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1.
APPLICATION INFORMATION

1.1
Applicant Name and Address

CF Industries, Inc.

P.O. Drawer L
Plant City, Florida 33564
Authorized Representative:  Mr. Herschel E. Morris, Vice President/General Manager

1.2
Reviewing and Process Schedule

11-21-2007:
Date of Receipt of Application

11-26-2007:
Date of Receipt of Revised Application.  Application complete.
2.
FACILITY INFORMATION

2.1
Facility Location

The agricultural chemicals manufacturing facility is located at 10608 Paul Buchman Highway, Plant City, Hillsborough County.  The project site is located about 69 kilometers from the Chassahowitzka National Wildlife Refuge, a Class I Area.  The UTM coordinates of this facility are Zone 17; 388.0 km E; 3116.0 km N.

2.2
Standard Industrial Classification Codes (SIC)

	Major Group No.
	28
	Chemicals and Allied Products

	Industry Group No.
	2874
	Phosphate Fertilizers 


2.3
Facility Description
The applicant, CF Industries, Inc., operates an existing phosphate complex, which consists of:  four sulfuric acid plants (SAP), two phosphoric acid plants (PAP), four diammonium phosphate/monoammonium phosphate (DAP/MAP) plants, molten sulfur storage and handling operations, product storage and shipping operations, and ancillary equipment in order to produce phosphate fertilizers.  The sulfuric acid (H2SO4) is produced on-site by burning elemental sulfur, converting the resulting sulfur dioxide to sulfur trioxide, and absorbing it into a recirculating sulfuric acid solution.  Phosphoric acid is made by acidulation of phosphate rock with sulfuric acid.  Waste gypsum is produced and stacked.  The phosphoric acid is reacted with other chemicals to make fertilizers.  

The CFI Plant City facility currently operates under Title V Permit No. 0570005-017-AV, most recently issued on October 13, 2005, and two construction permits: 0570005-019-AC, and 0570005-021-AC.  

2.4
Regulatory Category

This project is subject to the applicable environmental laws in Section 403 of the Florida Statutes (F.S.).  The Florida Statutes authorize the Department of Environmental Protection (Department) to establish rules regarding air quality in the Florida Administrative Code (F.A.C.).  The facility is classified according to the following major regulatory categories.

· The facility is a major source of hazardous air pollutants (HAP).

· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.

· The facility is a Title V major source of air pollution in accordance with Chapter 213, F.A.C.

· The facility is a major stationary source pursuant to Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
3.
PROCESS DESCRIPTION - Sulfuric Acid Production
The plants are sulfur-burning double absorption sulfuric acid plants.  This is the most common process for producing sulfuric acid in the U.S. phosphate fertilizer industry and it continues to be improved and employed at both existing and new installations in the U.S. and throughout the world.

The process is comprised of three distinct steps.  These are sulfur combustion and gas preparation; catalytic conversion of sulfur dioxide to sulfur trioxide; and absorption of sulfur trioxide into sulfuric acid.  

A great deal of heat is evolved throughout the process.  Its management is an important consideration in optimizing the conversion and absorption steps as well as providing useful energy to the plant.  Reaction kinetics and thermodynamics are also important factors.  Following is a description of the process:

Atmospheric air is drawn through a filter by the main compressor and then contacted with a recirculating stream of sulfuric acid in the drying tower.  The dried air is blown by a steam-driven compressor into a refractory-lined burner where molten sulfur is combusted to produce sulfur dioxide (SO2).  The hot combustion gases are cooled in a waste heat boiler to recover excess heat as steam.

The gas stream is then introduced into a converter packed with catalyst.  In a series of steps, the SO2 and excess oxygen from the combustion air are progressively converted to sulfur trioxide (SO3).  The gases containing SO3, some unconverted SO2, oxygen, and atmospheric nitrogen are conveyed to an “interpass tower” where the SO3 is absorbed into a stream of concentrated sulfuric acid and reacted with excess water to further strengthen the acid.  By removing most SO3 in the interpass absorber, the equilibrium favors further conversion of the remaining SO2 to SO3.  The remaining SO2, not previously oxidized, is passed over a final converter bed of catalyst and the SO3 produced is then absorbed in H2SO4.  This is accomplished in the final pass of the converter.  The resulting gas stream is conveyed to the high-efficiency “final tower” where most of the remaining SO3 reacts with water in a 98-99 percent sulfuric acid stream.
Throughout the conversion, the temperatures are moderated by an intricate arrangement of heat exchangers so that the excess heat is removed.  Mist eliminators are used to ensure that sulfuric acid sprays and fine mists are contained, thereby protecting plant equipment and minimizing emissions to the atmosphere.

4.
PROJECT DESCRIPTION
This permit addresses the following emissions units.
	EU No.
	Emission Unit Description

	007
	“C” SAP 

	008
	“D” SAP 


The proposed project includes an increase in the production rate of the existing “C” and “D” SAPs to 2,962 tons per day (TPD), each.  Currently the “C” and “D” SAPs are permitted to produce up to 2,750 TPD of 100-percent H2SO4.  The project involves upgrades and/or replacements to plant equipment to accomplish the production increases, as described in the current air construction permit no. 0570005-019-AC.  Of the originally approved projects permitted under air construction permit no. 0570005-019-AC, the following remain “in progress” and will be utilized to further increase the production capacity of each plant to 2,962 TPD.
· Increase the sulfur throughput,

· Install low pressure drop packing in final and drying absorption tower, and interpass absorption tower,

· Install a new main blower on D SAP,
· Install the new cooling tower cell,

· Changes to the main blower turbine by increasing the turbine horsepower by 9% and modifying silencer to reduce pressure drop, and

· Alterations will be made to the boilers, boiler water feed pumps, de-aerator feed pumps, and acid cooling systems in both the “C” and “D” SAPs to accommodate the increased heat load and steam production.

A primary improvement already made to the SAPs under Permit No. 0570005-019-AC is the incorporation of cesium promoted vanadium catalyst into the 4th pass of each converter (Beds 4a and 4b).  Cesium promoted vanadium catalyst is similar to the traditional vanadium catalyst except that cesium salts are added to lower the activation temperature and increase SO2 conversion efficiency.  Modern formulations of cesium promoted catalyst also include greater vanadium concentration and special shaping to further improve reaction kinetics and to minimize pressure drop across the plant.  Higher conversion efficiency allows the plants to increase production rates by increasing SO2 concentrations from the furnace to the conversion/absorption steps while at the same time lowering stack SO2 emissions. 
There will be no physical modifications to the Molten Sulfur Storage and Handling System as part of this project; however, there will be an increase in molten sulfur usage to accommodate the increased potential sulfuric acid production.  The following table summarizes total molten sulfur usage at the plant.
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C&D SAP B SAP
Process and Production Previous Title V- Increase 2004 Increase 2007
Rates Permit Permit Permit Current Request
-019-AC -019-AC
H,50, Production (tonsfday)
"A" SAP 1,300 1,300 1,300 1,300
"B" SAP 1,300 1,300 1,600 1,600
"C" SAP 2,600 2,750 2,750 2,962
"D"SAP 2,600 2,750 2,750 2,962
Total Permitted 7,800 8,100 3400 8,824
Molten Sulfur System, tonsfyear* 930,750 965,388 965,388" 1,051,677

* Based 365 daysfyear and the ratios of the MW of sulfur to MW of H,50, (32/98 = 0.3268 tons Sfton H,50,).
® This perrmit did not address any changes to the Molten Sulfur System throughput.





Therefore, the applicant is requesting an increase in the total maximum annual molten sulfur throughput from 8,400 to 8,824 tons per day and 965,388 to 1,051,677 tons per year.
4.1 Effects on Other Emission Units

Sulfuric acid is used as a raw material in the A and B Phosphoric Acid Plants (PAP).  Although the potential sulfuric acid production may increase, CF claims it will not produce any additional phosphoric acid beyond the permit limits as a result of this project.  The PAPs were recently (July 2007) permitted for increased production rates up to 4,229 TPD P2O5 input.  Debottlenecking of downstream emissions units (i.e., the DAP/MAP Plants) was addressed during that permitting effort.  CF has historically purchased significant amounts of sulfuric acid to meet the demands of the PAPs.  Since the late 1980’s, the production rate of phosphoric acid has exceeded the availability of sulfuric acid manufactured on-site.  Based on the data submitted by the applicant, during the years 2002-2006, an average of 106, 298 tons of sulfuric acid was imported annually to meet the requirements of phosphoric acid production.  With the increased production rates of up to 4,229 TPD of P2O5 input from the two PAPs, considering the P2O5 recovery and the historical operating factor of the plants, the expected Phosphoric acid production from the two PAPs will be 1,219,985 tons per year.  The conversion factor for tons H2SO4 required to tons of P2O5 produced is 2.64.  This number was derived by the applicant based on stoichiometric values and historical data.  Using the conversion factor of 2.64 tons of H2SO4 required per ton of P2O5 produced gives 3,220,760 tons of H2SO4 required per year.  Converting the H2SO4 requirement to tons per year requirement for sulfur (based on 98/32 = 0.3268 ton S/ton H2SO4) would give 1,056,200 tons of S per year.  Attachment A provides this information in the form of a table.  There still might be occasions when CF will import sulfuric acid from outside if:
· Sulfuric acid is cheaper to buy off-site than to produce on-site.

· Sulfuric acid plant’s operating factor drops off due to turnaround and maintenance problems.

· Phosphoric acid production increases due to improved recovery and improved operating factor.
Trucks are used to import molten sulfur and purchased sulfuric acid.  Since the potential sulfuric acid production will be increased as part of the proposed project, CF will purchase less sulfuric acid.  Therefore, fewer trucks will be driven onsite to import the purchased sulfuric acid.  Although the potential amount of molten sulfur may increase, and therefore the number of molten sulfur trucks driven onsite may increase, this increase will be offset by the reduced number of sulfuric acid trucks driven onsite.  And since the number of sulfuric acid trucks driven onsite will be decreasing by a factor of three, the total truck traffic onsite will be reduced by the proposed project.

4.2
Ambient Air Quality Impact

The Molten Sulfur System will increase emissions of PM/PM10 by 0.10 tons per year.   This increase is below the PSD Significant Emission Rate and therefore is not subject to PSD review.  Further, the 0.1 TPY increase in Particulate Matter will not have a significant impact on total facility impacts.  Particulate Matter modeled impacts from the most recent PSD project (057005-021-AC; PSD-FL-355) showed maximum concentrations on the property fence-line or boundary at the road entrance indicating that the maximum concentrations were due to truck traffic fugitive dust.  Concentrations of particulate matter decrease significantly as distance increases from the property fence-line.  This 0.10 TPY emission rate increase will not result in additional truck traffic, therefore the Department concludes that the emissions increase will be insignificant.
4.3
Best Available Control Technology (BACT) Emissions Limit

The current BACT SO2 emissions limit for both the “C” and “D” SAPs is 3.5 lb/ton of 100-percent H2SO4, which is equivalent to 401 pounds per hour (lb/hr) and 1,757 tons per year (TPY) for each SAP.  The hourly limits are based on a 3-hour rolling average.  The current BACT sulfuric acid mist (SAM) emission limit is 0.10 lb/ton of 100-percent H2SO4 for each SAP, which is equivalent to 11 lb/hr and 50 TPY.  The current BACT NOx emissions limit for each SAP is 0.12 lb/ton of 100-percent H2SO4, which is equivalent to 14 lb/hr and 60 TPY for each SAP.  The applicant will retain the current hourly and annual emissions limits for SO2, SAM and NOx with the proposed production rate increase to 2,962 TPD.  This requires a reduction in the permitted BACT SO2, SAM and NOx emissions limits in lb/ton of 100-percent H2SO4 to retain the current hourly and annual emissions.  The following BACT permit limits are proposed by the applicant; 3.25 lb/ton of 100-percent H2SO4 for SO2, 0.093 lb/ton of 100-percent H2SO4 for SAM and 0.11 lb/ton of 100-percent H2SO4 for NOx.  There will be no increase in the hourly or annual emissions at the reduced permitted limits and higher production rate.

4.3
Project Emissions

The applicant proposed no increases in the permitted BACT emissions limits for the “C” and “D” SAP.  The applicant indicates only a small increase in particulate matter emissions (200 lb/year) from the Molten Sulfur Storage and Handling System:

5.
RULE APPLICABILITY

The project is subject to the federal new source performance standards (NSPS) for sulfuric acid plants (40 CFR 60, Subpart H), incorporated by reference in Rule 62-204.800, F.A.C. The proposed project is also subject to permitting, preconstruction review, emissions limits and compliance requirements under the provisions of Chapter 403, Florida Statutes, and Chapters 62-4, 62-204, 62-210, 62-212, 62-296, and 62-297 of the Florida Administrative Code (F.A.C.).

This facility is located in Hillsborough County, an area designated as attainment for all criteria pollutants in accordance with Rule 62-204.360, F.A.C.  The proposed project is not subject to review under Rule 62-212.400, F.A.C., Prevention of Significant Deterioration (PSD), because the potential emission increases for sulfur dioxide, sulfuric acid mist and nitrogen oxides do not exceed the significant emission rates given in Rule 62-210 (Significant Emissions Rate), F.A.C.
The emission units affected by this permit modification shall comply with all applicable provisions of the Florida Administrative Code (including applicable portions of the Code of Federal Regulations incorporated therein) and, specifically, the following Chapters and Rules:

	Chapter 62-4
	Permits.

	Rule 62-204.220
	Ambient Air Quality Protection

	Rule 62-204.240
	Ambient Air Quality Standards

	Rule 62-204.260
	Prevention of Significant Deterioration Increments

	Rule 62-204.360
	Designation of Prevention of Significant Deterioration Areas

	Rule 62-204.800
	Federal Regulations Adopted by Reference

	Rule 62-210.300
	Permits Required

	Rule 62-210.350
	Public Notice and Comments

	Rule 62-210.370
	Reports

	Rule 62-210.550
	Stack Height Policy

	Rule 62-210.650
	Circumvention

	Rule 62-210.700
	Excess Emissions

	Rule 62-210.900
	Forms and Instructions

	Rule 62-212.300
	General Preconstruction Review Requirements

	Rule 62-212.400
	Prevention of Significant Deterioration

	Rule 62-296.320 
	General Pollutant Emission Limiting Standards

	Rule 62-297.310
	General Test Requirements

	Rule 62-297.401
	Compliance Test Methods

	Rule 62-297.520
	EPA Continuous Monitor Performance Specifications


6.
CONCLUSION

The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, all available information, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  Syed Arif is the project engineer responsible for reviewing the application and drafting the permit.

ATTACHMENT A

[image: image2.emf]Note #1

 1,543,585 TPY P2O5 is a calculated from taking the maximum P2O5 input for A & B PAP and assuming no down time throughout the year.

A-PAP 1,700 TPD + B-PAP 2,529 TPD ) X 365 Days per year = 1,543,585

Note #2

The sulfuric acid input to P2O5 output ratio of 2.64 is based on the historic actual average tons of sulfuric acid used to produce a ton of P2O5.  

Note #3

Actual Limits Actual Limits

Based on Sulfur  Based on Sulfur 

Current Title V/ and No New  and No

Avg. 2002-2006 AC Permits Purchased H2SO4 Application Purchased H2SO4

Sulfur Purchased (TPY)

a

798,990                 965,388                965,388                    1,056,200        1,056,200                

2,446,907             

H2SO4 Production (TPY) 2,444,890              3,066,000             3,066,000                 3,220,760        3,220,760                

H2SO4 Purchased (TPY) 106,298                 no limit no limit no limit no limit

Total H2SO4 (TPY) 2,551,189              3,066,000             3,066,000                 3,220,760        3,220,760                

Phos Acid Permited Production - (TPY Input P2O5) 1,285,895

1,543,585             1,161,364                 1,543,585       

Actual / Forcast Production - (TPY P2O5)

964,704                

1,219,985                

Total Dry Products (TPY)

b

1,932,050              2,511,464             2,322,727                 2,511,464        2,439,970                

tons H2SO4/ton P2O5 2.64 2.64 2.64

tons Dry Products/ton P2O5 2.00 2.00 2.00

a

 Based on 98/32 = 0.3268 tons S/ton H2SO4.

b

 Excluding "A" DAP/MAP, which is on cold standby.

Current Permit Limits

Prod Limits Sulfur

Annual Daily Annual Daily Annual Daily Annual

A-train 1,300 474,500 1,699 620,135 1,439 525,126 A-train

B-train 1,600 584,000 2,530 923,450 2,373 779,420 X-train

C-train 2,750 1,003,750 2,373 866,022 Y-train

D-train 2,750 1,003,750 2,373 866,022 Z-train

Total Permitted 965,388 3,066,000 1,543,585 3,036,591

limit by Sulfur 2,954,064 1,118,964 2,237,927

Realistically we have down time and we don't always run 100% of permit rate all the time we are running.  Our goal is about 1.22 MM TPY P2O5 and could 

be characterized many ways and here is just one example:

(1,400 + 2,200) average TPD P2O5 rates in A&B PAP  X 365 days/yr X 92.9% O.F.= 1,220,706 TPY P2O5.

Examining the stoichiometry of phosphate rock digestion with sulfuric acid would yield a similar ratio; every mole of calcium and magnesium in the rock 

requires a mole of sulfuric acid to dissolve the rock.

3,220,760 TPY Sulfuric Acid would sustain the goal P2O5 production of 1.22 MM TPY P2O5.

(1,220,000 TPY P2O5 X 2.64 TH2SO4/TP2O5 = 3,220,760 TPY H2SO4

Because of down time and not always being able to maintain maximum production rates they will be time when purchased sulfuric acid is need. 

Sulfuric P2O5 DAP

#1

#2

#3
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