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1200 Pennsylvania Ave., NW
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a-and-r-Docket@epa.gov
Re:  The following are comments submitted on behalf of the Industrial Minerals Association – 
North America (IMA-NA) in response to the Environmental Protection Agency’s Proposed Rule for Mandatory Reporting of Greenhouse Gases 
The Industrial Minerals Association – North America (“IMA-NA”) appreciates the opportunity to offer the following comments in response to the Proposed Rule for Mandatory Reporting of Greenhouse Gases which was published in the Federal Register on April 10, 2009.
IMA-NA is an association that represents forty-seven companies that produce industrial minerals such as ball clay, barite, bentonite, borates, calcium carbonate, feldspar, industrial sand, mica, soda ash, talc, and wollastonite, and fifty-four associate member companies that provide goods and services to the industry.  IMA-NA typically represents seventy-five percent or more of the production for each of these minerals in the United States.  IMA-NA members have demonstrated a commitment to the goals of sustainable development and operating in an environmentally friendly manner.  In fact, several IMA-NA members have been active participants in the Department of Energy’s Climate Vision Program. 
The United States enjoys the most environmentally benign processes for production of industrial minerals in the world.  Industrial minerals are critical to the manufacturing processes of many of the products that we use every day.  They are used in the production of glass, ceramics, paper, plastics, rubber, detergents, insulation, pharmaceuticals, and cosmetics.  They also are used to make foundry cores and molds used for metal castings, in paints, filtration, metallurgical applications, refractory products and specialty fillers.  Many products that are manufactured in the U.S. that help to reduce greenhouse gases require industrial minerals as components in their manufacturing processes.  
We do not believe that a mandatory reporting rule for greenhouse gases (GHGs) is necessary at this time, and believe that the Environmental Protection Agency (EPA) should refrain from moving ahead with any proposed regulation that would attempt to impose a mandatory reporting requirement for GHGs, as the requirement to do so would be overly burdensome on the impacted industries with little, if any, benefit resulting from the reporting. If EPA opts to proceed with this proposed rule, IMA-NA would like to offer comments and suggested revisions for specific 
sections in this proposal. Particularly, we will be providing comments as they relate to the provisions on the soda ash industry.  IMA-NA currently represents 100 percent of the companies that produce soda ash in the United States, and we would like to offer these comments on their behalf.

Preamble – Table 1 – Soda ash manufacturing (page 16449)
The category “Soda ash manufacturing” is described by NAICS code 325181.  The activities conducted by all U.S. producers of soda ash are more accurately described by NAICS code 212391.  
IMA-NA proposes that the section be revised as follows: the term “Soda Ash Manufacturing” be replaced with the term “Soda ash, natural, mining and/or beneficiation” and that NAICS code 325181 be replaced with NAICS code 212391.
Subpart A – General Provisions 
§ 98.3 (b): Schedule (page 16613)
Section 98.3(b) requires submittal of annual reports by March 31 of each year.  IMA-NA proposes that EPA push back the reporting deadline to June 30.  This would allow facilities sufficient time to gather and carefully review emissions data prior to submittal.  A June 30 reporting deadline would also ease the administrative burden with regard to report submittal since numerous other federal and state regulatory programs already have March 31 deadlines.

§ 98.6: Definitions Section (page 16627). Trona means the raw material (mineral) used to manufacture soda ash; hydrated sodium bicarbonate carbonate (NaCO₃.NaHCO₃.2H₂O). 

The definition in this section for Trona contains an incorrect formula.  
IMA-NA proposes that the section be revised as follows:


Trona means the raw material (mineral) used to manufacture soda ash; hydrated sodium 
bicarbonate carbonate (Na₂CO₃.NaHCO₃.2H₂O).
Subpart C – General Stationary Fuel Combustion Sources (page 16634) 
§ 98.33 (b)(5): The Tier 4 Calculation Methodology 

The manner in which the proposed rule is currently drafted, it is unclear whether all of the described conditions must be applicable before the Tier 4 Calculation is mandatory, or if just a 
single condition is all that is necessary.  This language should be clarified.  We would also request that all of the described conditions must be applicable before Tier 4 Calculation is 
mandatory.  If only one condition is necessary, this would result in potentially huge costs to the industry, as continuous emissions monitoring systems are extremely expensive to install.  
IMA-NA proposes the following language be inserted at §98.33 (b)(5)(ii) of the proposed rule:

Shall be used for a unit if all of the conditions below are met:
§ 98.33 (c): Calculating of CH4 and N2O emissions from all fuel combustion
IMA-NA requests the elimination of CH4 and N2O calculations entirely due to their minimal impact on the total greenhouse gas inventory and on a facility’s emissions.  Based on the  formulae provided, less than 0.00001 percent of the greenhouse gas emissions would be CH4 or N2O.   EPA should not require calculation and reporting of these emissions because their contribution to the total is clearly insignificant.

Subpart U - Miscellaneous Uses of Carbonates (page 16674)
§98.210 Definition of source category. 
(a) This source category consists of any equipment that uses limestone, dolomite, ankerite, magnesite, silerite, rhodochrosite, sodium carbonate, or any other carbonate in a manufacturing process

(b) This source category does not include carbonates consumed for producing cement, glass, ferroalloys, iron and steel, lead, lime, pulp and paper, or zinc.

Sodium carbonates are used to produce sodium bicarbonate and sodium hydroxide (chemical caustic).  The chemical reactions are detailed below:

Production of sodium bicarbonate
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[Na2CO3 • NaHCO3 • 2H2O]   +   CO2         

3NaHCO3     +     H2O

Sodium sesquicarbonate 
sodium bicarbonate 
or

Na2CO3      +     H2O    +    CO2         

2NaHCO3     

Sodium carbonate 
sodium bicarbonate 
Production of sodium hydroxide

Ca(OH)2  +  Na2CO3                 
2NaOH      +     CaCO3 

slaked lime
sodium carbonate 
sodium hydroxide
limestone precipitate


Since the chemical reactions involved do not release any carbon dioxide, it is proposed that the source definition be amended to exclude sodium carbonates consumed in the production of sodium bicarbonate and sodium hydroxide.  

IMA-NA would like to propose the following language for §98.210(b):


(b) This source category does not include carbonates consumed for producing cement, 
glass, ferroalloys, iron and steel, lead, lime, pulp and paper, or zinc.  The source category 
also does not include sodium carbonates consumed for the production of sodium 
bicarbonate or sodium hydroxide.

Subpart CC, Soda Ash Manufacturing (pages 16693-16694)
§98.290: Definition of the source category: A soda ash manufacturing facility is any facility with a manufacturing line that calcines trona to produce soda ash.
The definition above does not fully capture the definition of the term soda ash manufacturing facility.  

IMA-NA would like to propose the following language for §98.290:


A soda ash manufacturing facility is any facility with a manufacturing line that calcines 
trona, sodium sesquicarbonate, sodium bicarbonate, other CO₂ containing mineral, or 
liquid alkaline feedstock, to produce soda ash.
§98.293 (b) Calculating GHG Emissions

IMA-NA believes that there are significant errors in both the CC-2 and CC-3 equations defined 
in this section on how the industry should calculate GHG emissions.  More specifically, the 

terms for “Ek” and “n” are in need of modification.
The definition for Ek currently states “Ek = Annual CO₂ process emissions from each calciner (kiln), k (in metric tons/ year), using either Equation CC–2 or CC– 3.”
IMA-NA would like to propose the following modification to this definition:


EK= Annual CO₂ process emissions from each manufacturing facility, k (in metric 
tons/year), using either Equation CC-2 or CC-3.
The definition for n currently states “n” = Number of calciners (kilns)located at the facility.”

IMA-NA would like to propose the following modification to this definition:


n = Number of manufacturing lines located at the facility.
§98.293 (c) Calculate the annual CO₂ process emissions from each kiln using either Equation CC-2 or CC-3 of this section.
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The proposal uses the equations above to calculate the annual CO₂ process emissions.  IMA-NA believes that it is inappropriate to use the fraction [image: image6.png]


 in these equations.  Including a correction factor for the ration of carbon dioxide to carbon ([image: image8.png]


) is unnecessary.  In equation CC-3, the input for (ICsa)n using ASTM E359 provides decimal fraction for alkalinity or sodium carbonate (Na₂CO₃) not for carbon.  Therefore it is not appropriate to use the [image: image10.png]


 fraction, as it would artificially inflate the CO₂ level by 3.67 times the actual amount.  Thus, the factor must be removed from the equations.
IMA-NA would like to propose that the factor [image: image12.png]


 be removed from any equation used to calculate soda ash process emissions.  Furthermore, IMA-NA would request that all descriptions of this factor be removed from this section of the proposal.

IMA-NA would like to propose that this section be modified as follows: 


Calculate the annual CO₂ process emissions from each manufacturing line using either 
Equation CC-2 or CC-3 of this section.
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Equation CC-3 does not address plant inefficiencies and will result in under-reporting of CO2 unless an efficiency factor is included that is specific to each manufacturing line.  IMA-NA proposes that each manufacturing facility be given the latitude to provide site specific efficiency factors.  These factors must be treated as confidential business information.
Equation CC-2’s Use of ASTM D4839.

ASTM D4839 is not a method commonly used in the industry.  The correct ASTM to use in terms of CO₂ released would be ASTM E359, as it is an industry standard to do so. 
IMA-NA requests that the equation be modified as follows:

ASTM E359 assay * 1.421 * Trona Tons * 2000/2205 * 0.097 = metric tons of CO₂
It is necessary to also define the term 1.421.  The definition can be placed at the end of §98.293 (c) below the definition for “0.138/1.”

The number 1.421 in the equation should be defined as follows: 


0.138/1 = Ratio of ton of CO₂ emitted for each ton of natural soda ash produced


1.421 = the conversion formula for molecular weight from soda ash to trona.

When including the equations above, we feel it is important to note that certain industry facilities produce soda ash using liquid feed stocks rather than from dry-mined trona ore.  If these facilities are to be included in Subpart CC, then an alternative method for calculation of CO₂ emissions from the facilities will be necessary since neither Equation CC-2 nor CC-3 is appropriate. 
§ 98.294 (a) You must determine the inorganic carbon content of the trona or soda ash on a daily basis and determine the monthly average value for each soda ash manufacturing line.
The daily sampling requirement of each line is an unnecessary and potentially extremely costly requirement.  The testing should be completed as a weekly composite analysis which would then be used in calculating the monthly average.
IMA-NA would like to propose the following modification to this section:


You must determine the inorganic carbon content of the trona or soda ash by using a 
weekly composite analysis which would then be used in calculating the monthly average 
value for each soda ash manufacturing line.
§98.294 (c) If you calculate CO2 process emissions based on soda ash production, you must determine the inorganic carbon content of the soda ash using ASTM E359-00(2005).  The inorganic carbon content of soda ash can be directly expressed as the total alkalinity of the soda ash.
ASTM E359-00(2005) describes a manual titration method, using a methyl orange endpoint, for 
determining the total alkalinity of soda ash.  Procedures that use autotitrators with fixed endpoint 
titration are commonly used in the industry and should be allowed as an acceptable (equivalent) 
alternative. Examples of industry standards for determining total alkalinity of soda ash are in the attached appendix.

IMA-NA would like to propose that the words “or equivalent” be added after “ASTM E359-00 (2005).”


If you calculate CO₂ process emissions based on soda ash production, you must 
determine the inorganic carbon content of soda ash using ASTM E359-00 (2005), or 
equivalent. The inorganic carbon content of soda ash can be directly expressed as the 
total alkalinity of the soda ash.

§98.294 (d) You must measure the mass of trona input or soda ash produced by each soda ash manufacturing line on a monthly basis using either belt scales or by weighing the soda ash at the truck or rail loadout points of your facility.

The weighing of soda ash at truck or rail loadout points is a measure of soda ash shipped, not soda ash produced.  Soda ash facilities typically have storage silos and the amount of soda ash produced in a given month incorporates the amount of soda ash shipped plus silo storage. Silo reconciliation must be included if monthly production data are to be comprehensive.  There is currently no practical alternative to this.

 

The reconciliation of trona mined versus what is measured on belt scales is common and must be taken into account for accurate reporting purposes.
IMA-NA would like to propose the following changes to this section: strike the words “using either belt scales or by weighing the soda ash at the truck or rail loadout points of your facility,” and put a period “.” after the word “basis.”  


You must measure the mass of trona input or soda ash produced by each soda ash 
manufacturing line on a monthly basis.  

IMA-NA would also like to propose that the following sentences then be added:


The mass of trona input using belt scales may be adjusted based on reconciliation with 
data derived from underground surveying of mined out trona deposits and/or above 
ground surveying of trona stockpile mass quantities.

The mass of soda ash produced as determined by weighing the soda ash at the truck or rail loadout points may be adjusted based on data derived from reconciliation with silo inventories.
§98.294 (e) You must keep a record of all trona consumed and soda ash production.  You also must document the procedures used to ensure the accuracy of the monthly measurements of trona consumed soda ash production.

IMA-NA would like to propose this section be modified as follows:


You must keep a record either of all trona consumed or soda ash produced depending 
upon the CO₂ calculation methodology chosen.  You also must document the procedures 
used to ensure the accuracy of the monthly measurements of trona consumed or soda ash 
production.

§98.295 Procedures for estimating missing data.  A complete record of all measured parameters used in the GHG emissions calculations is required. There are no missing value 
provisions for the carbon content of trona or soda ash.  A re-test must be performed if the data from the daily carbon content measurements are determined to be unacceptable.
This section calls for a complete record of all measured parameters used in the GHG emissions calculations.  There needs to be a provision made for equipment malfunction or other instances that may lead to data unavailability.  A 100 percent data requirement is not only unrealistic, but also is a requirement that has never been made in any situation similar to this one by EPA.  
IMA-NA would request that the data requirement be 95 percent, as that is a much more reasonable and appropriate level.  That being said, if the proposal made by IMA-NA under §98.294 (a) on page 6 of these comments were accepted by EPA and the testing requirements for determining the inorganic carbon content of trona or soda ash be done on a weekly composite basis rather than a daily basis, the 100 percent data requirement would be acceptable.

§98.296 (c) Data Reporting Requirements – Annual soda ash production (metric tons) and annual soda ash production capacity.
IMA-NA would request that the line “and annual soda ash production capacity” be struck from the proposal.  The capacity level is irrelevant to the total amount of greenhouse gases emitted, and thus there is no purpose in including this in any report.  The line should read:


§98.296 (c) Data Reporting Requirements – Annual soda ash production (metric tons) 

Furthermore, reporting of annual soda ash production should only be required if CO₂ emission data are based on soda ash production rather than trona consumption.  Annual soda ash production, if reported, must be treated as confidential business information.

§98.296 (d) Data Reporting Requirements – Annual consumption of trona from monthly measurements (metric tons)

The reporting of annual trona consumption should only be required if CO₂ emission data are based on that parameter rather than on soda ash production.  Annual trona consumption, if reported, must be treated as confidential business information.

§98.296 (e) Data Reporting Requirements – Fractional purity (i.e., organic carbon content) of trona or soda ash (by daily measurements and by monthly average) depending on the components used in Equation CC-2 or CC-3 of this subpart).

IMA-NA requests that the words “daily measurements and” be struck, and for the second line to read: “of trona or soda ash by monthly average depending on the components...”  Also, the proposal incorrectly states that fractional purity (i.e., organic carbon content).  This line should instead read as follows: “Data Reporting Requirements – Fractional purity (i.e., inorganic carbon content)…
Data Reporting Requirements – Fractional purity (i.e. inorganic carbon content) of trona or soda ash by monthly average depending on the components used in Equation CC-2 or CC-3 of this subpart.  This data should be treated as confidential business information.

§98.296 (f) Data Requirement – Number of operating hours in a calendar year

This provision should be eliminated from the proposed rule.  This data is not used in any of the calculations.  The reporting requirements should be deleted or an explanation provided for requiring its inclusion.  If the data must be reported, then a definition of “operating hour” is needed as it applies to soda ash processing lines.

§98.297 (d) Records that Must Be Retained – Number of operating hours in a calendar year

This provision should be eliminated from the proposed rule.  This data is not used in any of the calculations.  The reporting requirements should be deleted or an explanation provided for requiring its inclusion.  If the data must be reported, then a definition of “operating hour” is needed as it applies to soda ash processing lines.

§98.298 Definitions. All terms used in this subpart have the same meaning given in the Clean Air Act and subpart A of this part.

IMA-NA requests that a subsection (a) be included in this definition section.  IMA-NA believes that it is necessary for this proposal to include a definition for “Calcines.”  

IMA-NA would also request that the proposal include a definition for “Calcines.”  The definition could be added in “§98.298 Definitions” under a new subsection (a):
(a) “Calcines” should be defined to mean the thermal and/or chemical conversion of the bicarbonate fraction of the feed stock to sodium carbonate.”

Subpart HH—Landfills (page 16700)
§98.340 Definition of the source category
(a) This source category consists of the following sources at municipal solid waste (MSW) landfill facilities: landfills, landfill gas collection systems, and landfill gas combustion systems (including flares). This source category also includes industrial landfills (limited to landfills located at food processing, pulp and paper, and ethanol production facilities).

(b) This source category does not include hazardous waste landfills and construction and    

demolition landfills.

The source category should not include landfills at inorganic chemical manufacturing facilities and mine sites where landfilled material contains only trivial amounts of organic matter.  Making the change suggested above in the source category definition would make Subpart HH consistent 
with Subpart II Wastewater Treatment which addresses only pulp and paper mills, food processing plants, ethanol production plants, petrochemical facilities, and petroleum refining facilities.

IMA-NA would like to request that §98.340 (b) be modified as follows:


This source category does not include hazardous waste landfills, inorganic chemical 
manufacturing facilities, mine sites, and construction and demolition landfills.

§98.343 Calculating GHG emissions
If reporting of GHG emissions from industrial landfills is not limited to the food processing, pulp and paper, and ethanol production facilities, then EPA should amend Table HH-1 and provide specific factors that are relevant to the regulated industry. 

Calculations for industrial landfills may be done using material-specific waste quantity data or bulk waste data and various factors are referenced in Table HH-1.  For the material-specific model for industrial landfills the only factors provided are for food processing and pulp and paper facilities.  We do not believe that these factors are appropriate for industrial landfills associated with soda ash production and that it is highly likely that their use will significantly overestimate the methane emissions from these facilities.  Similarly, the degradable organic 
carbon fraction value used in the bulk waste model will also overestimate methane emissions for soda ash plant landfills.

Conclusion

IMA-NA would like to reiterate at this time that we do not believe that there is a need for EPA to move forward with this proposed rule. IMA-NA members are currently participating in the Department of Energy’s voluntary Climate Vision program, and IMA-NA believes in this instance that a similar voluntary reporting program would be more appropriate.  The mandatory requirement would be overly burdensome on industries, especially in these difficult economic times.  We understand that EPA has rejected requests to extend the comment deadline by 60 days, citing the Fiscal Year 2008 Appropriations Act requirement that EPA issue a final rule by June 26, 2009.  We would hope that EPA would be able to review all of the comments submitted and take them into consideration before moving forward with a final rule at the end of the month.  As you can see from our comments, there are many fundamental errors in the proposal as they relate to the soda ash industry, including something as basic as the wrong chemical formula for trona being used.  To that end, we would urge that the issuance of a final rule be delayed so that all of the comments received by EPA can be taken in to consideration.

IMA-NA greatly appreciates the opportunity to provide comments on this proposed Reporting Rule.  Thank you for your consideration of our comments and for your attention to this very important matter.
Respectfully submitted,

Chris Greissing

Director, External Affairs

Industrial Minerals Association – North America

Appendix A (EXAMPLE ONLY)
Attached is an example of a method currently being used by the soda ash industry to determine Total Alkalinity for Soda Ash. 

TOTAL ALKALINITY SODA ASH
SCOPE
This method determines the percent sodium carbonate of soda ash and related liquor samples by potentiometric or manual titration.

Applicability
   Quality             HSE             Plant Operations             Other

SUMMARY
A sample of trona is titrated with normalized HCl to the bicarbonate pH end point approximately 3.8) to determine total alkalinity as sodium carbonate.

SAFETY
Use care when using strong acids and bases.

EQUIPMENT
	[image: image17]
	Autotitrimeter - Radiometer system

	[image: image18]
	150 ml titration beakers

	[image: image19]
	100 ml buret


REAGENTS
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	Chemical Pure Sodium Carbonate - heated to approximately 250o C for a minimum of 4 hours (C.P.ash, Purity = 99.97 % Na2CO3).
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	Concentrated Hydrochloric acid (HCl) - Minimum assay 36.5%

	[image: image22]
	Normalized Hydrochloric Acid : 1 N HCl - Add 840 mls of concentrated HCl to 10 liters DI water; 0.5 N HCl - Add 420 mls of concentrated HCl to 10 liters DI water. Standardize against C.P. ash to the sodium bicarbonate endpoint (approximately 3.8).
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	Modified methyl orange indicator - Dissolve 0.1 g of methyl orange and 0.14 g xylene cyanole FF dye in 100 ml of DI water and filter.

	[image: image24]
	DI water - deionized water from lab water treatment system (minimum rating 10 umhos/cm conductivity at 25o C).



PROCEDURE
POTENTIOMETRIC DETERMINATION
1. Transfer approximately 1 g of room temperature soda ash or 3 g of concentrated liquor or 7 g of unconcentrated liquor into an 150 ml titration beaker and record weight of soda ash to four decimal, and liquor to two decimal place accuracy.

2. Add approximately 100 ml DI water.

3. Titrate to the bicarbonate pH end point ( approximately 3.8) with the auto titration system.

MANUAL TITRIMETRIC DETERMINATION
1. Follow steps 1 and 2 for auto titration.

2. Fill buret with normalized HCl.

3. Add three drops of modified methyl orange indicator solution.

 4. Titrate the sample to the gray end point.

CALCULATION
Standardization of HCl

Weigh three consecutive C.P. ash samples and follow the titration procedure; average results.

N HCl = g C.P. * 0.9997
             0.053 * ml HCL

Where: 

	0.9997
	=
	purity of sodium carbonate

	 0.053
	=
	milliequivalent weight of sodium carbonate

	N
	=
	normality

	ml
	=
	milliliters of HCl titrated to the sodium bicarbonate end point approximately 3.8 or the gray end point of the modified methyl orange.


% TA = N * ml * 0.053 * 100   *   Dilution
                sample weight   *     Aliquot
% Na2O = N * ml * 0.031 * 100   *   Dilution
                    sample weight    *   Aliquot

Where:

	TA
	=
	Total alkalinity as sodium carbonate

	0.031
	=
	milliequivalent weight of Na2O


Appendix B (EXAMPLE ONLY)
Attached is an example of a method currently being used by the soda ash industry to determine Total Alkalinity for Trona Products. 

TOTAL ALKALINITY TRONA PRODUCTS
SCOPE
This method titrimetricly determines the total alkalinity as sodium sesquicarbonate.

Applicability
   Quality             HSE             Plant Operations             Other

SUMMARY
A sample of trona is dissolved and titrated with acid to determine the percent sodium sesquicarbonate.

SAFETY
Use care when using strong acids

EQUIPMENT
	[image: image25]
	Autotitrimeter Radiometer system
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	150 ml titration beakers
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	100 ml buret

	[image: image28]
	Magnetic stirrer


REAGENTS
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	Chemical Pure Sodium Carbonate - heated to approximately 250o C for a minimum of 4 hours (C.P. ash, Purity = 99.97% Na2CO3).
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	Concentrated Hydrochloric acid (HCl) - Minimum assay 36.5%
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	Normalized Hydrochloric Acid : 1 N HCl - Add 840 mls of concentrated HCl to 10 liters of DI water; 0.5 N HCl - Add 420 mls of concentrated HCl to 10 liters of DI water. Standardize against C.P. ash to the sodium bicarbonate endpoint (approximately 3.8).
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	Modified methyl orange indicator - Dissolve 0.1 g of methyl orange and 0.14 g xylene cyanole FF dye in 100 ml of DI water and filter.
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	DI water - deionized water from lab water treatment system (minimum rating 10 umhos/cm conductivity at 25o C).


PROCEDURE
POTENTIOMETRIC DETERMINATION
1. Transfer approximately 1-2 grams of the sample into a 150 ml titration beaker and record weight to four decimal place accuracy.

2. Add approximately 100 ml DI water and place on stir plate for a minimum of 5 minutes.

3. Titrate on the Radiometer (method # 3) to the sodium bicarbonate endpoint ( approximately 3.8 ).

MANUAL TITRIMETRIC DETERMINATION
1. Follow steps 1-2 for potentiometric determination.

2. Fill the buret with normalized HCl.

3. Add approximately 100 ml DI water and three drops of modified methyl orange indicator solution.

4. Titrate the sample to the gray end point.

CALCULATION
Standardization of HCl

Weigh three consecutive C.P. ash samples and follow the titration procedure; average results.

          N HCl = g C.P. ash * 0.9997
                          0.053 * ml HCL

Where:   0.9997 = purity of sodium carbonate

               0.053 = milliequivalent weight of sodium carbonate

                     N = normality

                   ml = volume of acid used in milliliters
          % TA = N * ml * 0.0753 * 100 * Dilution
                          sample weight  *     Aliquot

Where:

             0.0753 = milliequivalent wt. of sodium sesquicarbonate

                   TA = Total alkalinity as sodium sesquicarbonate

Appendix C (EXAMPLE ONLY)
Attached is an example of a method currently being used by the soda ash industry for a double end point procedure.
DOUBLE END POINT PROCEDURE
Purpose
This method covers the determination of sodium carbonate, sodium hydroxide and sodium bicarbonate in alkaline materials.

A sample of trona is titrated with normalized acid to the 8.0 and 3.8 endpoints to determine assay as Na2CO3, NaOH, and NaHCO3.

Applicability
   Quality             HSE             Plant Operations             Other

Procedural Steps 
SAFETY
Use care when using strong acids and bases.

EQUIPMENT
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	Autotitrimeter - Radiometer system
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	Magnetic stirrers
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	Stir Bars – approximately 1 x 5/16 inches
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	25 ml class A buret


REAGENTS
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	Chemical Pure Sodium Carbonate - heated to approximately 2500 C for a minimum of 4 hours.
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	(C.P. ash, Purity = 99.97% Na2CO3).
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	Concentrated Hydrochloric Acid (HCl) - Minimum assay 36.5%
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	Normalized Hydrochloric Acid : 1 N HCl - Add 840 mls of concentrated HCl to 10 liters DI water; .5 N HCl - Add 420 mls of concentrated HCl to 10 liters DI water. Standardize against C.P. ash to the sodium bicarbonate endpoint (approximately 3.8).
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	Phenolphthalein indicator solution - Dissolve 0.05 g of phenolphthalein in 50 ml ethyl alcohol and dilute to 100 ml with DI water.

	[image: image43]
	Bromocresol green indicator solution – Dissolve 0.1 g of bromocresol green in approximately 14 ml .01 N sodium hydroxide and dilute to 250 mls.



Soda Ash/Soda Ash Liquors/Sodium Bicarbonate
1. Weigh samples below to four decimal place accuracy and continue with step #2.

Approximate Weights

Soda Ash 1.0 g

Soda Ash Liquor 2.5 g

Sodium Bicarbonate 1.5 g

2. Transfer sample into a 150 ml beaker.

3. Dilute to approximately 100 ml with DI water.

4. Titrate with standardized HCl, either 0.5 N or 1 N, to the preset carbonate and bicarbonate endpoints (approximately 8.0 and 3.8).

Ore
1. Weigh approximately 10 g of pulverized ore sample to four place accuracy.

2. Transfer sample into a 500 ml volumetric flask and dilute to volume with DI water.

3. Stir for 10 to 15 minutes.

4. Gravity filter at least 75 ml of the sample through qualitative filter paper.

5. Transfer 50 ml of filtrate using a class A pipet to a 150 ml beaker.

6. Continue with step #3 of the soda ash procedure.

Trona Products
1. Weigh approximately 1-2 g of trona sample to four place accuracy.
2. Transfer sample into a 150 ml beaker and dilute to approximately 100 ml  with DI water.
3. Place beaker on a magnetic stirrer and stir for at least 5 minutes.
4. Filter entire sample through qualitative filter paper.
5. Transfer to a 150 ml beaker.
6. Continue with step #4 of the soda ash procedure.
As an alternate sample preparation procedure, the Ore procedure can be used for trona products.
Endpoint Determination for Auto-titrimeter
Since pH probes may vary slightly, the pH endpoints listed approve are approximately.  To determine appropriate endpoints, a chemically pure soda ash sample can be titrated and the endpoint around 3.75 determined by inflection point.  Half of the volume needed to reach this endpoint will correlate with the endpoint around 8.15.
MANUAL PROCEDURE
1. Weigh sample to two decimal point accuracy.

2. Transfer sample into a 150 ml beaker.

3. Dilute to 100 ml with DI water.

4. Place a magnet in the beaker and place the beaker on a magnetic stirrer.

5. Turn on the magnetic stirrer.

6. Add two drops of phenolphthalein solution to the sample.

7. Using a 25 ml buret, titrate the sample with 1 N HCl until the sample becomes colorless. Record the volume as Volume 1.

8. Add two drops of bromocresol green indicator solution and titrate the samples to the yellow end point. Record total volume as Volume 2.

CALCULATIONS
Standardization of HCl
N HCl    =    g C.P. Ash  *  0.9997
                        0.053  *  ml

	Where:
	0.9997
	=
	purity of Sodium Carbonate

	
	 0.053
	=
	milliequivalent weight of Sodium Carbonate

	
	N
	=
	normality

	
	ml
	=
	volume of HCl (in milliliters) used to titrate the CP Ash to the sodium bicarbonate pH endpoint (approximately 3.8)

	CASE #
	If:
	 
	 
	Two End Point Volume Relationship Analyte present:

	1
	V1
	=
	V2
	NaOH

	2
	V1
	=
	1/2 V2
	Na2CO3

	3
	V1
	=
	0
	NaHCO3

	4
	V1
	>
	1/2 V2
	Na2CO3, NaOH

	5
	V1
	<
	1/2 V2
	Na2CO3, NaHCO3


 

	% NaOH
	CASE #1
	=
	N * V2 * 0.04* 100

	
	
	
	sample weight

	
	CASE #4
	=
	N * (2 V1 - V2) * 0.04 * 100

	
	
	
	sample weight

	% Na2CO3
	CASE #2
	=
	N * V2 * 0.053 * 100

	
	
	
	sample weight

	
	CASE #4
	=
	N * 2( V2-V1) * 0.053 * 100

	
	
	
	sample weight

	
	CASE #5
	=
	N * 2(V1) * 0.053 * 100

	
	
	
	sample weight

	% NaHCO3
	CASE #3
	=
	N * V2 * 0.084 * 100

	
	
	
	sample weight

	
	CASE #5
	=
	N * ( V2-2(V1))* 0.084 * 100

	
	
	
	sample weight

	% Na2O
	
	=
	N * V2 * 0.031 * 100

	
	
	
	sample weight


 

	Where:
	N
	=
	noramility of HCl

	
	V1
	=
	volume in ml, titrated to pH 8

	
	V2
	=
	volume in ml, titrated to pH 3.8

	
	0.053
	=
	milliequivalent weight of sodium carbonate

	
	0.040
	=
	milliequivalent weight of sodium hydroxide

	
	0.084
	=
	milliequivalent weight of sodium bicarbonate

	
	0.031
	=
	milliequivalent weight of sodium oxide





