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Feature

Mosaic South Pierce
drying tower

Fertilizer producer Mosaic

recently replaced a 40-year-old
brick lined drying tower at its
unit 10 sulfuric acid plant at its
South Pierce facility in Mulber-
ry, Fla. Where the old tower once
stood is a new MECS ZeCor®-Z
drying tower, which came online
last February after a quick 16-day
shutdown.

The drying tower replace-
ment project is part of Mosaic’s
broader effort to improve reliabil-
ity of acid plants in Florida and
Louisiana. The long-range capi-
tal improvement plan, with proj-
ects continuing over the next few
years, is replacing acid towers and
converters that have been in ser-
vice for four decades or more.

With 40 years of service, the
old drying tower at unit 10 oper-
ated beyond the typical asset life
expectancy of 30-35 years.

About Mosaic South
Pierce

Mosaic is a leading world-
wide producer of concentrated
phosphate and potash fertiliz-
ers. With nine locations in North
America and South America, the
company produces 25m tonnes
finished product annually and
serves customers in 40 countries.

The South Pierce facility has
two sulfuric acid units, numbers
10 and 11, both with 2,500 tpd
design capacity. The units pro-
duce sulfuric acid for the compa-
ny’s internal use. Acid is stored
in storage tanks and shipped to
sister plants as needed to supple-
ment fertilizer production. “The
South Pierce facility is considered

299

a ‘swing plant,” says Jailall Jai-
ram, Sulfuric Acid Plant Mainte-
nance Superintendent, currently
at Mosaic’s New Wales site. “This
means at any given time, depend-

ing on acid demands, Unit 10 and

upgrades

For maximum efficiency, the top section of the drying tower was welded

after the internals were installed.

Unit 11 can ramp up acid produc-
tion to meet these demands.”
South Pierce manufactures
sulfuric acid in a sustainable way.
Jairam explains: “In a nutshell, we
produce acid by converting SO,
gas to SO, gas. The process en-
ables us to produce steam by uti-
lizing boiler feed water in differ-
ent phases of the process through
temperature regulation of the
equipment at each phase. We use
the steam to generate power from
turbines and generators on site,
and we utilize the power internal-
ly and sell power externally when
we have excess capacity,” he said.

Project overview

In January 2022 South Pierce
secured commitments for capital
funding to begin engineering and
design. In the summer of 2022,
MECS was contracted to supply
all the engineering, the drying
tower, and mesh distributor pad.
The tower and distributor pad are
made of MECS ZeCor®-Z materi-
al—a corrosion resistant high sili-
con stainless steel alloy.

The tower was fitted with
FLEXERAMIC® ceramic struc-
tured packing supplied by Knight
Knight provided the
hydraulic rating calculations to

Materials.

confirm the allowable flow rates
along with the supervision during
installation to maintain quality as-
surance.

The tower was fitted with
FLEXERAMIC® ceramic structured
packing supplied by Knight
Material  Technologies.  The
unique geometry maximizes the
surface area available for mass
transfer.

CMW planned and executed
the demolition of the old tower
and installation of the new one.
CMW fabricated the new tower in
its Lithia, Florida shop, shipped it
in modular sections, field welded
and erected it prior to the outage.
During the outage, they disman-
tled and removed the old tower,
then installed the new tower, in-
cluding internals,

piping.

ducting, and

The technology

The new ZeCor® tower offers
Mosaic maintenance advantages.
First ZeCor®-Z alloy is corrosion
resistant in a wide range of con-
centrations and temperatures.
Second, if a leak develops, it’s

easy to find and the material can

decades-

old

The drying tower bottom and mid
section lifted into place.

be patched and welded simply.
“Because of the material upgrades
and new metallurgy, the reliability
is much better and maintenance
is much easier to perform and
cost-effective,” said Jairam.

The upgraded design also
represents an advancement in the
capture of fugitive gas emissions.
“The new tower has improved
technology in the distribution sys-
tem, mist eliminators, and struc-
tured packing, all of which en-
hance the tower’s performance,”
Jairam said.

The packing provides its
own benefits. “The advantages of
structured packing are simple,”
said Kevin Brooks, President,
Knight Material
LLC. “Our unique geometry max-
imizes the surface area available

Technologies

for mass transfer (for the dying
tower case, water absorption into
the sulfuric acid) while minimiz-
ing the energy required to push
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lan Legg of CMW, left, and Jai
Jairam of Mosaic pictured in
front of newly constructed drying
tower. CMW’s experience and
relationship were some of the
key factors for the success of the
project.

the process gas up through the
packed bed. The resulting energy
savings can be as high as 50%.”

Then there are distinct instal-
lation advantages. “ZeCor towers
can be replaced during a normal
shut-down causing no loss in pro-
duction and cost less than build-
ing on a new foundation with new
duct tie-ins,” says John Horne,
Sales Manager, Elessent MECS
Technologies.

A separate concrete founda-
tion can cost $1 million and brick-
laying is very time consuming.
“It takes two months to brick a
tower and it must be built on-site.
It can’t be fabricated elsewhere
and moved. Add to that all the
new duct work, acid piping, and
platforms that are required and it
winds up costing 30% less to in-
stall a ZeCor® tower versus brick-
lined. For the last 25 replacements
we have done for Mosaic, they
have utilized existing foundations
and infrastructure for the new
equipment,” Horne said.

Beating the clock

A big challenge Mosaic faced
was completing the project within
the scheduled turnaround time of
16 days.

John Horne of Elessent MECS
Technologies, left, and Jai Jairam
of Mosaic with new ZeCor®-Z
drying tower in background.
The distribution systems and
meshpads are also made of MECS
ZeCor®Z corrosion resistant
material.

“I had about one year to lead
the project team from engineering
and design to working with MECS
to produce a new drying acid tow-
er that meets Mosaic’s needs and
fulfills our obligations to produce
sulfuric acid for our sister plants,”
Jairam said.

Jairam cites collaboration
within Mosaic and with contrac-
tors as the reason the new tower
started up as planned in February
2023.

“Mosaic stakeholders sup-
ported the project from day one.
The project was identified at an
early stage, and the design pa-
rameters were established, which
helped drive the capital process
(CPM) processes
that included planning, leading,

management

fabrication, and commissioning of
the new tower last February. We
established early decision-mak-
ing and effective communication
internally, and MECS helped pave
the way for a successful project
outcome,” said Jairam.

Choosing the right contrac-
tors for the job played a signifi-
cant role in finishing on schedule.
Mosaic selected MECS for its
technology and reliable service
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history. “As a technology provider
for sulfuric acid plants worldwide,
it was easy for us to choose MECS
to help us design a new acid tower
that meets 21st century acid tech-
nologies,” Jairam said. “Over the
years, MECS has done major proj-
ects with Mosaic when it comes to
sulfuric acid equipment, trouble-
shooting, and support,” he said.

Mosaic  also  contracted
with structured packing supplier
Knight Materials, who was rec-
ommended by MECS, Jairam
said. Knight has many years of
experience installing structured
packing in sulfuric acid drying
and absorption towers.

“Using a combination of de-
tailed drawings, careful labeling
of the packaging, and supporting
supervision during installation,
proper packing installation has
become routine,” said Brooks.

For old tower demolition and
new tower construction, Mosa-
ic chose experienced contractor
CMW. “CMW is by far one of
the most capable contractors you
can rely on when it comes to me-
chanical, fabrication, and instal-
lation,” Jairam said. “They have
the experience, leadership, and
technical abilities when it comes
to providing quality workmanship
in our facilities. More important-
ly, CMW had zero safety or envi-
ronmental issues throughout the
entire demolition, fabrication, and
installation process,” he said.

CMW  has
managed over 30 brick lined

provided and

acid tower demolitions across the
country and safety is always at the
forefront. “Each and every one
is carefully planned to minimize
potential risks from falling debris
and reduce the need for workers to
enter confined spaces while still
completing within a critical time-
frame,” said Legg. “CMW'’s part-
ner, KT-Grant, provides remote
operated brick removal which
minimizes or eliminates the need
for tower entry. This has been a
tried-and-true method in support

of safety and meeting tight dead-

lines” Legg said.

Elbow room
Another
particularly for demolition and

major challenge,
construction, is maneuvering in
tight spaces. “Over the years of ad-
ditions to a plant or even from its
original design, ground space and
overhead space for use of cranes
and equipment is limited,” Legg
said. “We address these challenges
by strategic planning for crane use,
sizing and placement, while also
trying to minimize cost,” he said.

“While there are many chal-
lenges in replacing industrial
equipment of this size and age,
including sulfite growth between
brick and shell, rotten steel, acid
leaks, and structural integrity to
name a few,” Legg said, “our goal
is to recognize and mitigate those
challenges early during the plan-
ning stages.”

The result

Since its commissioning in
February, the tower has performed
very well, Jairam explained, in-
cluding operating fully within de-
sign parameters.

While a project of this cali-
ber requires careful planning and
scheduling, ultimately the people
doing the work are responsible for
the outcome.

“The key reason for the suc-
cess of this project can be summed
up in two words: experience and
relationship,” Legg said. “CMW
has a longstanding relationship
with Mosaic and we share many
successful projects. And the team
brought a wealth of experience.
CMWs’ project manager worked
closely with Mosaics’ project
manager, Jai Jairam, on pre-plan-
ning, schedule creation, fabrica-
tion order, site layout, turnaround
execution plan, and overall com-
pletion. Experienced personnel
make these projects a success.”
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KNIGHT

MATERIAL TECHNOLOGIES

FLEXERAMIC®
STRUCTURED PACKING

Superior Mass Transfer Performance
in Sulfuric Acid Production

Ourgeometrically arranged corrugated sheets provide greater
resistance to foulingthan random packing, while our design
provides higher capacity, higher efficiency and lower pressure

dropthan any random packing that is available today.

» Upto 30% more gas flow for 30% more acid production

P 50% lower pressure drop with the same gas flow

Contact us for delivery timelines.

Knight has acquired Electro Chemical

Electro
€C Chemical

Engineering and Manufacturing Co., a
leading supplier in high-performance
fluoropolymer-linedvessels. Together, we will work to expandservices

and technology in the corrosion-resistant materials industry.

LEARN MOREAT KNIGHTMATERIALS.COM
53850rchard View Dr.SE | East Canton, OH44730 | +1.330.488.1651
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