savings of 2-12% on coal costs. In addition to the savings in coal cost, the use of CC-88 will lower maintenance costs thru removal of any slagging and the associated down time to maintain a clean operating boiler, reduced corrosion do to sulfuric acid attack on the internals of the system, provide a longer operating life to the equipment.



Value Contribution –
ACCC as an Enabler

 Improves Combustion Efficiency

 Return on Investment

 Conserving Energy

 Emission Reductions
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#18 (Summary – ACCC as an enabler)ACCC sees itself as a company that can provide the products and services that will enable China to meet its Five Year Plans on emission control and conservation of its energy supply by providing a technology that can be used as an interim process of reducing emissions immediately at a very low cost. Example #1 - CC-88 can provide an improved combustion efficiency of carbon up to 15% and in some cases more.  The overall improvement will be determined by the boiler configuration and design, coals being burned, burners being used and boiler dynamics.  Currently low combustion efficiency systems will show the largest improvements.  The larger the improvements in combustion efficiency will result in the largest reductions in emissions also.  In addition to the significant business return on investment, China will also be conserving it coal resources.  Example #2 – CC-88 can reduce more than 50% of SO2 emissions thru cleaner and more efficient combustion but also do the reactions that occur with the use of CC-88 thus helping the China Government to curb pollution emissions.



Q&A
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We would be pleased to answer any of your questions at the end of our presentation.I would now like to introduce Mr. Evan Lipstein, our Chief Executive Officer to talk about how the use of CC-88 can affect the health issues associated with the combustion of coal and other fossil fuels.  Mr. Lipstein
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Contacts
Asia Coal Catalyst Company

421 Seventh Ave., 5th Floor
New York, NY  10001

Evan Lipstein Peter V. Smith
Chief Executive Officer President
Phone: 212-688-5600             Phone: 603-569-4078
FAX:    212-688-6683             FAX:    603-569-4078

Email: CORPORATE@COALCATALYST.COM

Website:  www.coalcatalyst.com

http://www.coalcatalyst.com/�
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