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Mr. Herschel Morris

General Manager

C.F. Industries, Inc.

Plant City Phosphate Complex

P.O. Drawer L

Plant City, Florida 33564-9007

Re:
PROPOSED Revision to Title V Permit No.:
 0570005-007-AV


DEP Project No.: 013


Plant City Phosphate Complex

Dear Mr. Morris:


One copy of the “PROPOSED REVISION TO TITLE V PERMIT” 0570005-007-AV for Plant City Phosphate Complex located at 10608 Paul Buchman Highway, Plant City, FL 33565, Hillsborough County, is enclosed.  This letter is only a courtesy to inform you that the DRAFT permit has become a PROPOSED permit.


An electronic version of this determination was posted on the Division of Air Resources Management’s world wide web site on XXXXXXX, 2001 for the United States Environmental Protection Agency (USEPA) Region 4 office’s review.  The web site address is http://www.dep.state.fl.us/air/permitting.htm.

Pursuant to Section 403.0872(6), Florida Statutes, if no objection to the PROPOSED permit is made by the USEPA within 45 days, the PROPOSED permit will become a FINAL permit no later than 55 days after the PROPOSED permit posting date.  The 55th day is XXXXXXXX, 2001.  If USEPA has an objection to the PROPOSED permit, the FINAL permit will not be issued until the permitting authority receives written notice that the objection is resolved or withdrawn. 


If you should have any questions, please contact Quaid Noor at (813) 744-6100, extension 112.


Sincerely,


W.C. Thomas, P.E.


District Air Program Administrator

WCT/qn





Southwest District

Enclosures

copy furnished to:

Dr. John B. Koogler, P.E., Koogler & Associates

Mr. Jerry Campbell, P.E., EPCHC

Mr. Gregg Worley, U.S. EPA, Region 4 (INTERNET E-mail Memorandum)
Ms. Gracy Danois, U.S. EPA, Region 4 (INTERNET E-mail Memorandum)

Ms. Barbara Boutwell, Bureau of Air Regulation (INTERNET E-mail Memorandum)

I.  Public Notice.

An “INTENT TO ISSUE REVISION TO TITLE V AIR OPERATION PERMIT” to C.F. Industries, Inc., Plant City Phosphate Complex located at 10608 Paul Buchman Highway, Plant City, FL 33565, Hillsborough County was clerked on April 11, 2001.  The “PUBLIC NOTICE OF INTENT TO ISSUE REVISION TO TITLE V AIR OPERATION PERMIT” was published in The Tampa Tribune on April 19, 2001.  The DRAFT Revision to Title V Air Operation Permit was available for public inspection at the permitting authority’s office in Tampa.  Proof of publication of the “PUBLIC NOTICE OF INTENT TO ISSUE REVISION TO TITLE V AIR OPERATION PERMIT” was received on April 27, 2001.

II.  Public Comment(s).


Comments were received and the DRAFT Revision to Title V Operation Permit was changed.  The comments were not considered significant enough to reissue the DRAFT Revision to Title V Permit and require another Public Notice.  Comments were received from one respondent.  Listed below is a response to each comment in the order the comment was received.  The comment(s) will be restated.  Where duplicative comments exist, the original response is referenced.

A.1.  An e-mail and a letter from Mr. Thomas A. Edwards dated April 18 and 26, 2001 were received on April 18 and April 27, 2001 respectively.  The e-mail and the letter contained comments related to the Draft Revision to Title V Permit.

1.  Comment #1:  Pages B1and B2 of B8 - Please delete the brand names “Cominco” and “Brinks” in favor of the generic terms, “ammonia scrubber” and “demister.”  Also the term “demister” is better described as a “high-efficiency mist eliminator.”  We recognize that the existing terms and brand names were provided to DEP by CF in the past, but we believe the generic terms are more appropriate to use in the permit because equipment suppliers sometimes change names or cease operations.  It would be appropriate for agency compliance personnel to maintain a separate list of equipment brand names and serial numbers in order to keep track of replacements, but their inclusion in the permits should not be necessary.

Response: As requested, the brand-names “Cominco” and “Brinks” have been deleted in favor of the generic terms “ammonia scrubber” and “high-efficiency mist eliminator”.
As a result of this comment, Pages B1 of B9 Section III, Subsection B, Sulfuric Acid Plants A & B last paragraph is hereby changed:
From: 
Sulfur dioxide and sulfuric acid mist (acid mist) emissions at each plant are controlled by a two-stage Cominco ammonia scrubber and a Brinks demister and exhausted through a 110-foot stack.
To: 

Sulfur dioxide and sulfuric acid mist (acid mist) emissions at each plant are controlled by a two-stage ammonia scrubber and a high-efficiency mist eliminator and exhausted through a 110-foot stack.

Page B2 of B9 Section III, Subsection B, Sulfuric Acid Plants C & D “demister” in lines 7 and 10 are hereby changed:

From: 
Demister

To: 

High-efficiency mist-eliminator

2.  Comment # 2:  Page C1 of C6 - Insert after Mr. Parsons’ name, “(who was then the responsible official for the facility)”.

Response:  Inserted after Mr. Parsons’ name, “(who was then the responsible official for the facility)”.

As a result of this comment, item B of Proposed Revision to Title V Permit first line is hereby changed:

From:

In the letter from Mr. James E. Parsons received on August 26, 1998, CF industries requested    

To:
In the letter from Mr. James E. Parsons “(who was then the responsible official of the facility)” received on August 26, 1998, CF industries requested   

3.  Comment #3a:  Page C1 of C6 - Please delete the brand name “North American Steel.”

Response:   As requested, the brand name “North American Steel” has been deleted.

As a result of this comment Page C1 of C6, Phosphoric Acid Plant B first line is hereby changed:
From: 
Fluoride emissions from this plant are controlled by a North American Steel packed bed scrubber  

To:

Fluoride emissions from this plant are controlled by a packed bed scrubber  

     Comment # 3b:  Please delete the “pounds/hour” and “tons/year” emission limit expressions.  They are same emission rate expressions as given for “pounds/day” and their deletion would make the permit less cluttered.

Response:  The emission limit expressions “pounds/hour” and “tons/year” may not be deleted for the following reasons:

(a)
These expressions are not same as “pounds/day” expression as suggested.

(b)
These expressions have been carried over from the construction permits to the final permit.

As a result, no permit action has been made by the Department for these emission rate expressions.

4.  Comment #4:  Page C4 of C6 - Please delete the tabulations of “scrubber operating parameters for the most recent compliance test” and “minimum allowable parameters.”  These tables are long out-of-date.  They were derived from the 1997 compliance tests and the numbers change with every compliance test.  The narrative descriptions of these parameter limitations provided in Section II, Condition 10, of the permit should be adequate specification of these control parameters.
Response:  As requested, the tabulations of “scrubber operating parameters for the most recent compliance test” and “minimum allowable parameters” have been deleted.

As a result of this comment:

A.
Section III, Subsection B, Page B7 of B9, item B.17. is hereby changed:

From:
B.17.  The permittee shall monitor the following scrubber operating parameters during each test run in any compliance test and include the information with all test reports.

 
A.
Volumetric flow of liquor in the upper stage of the scrubber (gallons/minute);

 
B.
Ammonia feed rate to the scrubber (gallons/minute); 


C.
pH of the scrubber liquor in the upper stage of the scrubber;


D.
Gas pressure drop across the entire scrubber (inches H20);

[Rule 62-4.070(3), F.A.C., and construction permit AC29-200648]

The scrubber operating parameters for the most recent compliance test are listed below:

Sulfuric Acid Plant
Compliance Test Date
Water Flow to Upper Stage of Scrubber (gpm)
Ammonia Feed Rate to the Scrubber (gpm)
pH of the Upper Stage of Scrubber
Pressure Drop Across the Entire Scrubber System

(in. H2O)

A
1/28/97
22.1
1.51
4.8
22.2

B
2/4/97
21.0
1.73
5.0
10.3

The minimum allowable parameters, which are 90% of the figures shown above, are listed below:

Sulfuric Acid Plant
Compliance Test Date
Water Flow to Upper Stage of Scrubber (gpm)
Ammonia Feed Rate to the Scrubber (gpm)
pH of the Upper Stage of Scrubber
Pressure Drop Across the Entire Scrubber System

(in. H2O)

A
-
19.9
1.36
4.3
20.0

B
-
18.9
1.56
4.5
9.3

Note:  Reference Condition No. 10.

To:
B.17.  The permittee shall monitor the following scrubber operating parameters during each test run in any compliance test and include the information with all test reports.

 
A.
volumetric flow of liquor in the upper stage of the scrubber (gallons/minute);

 
B.
ammonia feed rate to the scrubber (gallons/minute); 


C.
pH of the scrubber liquor in the upper stage of the scrubber;


D.
gas pressure drop across the entire scrubber (inches H20);

[Rule 62-4.070(3), F.A.C., and construction permit AC29-200648]

The scrubber operating parameters should not drop below 90% of the most recent compliance test values:

(a)
Volumetric flow of liquor in the upper stage of scrubber,

(b)
Ammonia feed rate to scrubber,

(c)
pH of liquor in the upper stage of scrubber, and 

(d)
Gas pressure drop across the entire scrubber

Note:  Reference Section II, Condition No. 10.

B.
Section III, Subsection C, Page C4 of C6, item C.6. is hereby changed:

From:

C.6.
A summary of each scrubber’s operating parameters during any compliance test shall be included in the compliance test report:


A. Type of Scrubber liquid,


B. Packed Bed Scrubber’s outlet temperature,


C. Volumetric liquid flow rate (gpm), and 


D. Total gas pressure drop ("w.g.).

NOTE: Alternate indicators of the scrubbers' operating parameters may be acceptable, such as fan amps in lieu of pressure drop.  However, alternate indicators must correlate theoretically or empirically with fluoride emissions and be permitted by the Department.  [Rule 62-4.070(3), F.A.C.].

{Permitting Note:  The scrubber operating parameters for the most recent compliance test are listed below.}

Phosphoric Acid Plant
Compliance Test Date
Liquid Flow Rate (gpm)
Liquid Water Pressure (psig)
Total Gas Pressure Drop

(in. H2O)
Scrubber Outlet Temperature 

((F)
Scrubber Fan Amps

A
6/18/97
1358
66
10.5
-
-

B
5/13/97
-
-
-
94
90

The minimum allowable parameters, which are 90% of the figures shown on Page C-3, are listed below.}

Phosphoric Acid Plant
Compliance Test Date
Liquid Flow Rate (gpm)
Liquid Water Pressure (psig)
Total Gas Pressure Drop

(in. H2O)
Scrubber Outlet Temperature 

((F)
Scrubber Fan Amps

A
-
1222
59
9.5
-
-

B
-
-
-
-
94
81

Note:  Reference Condition No. 10.

To:

C.6.
A summary of each scrubber’s operating parameters during any compliance test shall be included in the compliance test report:


A. Type of scrubber liquid,


B. Liquid water pressure (psig),


C. Volumetric liquid flow rate (gpm), and


D. Total gas pressure drop ("w.g.”).

NOTE: Alternate indicators of the scrubbers' operating parameters may be acceptable, such as fan amps in lieu of pressure drop.  However, alternate indicators must correlate theoretically or empirically with fluoride emissions and be permitted by the Department.  [Rule 62-4.070(3), F.A.C.].

The scrubber operating parameters should not drop below 90% of the most recent compliance test values:

(a)
Type of scrubber liquid,

(b)
Liquid water pressure (psig),

(c)
Volumetric liquid flow rate (gpm), and

(d)
Total gas pressure drop (“w.g.”)

Note:  Reference Section II Condition No. 10.

5.  Comment #5:  Attachment B, Page 2 of 5 - Please delete the phrase “in the control room” in Paragraph 1.a.  All except one of the listed parameters are indicated in the control room as stated; however, the drying tower acid flow indicator is outside the control room door.  This parameter is read and logged by the operators on the same frequency as the other parameters.

In Paragraph 1.b., please change “stack” to “stick.”  This is a term descriptive of the test.  It is conducted at a location upstream of the emission stack, and is therefore not appropriately called a “stack” test.  This correction also needs to be made in Paragraph 1.c. on page 3 of 5.

In Paragraph 1.c., please add the word “acid” before “condensate formation” for clarity to the plant operators.

Attachment B, Page 3 of 5 - Please add “High-efficiency” before “Mist Eliminator” in the Title of Section 3.

In Paragraph 3.a., delete “Brinks.”  Also on Page 4 of 5 [Paragraph 3.a. below], replace “Brinks” with “mist eliminator.”

Response:  As requested, the changes have been incorporated in the attachment B.

As a result of these comments, the attachment B is hereby changed:

From:

Not federally enforceable

Attachment B

CF Industries, Inc.

Plant City Phosphate Complex

“A” Sulfuric Acid Plant

Sulfuric Acid Mist Emissions Prevention Plan

Scope of Work

Develop an “Acid Mist Control Preventive Maintenance Plan” for the CF Industries, Inc., Plant City Phosphate Complex “A” Sulfuric Acid Plant to insure mist emissions are maintained within allowable limits.  U.S. EPA new source performance standards for sulfur burning sulfuric acid plants set sulfuric acid mist emission limits at 0.15 Lbs/Ton of sulfuric acid produced on a one hour average, and a maximum opacity of 10%.  The Florida Department of Environmental Protection specified in the permit 

for this plant a sulfuric acid mist emission limit based on past performance, of 1.483 Lbs/Hr (0.027 Lbs/Ton) Maximum and 0.83 Lbs/Hr (0.015 Lbs/Ton) average or about 10% of the U.S. EPA level.

Background

Sulfuric acid is produced in the “A” Sulfuric Acid Plant using elemental sulfur as the raw material.  The sulfur is oxidized (burned in a furnace) with dry air to produce sulfur dioxide.  The sulfur dioxide is further oxidized (in the converter) to sulfur trioxide.  The sulfur trioxide is absorbed (in the absorption tower) into concentrated (nominal 98.5%) sulfuric acid and reacted with free water contained in the acid to form sulfuric acid.  The unconverted (residual) sulfur dioxide is removed from the gas to acceptable level in an ammonia-sulfur dioxide-scrubbing tower where the sulfur dioxide is absorbed and reacted with ammonia and water to form an ammonium sulfite/bisulfite solution.  The scrubbing system exit gas is slightly superheated and contains some ammonium sulfite/bisulfite particles and entrained solution.  The gas then passes through high efficiency mist eliminators to remove ammonium sulfite/bisulfite particles and sulfuric acid mist before being released to atmosphere via the stack.

Upstream of the scrubber, sulfuric acid mist particles are formed in the absorption tower.  Large particles, above three microns, are produced from entrainment of liquid droplets from the absorber-packing surface.  These particles are easily removed in the ammonia-sulfur dioxide scrubbing tower.  Small sulfuric acid particles (sulfuric acid mist - less than one micron) are produced by the rapid cooling and condensation of sulfuric acid vapor at the inlet section of the absorption tower by a phenomenon known as “fog formation”.  These mist particles will pass through the ammonia-sulfur dioxide scrubber relatively untouched and are removed in a Brownian Diffusion high efficiency mist eliminator.

Operational Practices - A number of operational practices can significantly reduce or eliminate generation of fine sulfuric acid mist particles in the absorption tower.  The following maintenance procedure cover normal operating conditions but does not address startup conditions.  Startup conditions are specified in Permit 0570005-007-AV, Attachment A.

1.
Drying Tower Operation
Minimize the amount of water in the sulfuric trioxide gas stream entering the absorption tower by through drying of the inlet air to the plant, minimizing acid carryover from the drying tower (decomposes to water and sulfur trioxide on heating), and detecting steam/water leaks (from boilers, superheaters and economizers) into the gas stream.


a.
Drying Tower - Insure Good Drying - Maintain sulfuric acid flow at the proper level, acid

concentration to the drying tower above 97.5%, and acid inlet temperature to the tower below 1700 F to minimize the water partial pressure above the acid (water vapor in the gas leaving the tower) monitor acid concentration, temperature, acid circulating pump current (amps), and acid flow to the drying and absorption towers by instruments in the control room.

b.
Drying Tower - Acid Carryover - Monitor the condition and performance of the drying tower entrainment separator to prevent sulfuric acid droplet carryover from the drying tower.  Perform a stick test of the gas exit from the drying tower to monitor acid droplets in the gas stream on a regular basis - once per week minimum.

c.
Steam/Water Leaks - The economizer is the coldest area in the gas flow path ahead of the absorption tower, so any excessive water vapor in the gas will result in acid condensation in the economizer.  Monitor gas side (casing) drains for condensed sulfuric acid on a regular basis - once per shift minimum.  Condensate formation indicates excessive water vapor in the gas stream.  When this occurs, further investigation to determine the source of the water entering the gas should follow.  Check drying tower acid concentration, temperature and acid flow.  Perform a stick test for acid droplet carryover from the drying tower.  Check steam equipment for leaks - check gas side vestibule blowdowns for indications of moisture.

2.
Absorption Tower Operation
Operate the absorption tower outside the fog formation region.  Operate the absorption tower to maximize sulfur trioxide absorption by maintaining proper acid concentration, temperature and flow.

a.
Operate Outside Fog Formation Region - Fog formation is dependent on the concentrations of sulfur trioxide, water and sulfuric acid vapor in the gas stream and the partial pressure of sulfuric acid and water above the acid in the bottom, gas inlet area, of the absorption tower.  Operate the plant at acid concentrations above 97.5% and at acid temperatures above 1600 F to reduce or eliminate fog formation.  Monitor the acid concentration and temperature in the control room.

b.
Maximize Sulfur Trioxide Absorption - Maintain sulfur trioxide absorption by maintaining the proper acid flow and acid concentration (above 97.5%) to the absorption tower.  Monitor the acid circulating pump current (amps), acid flow and concentration in the control room.

3.
Mist Eliminator
Maintain the water spray wash of high efficiency mist eliminator elements (water spray at the inlet to the mist eliminator vessel) to saturate the gas and prevent ammonium sulfite/bisulfite/sulfate solids build-up.  Build-up could cause restriction (plugging) of the gas passages in the mist eliminator elements, increasing pressure drop and causing excessive particle emissions to the stack.

a.
Water Spray High Efficiency Mist Eliminator - A low mist eliminator gas pressure drops insures wash spray is effectively saturating the gas and preventing solids build-up on the elements (solids build-up is a slow process).  Monitor Brink’s fan discharge pressure and water flow to the mist eliminator in the control room.  Water flow to the sprays is ensured by maintaining a level in the Brink’s basin and monitoring the pumped flow from the Brink’s basin to the scrubber.

4.
Stack Opacity
Monitor the integrity of the high efficiency mist eliminator system.  Monitor stack appearance by visual operator inspection on a regular basis (once per shift minimum).  High stack opacity may indicate a leak in one of the elements, element flange leak, element seal leg problem, or failure of the glass fiber bed in one or more elements.  Optimize operational practice items 1-3 above to minimize mist entering the mist eliminator, until the plant can be shutdown and the mist eliminator problem repaired.

Preventive Maintenance Practices - Maintenance inspection and testing during the plants regular maintenance outage (turnaround) insures proper performance of the high efficiency mist eliminator system for the next operating period.

During the turnaround the plant is purged, cooled and inspected, and any required maintenance repairs or replacements are performed.  All areas of the plant are inspected.  Boilers are inspected and hydrostatically tested for water tightness; towers are inspected, including acid distribution, flow, acid cooling, and entrainment separators; acid pumps are inspected, rebuilt, or in many cases, replaced with a spare; instruments are inspected and calibrated; etc.  The high efficiency mist eliminator system is inspected and elements repaired or replaced as required.

Preventive maintenance tasks to be accomplished during the turnaround are as follows:

1.
Inspect High Efficiency Mist Eliminator System - Inspection should include visual inspection of the elements, element to tubesheet flange connections, seal legs, and the inlet water spray system.

a.
Visually inspect each mist eliminator vessel and each element for unusual flow area, bulges in the element glass, loose flanges, flanges missing bolts or nuts, element wire failure, etc.

b.
Start inlet water spray and check the spray pattern and flow.

c.
Visually inspect element seal legs for damage.

2.
Test System - Perform leak check of Element System - Use high intensity light in each element or use smoke generator (smoke bomb) to detect leaks in the mist eliminator system.  Tighten flanges, repair seal legs, repair or replace any leaking or plugged elements as indicated and required.

To:
Not federally enforceable

Attachment B

CF Industries, Inc.

Plant City Phosphate Complex

“A” Sulfuric Acid Plant

Sulfuric Acid Mist Emissions Prevention Plan

Scope of Work

Develop an “Acid Mist Control Preventive Maintenance Plan” for the CF Industries, Inc., Plant City Phosphate Complex “A” Sulfuric Acid Plant to insure mist emissions are maintained within allowable limits.  U.S. EPA new source performance standards for sulfur burning sulfuric acid plants set sulfuric acid mist emission limits at 0.15 Lbs/Ton of sulfuric acid produced on a one hour average, and a maximum opacity of 10%.  The Florida Department of Environmental Protection specified in the permit 

for this plant a sulfuric acid mist emission limit based on past performance, of 1.483 Lbs/Hr (0.027 Lbs/Ton) Maximum and 0.83 Lbs/Hr (0.015 Lbs/Ton) average or about 10% of the U.S. EPA level.

Background

Sulfuric acid is produced in the “A” Sulfuric Acid Plant using elemental sulfur as the raw material.  The sulfur is oxidized (burned in a furnace) with dry air to produce sulfur dioxide.  The sulfur dioxide is further oxidized (in the converter) to sulfur trioxide.  The sulfur trioxide is absorbed (in the absorption tower) into concentrated (nominal 98.5%) sulfuric acid and reacted with free water contained in the acid to form sulfuric acid.  The unconverted (residual) sulfur dioxide is removed from the gas to acceptable level in an ammonia-sulfur dioxide scrubbing tower where the sulfur dioxide is absorbed and reacted with ammonia and water to form an ammonium sulfite/bisulfite solution.  The scrubbing system exit gas is slightly superheated and contains some ammonium sulfite/bisulfite particles and entrained solution.  The gas then passes through high efficiency mist eliminators to remove ammonium sulfite/bisulfite particles and sulfuric acid mist before being released to atmosphere via the stack.

Upstream of the scrubber, sulfuric acid mist particles are formed in the absorption tower.  Large particles, above three microns, are produced from entrainment of liquid droplets from the absorber packing surface.  These particles are easily removed in the ammonia-sulfur dioxide scrubbing tower.  Small sulfuric acid particles (sulfuric acid mist - less than one micron) are produced by the rapid cooling and condensation of sulfuric acid 

vapor at the inlet section of the absorption tower by a phenomenon known as “fog formation”.  These mist particles will pass through the ammonia-sulfur dioxide scrubber relatively untouched and are removed in a Brownian Diffusion high efficiency mist eliminator.

Operational Practices - A number of operational practices can significantly reduce or eliminate generation of fine sulfuric acid mist particles in the absorption tower.  The following maintenance procedure cover normal operating conditions but does not address startup conditions.  Startup conditions are specified in Permit 0570005-007-AV, Attachment A.

1.
Drying Tower Operation
Minimize the amount of water in the sulfuric trioxide gas stream entering the absorption tower by through drying of the inlet air to the plant, minimizing acid carryover from the drying tower (decomposes to water and sulfur trioxide on heating), and detecting steam/water leaks (from boilers, superheaters and economizers) into the gas stream.


a.
Drying Tower - Insure Good Drying - Maintain sulfuric acid flow at the proper level, acid

concentration to the drying tower above 97.5%, and acid inlet temperature to the tower below 1700 F to minimize the water partial pressure above the acid (water vapor in the gas leaving the tower) monitor acid concentration, temperature, acid circulating pump current (amps), and acid flow to the drying and absorption towers by instruments.

b.
Drying Tower - Acid Carryover - Monitor the condition and performance of the drying tower entrainment separator to prevent sulfuric acid droplet carryover from the drying tower.  Perform a stick test of the gas exit from the drying tower to monitor acid droplets in the gas stream on a regular basis - once per week minimum.

c.
Steam/Water Leaks - The economizer is the coldest area in the gas flow path ahead of the absorption tower, so any excessive water vapor in the gas will result in acid condensation in the economizer.  Monitor gas side (casing) drains for condensed sulfuric acid on a regular basis - once per shift minimum.  Acid condensate formation indicates excessive water vapor in the gas stream.  When this occurs, further investigation to determine the source of the water entering the gas should follow.  Check drying tower acid concentration, temperature and acid flow.  Perform a stick test for acid droplet carryover from the drying tower.  Check steam equipment for leaks - check gas side vestibule blowdowns for indications of moisture.

2.
Absorption Tower Operation
Operate the absorption tower outside the fog formation region.  Operate the absorption tower to maximize sulfur trioxide absorption by maintaining proper acid concentration, temperature and flow.

a.
Operate Outside Fog Formation Region - Fog formation is dependent on the concentrations of sulfur trioxide, water and sulfuric acid vapor in the gas stream and the partial pressure of sulfuric acid and water above the acid in the bottom, gas inlet area, of the absorption tower.  Operate the plant at acid concentrations above 97.5% and at acid temperatures above 1600 F to reduce or eliminate fog formation.  Monitor the acid concentration and temperature in the control room.

b.
Maximize Sulfur Trioxide Absorption - Maintain sulfur trioxide absorption by maintaining the proper acid flow and acid concentration (above 97.5%) to the absorption tower.  Monitor the acid circulating pump current (amps), acid flow and concentration in the control room.

3.
High Efficiency Mist Eliminator
Maintain the water spray wash of high efficiency mist eliminator elements (water spray at the inlet to the mist eliminator vessel) to saturate the gas and prevent ammonium sulfite/bisulfite/sulfate solids build-up.  Build-up could cause restriction (plugging) of the gas passages in the mist eliminator elements, increasing pressure drop and causing excessive particle emissions to the stack.

a.
Water Spray High Efficiency Mist Eliminator - A low mist eliminator gas pressure drops insures wash spray is effectively saturating the gas and preventing solids build-up on the elements (solids build-up is a slow process).  Monitor high efficiency mist eliminator’s fan discharge pressure and water flow to the mist eliminator in the control room.  Water flow to the sprays is ensured by maintaining a level in the mist eliminator’s basin and monitoring the pumped flow from the mist eliminator’s basin to the scrubber.

4.
Stack Opacity
Monitor the integrity of the high efficiency mist eliminator system.  Monitor stack appearance by visual operator inspection on a regular basis (once per shift minimum).  High stack opacity may indicate a leak in one of the elements, element flange leak, element seal leg problem, or failure of the glass fiber bed in one or more elements.  Optimize operational practices items 1-3 above to minimize mist entering the mist eliminator, until the plant can be shutdown and the mist eliminator problem repaired.

Preventive Maintenance Practices - Maintenance inspection and testing during the plants regular maintenance outage (turnaround) insures proper performance of the high efficiency mist eliminator system for the next operating period.

During the turnaround the plant is purged, cooled and inspected, and any required maintenance repairs or replacements are performed.  All areas of the plant are inspected.  Boilers are inspected and hydrostatically tested for water tightness; towers are inspected, including acid distribution, flow, acid cooling, and entrainment separators; acid pumps are inspected, rebuilt, or in many cases, replaced with a spare; instruments are inspected and calibrated; etc.  The high efficiency mist eliminator system is inspected and elements repaired or replaced as required.

Preventive maintenance tasks to be accomplished during the turnaround are as follows:

1.
Inspect High Efficiency Mist Eliminator System - Inspection should include visual inspection of the elements, element to tubesheet flange connections, seal legs, and the inlet water spray system.

a.
Visually inspect each mist eliminator vessel and each element for unusual flow area, bulges in the element glass, loose flanges, flanges missing bolts or nuts, element wire failure, etc.

b.
Start inlet water spray and check the spray pattern and flow.

c.
Visually inspect element seal legs for damage.

2.
Test System - Perform leak check of Element System - Use high intensity light in each element or use smoke generator (smoke bomb) to detect leaks in the mist eliminator system.  Tighten flanges, repair seal legs, repair or replace any leaking or plugged elements as indicated and required.

