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Dear Friends,
 Welcome to the Spring/Summer 2013 issue of Sulfuric Acid 
Today magazine. We have dedicated ourselves to covering the 
latest products and technology for those in the industry, and 

hope you find this issue both helpful and informative.
 While publishing the magazine is always interesting, one of 
my favorite aspects of this job is planning and attending confer-
ences for you, our readers. This issue will debut at our 2013 Sul-
furic Acid Roundtable, April 8-11, in Scottsdale, Ariz.
 We are expecting a record number of attendees to partici-
pate in the roundtable. Our attendees from the producing plants 
have been busy voting for panel discussion topics. Those selected 
for this year’s roundtable include: heat exchanger maintenance; 
materials of construction for towers, coolers and  pumps; safety 

issues and incident reviews; acid tower mist elimination, pres-
sure drop and carryover; converter maintenance and catalyst 

screening; on-line corrosion monitoring and gas leak re-
pairs; flow control; and pumps. 
  Our Co-Sponsors of this year’s roundtable have 
also been busy preparing informative presentations. 
The topics of the presentations include global and North 
American sulfuric acid market outlooks; unique solu-
tions for reliability and process improvements; heat ex-
changer repairs, operations and maintenance; materials 
of construction for acid plant equipment; main blower 
solutions; mist precipitator design and maintenance; sul-
furic acid hydrogen explosion sources; preventing and 
detecting piping leaks; stack mist acid reduction; catalyst 
advancements; spraying technology to optimize sulfur 
burning; gas tight flanges for piping systems; measure-
ment of SO3; and project management.
 I’m looking forward to the dynamic exchange of infor-
mation between participants.

 I am also excited to announce that the upcoming 2014 Aus-
tralasia Sulfuric Acid Workshop will take place March 24-27, 
2014 in Adelaide, SA in Australia. We will have Co-Sponsor dis-
plays and presentations, as well as panel discussions selected by 
the registered plant participants. The workshop will also include 
hospitality events to encourage networking and the casual sharing 
of ideas between peers that makes such a difference in an industry 
like ours. Look for further details on our event’s website, www.
acidworkshop.com.  
 Meanwhile, we hope that this issue of Sulfuric Acid Today
will provide you with some innovative technologies or assistance 
with your profession. In this issue are several articles regarding 
the latest technology available to the sulfuric acid industry. 
 I would like to welcome our new and returning Sulfuric 
Acid Today advertisers, including Acid Piping Technology Inc., 
BASF, Beltran Technologies, Chattanooga Boiler & Tank, Che-
metics Inc., ClearAir Engineering/Opsis, Controls Southeast Inc., 
Corrosion Services, El Dorado Metals Inc., Haldor Topsøe A/S, 
Integrated Turbomachinery Inc., Koch Knight LLC, MECS Inc., 
Mercad Equipment Inc., NORAM Engineering & Constructors, 
RAMCO, SNC-Lavalin, Southwest Refractory of Texas, Spray-
ing Systems Co., The Roberts Company, Tenova Minerals, Thor-
pe Engineering and Construction Group, VIP International and 
Weir Minerals Lewis Pumps.
 We are currently compiling information for our Fall/Winter 
2013 issue. If you have any suggestions for articles or other infor-
mation you would like included, please feel free to contact me via 
e-mail at kathy@h2so4today.com
 I look forward to hearing from you.

Sincerely,
Kathy Hayward
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INDUSTRY INSIGHTS

Haldor Topsøe and partner Technip awarded FEED 

contract by The Mosaic Company for proposed new 

ammonia plant in Louisiana

PLYMOUTH, Minn.—The Mosaic Company recently awarded the front-end 
engineering and design (FEED) contract, as well as preparation of the corresponding 
engineering, procurement and construction (EPC) proposal, for a new ammonia 
plant to Haldor Topsøe and its partner Technip. Mosaic’s preference is to locate the 
proposed plant adjacent to the company’s existing Faustina fertilizer manufacturing 
operations in St. James Parish, La. It would have a capacity of 2,200 metric tons per day.
 “Topsøe is delighted to have been awarded this contract together with our long-
term partner Technip. The proposed Mosaic ammonia facility would be one of the 
most modern and efficient in operation in the Americas. We are proud to be a part of 
the Mosaic expansion at the Faustina facility and see this as a important milestone 
in our long-lasting American activities, creating value on a long term basis for our 
customers,” Jørgen Gøl, group vice president, chemicals, Haldor Topsøe A/S, said. 
 The proposed design of the plant would feature Haldor Topsøe’s proprietary ammonia 
process technology that Technip has successfully engineered and constructed in projects 
for more than 40 years. Haldor Topsøe will execute the design and engineering work in 
collaboration with Technip’s operating center in Houston and Technip’s engineering center 
in Rome, Italy.
 The development of the FEED and corresponding EPC proposal began in November 
2012; both are targeted for completion by mid-2013.
 Mosaic is the world’s largest producer of finished phosphate products, with annual 
production capacity greater than the next two largest producers combined. The company’s 
plan is to backward -integrate more fully into ammonia production by expanding its present 
capacity at Faustina. Ammonia is an essential ingredient in the manufacture of phosphate-
based crop nutrients.
 For more information, please visit www.mosaicco.com or www.topsoe.com.

Grupo Mexico considers new zinc refinery in northern Mexico

MEXICO CITY—Mexican mining and infrastructure giant Grupo Mexico is reportedly 
considering investing in a second zinc smelter to be built in northern Mexico. 
 Xavier Garcia de Quevedo, executive president of Grupo Mexico, said “We are doing a 
strategic analysis based on zinc refining, because we believe that the zinc concentrate market, 
in the long term, is going to be very tough. We are considering building a zinc refinery in 
Empalme, Sonora, Mexico. We want to be able to process all of our concentrate....You 
can’t produce just a commodity. If you differentiate, you have more chances of success.” 
 Grupo Mexico runs mines in Mexico, Peru and the United States, including 
the Buenavista mine in northern Mexico, one of world’s largest copper mines. 
The company, which plans to increase investment 65 percent to US $3.5 billion 
in 2013, already owns a zinc refinery in central Mexico with capacity of about 
110,000 tonnes. If the company decides to go ahead, the new refinery will be built 
within the next five years and will double the company-refined zinc capacity. 
 For more information, please visit www.gmexico.com.

New Solvay organization geared towards sustainable, 

value-creative growth

BRUSSELS—Solvay recently presented the new structure for its business activities and 
leadership team. The group has redesigned its organization, with a far-reaching review of 
business processes and corporate functions and a focus on simplifying and decentralizing 
its management structure. Thanks to these changes, Solvay is more agile and in a better 
position to seize growth opportunities, while keeping customer focus, operational 
excellence, corporate social responsibility and innovation in sustainable chemistry at the 
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Argus FMB Sulphuric Acid

In-depth market analysis and pricing information for 
sulphuric acid used in the industrial and fertilizer markets.
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information, trade statistics, freight rates and insightful market commentary.
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An Argus Media company
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top of its priorities.

“Today’s Solvay is the result of the 

successful integration of Solvay and Rhodia 

and an extensive transformation,” Jean-

Pierre Clamadieu, Chairman of Solvay’s 

Executive Committee, said. “Few groups 

would have been able to bring about such 

major changes in such a short period of 

time. Through the mobilization of our 

teams, we have managed to convert the 

two former companies into one of the ten 

largest chemical companies worldwide. 

Our new signature, “Asking More from 

Chemistry,” is more than a pledge; it’s a 

vision and a challenge to which we are 

fully committed.” 

Showcasing Solvay’s areas of 

expertise, the new business organization 

has five operating segments. These 

reflect the different business models most 

appropriate to the diverse business drivers 

and competitive dynamics across the 

group’s portfolio, ensuring focus on the 

critical levers for success.

The operating segments and their 

comprising Global Business Units (GBU) 

are at the heart of the group’s growth 

and value creation ambition. They are 

committed to delivering growth, profits 

and cash generation in the short and mid-

term. Reflecting the entrepreneurial spirit 

embedded within Solvay’s culture, the 

GBUs focus on customers and markets, and 

are endowed with the relevant operational 

levers to execute their strategic roadmaps.

Solvay’s business organization is as 

follows:

—Consumer Chemicals serves the 

consumer products markets. Its strategy is 

based on the development of a sustainable 

offering suited to the major market mega 

trends of demographic growth, emerging 

markets’ increasing purchase power, the 

appearance of new modes of consumption 

and a demand for safer, more sustainable 

and bio-based solutions.

—Advanced Materials focuses on 

ultra-high performance applications 

addressing the needs of industries such 

as advanced transportation, healthcare, 

energy efficient tires, automotive emission 

control and smart devices or hybrid vehicle 

batteries.

 —Performance Chemicals operates in 

specific, highly resilient and mature markets 

whose key success factors are principally 

economies of scale, competitiveness and 

quality of service.

 —Functional Polymers brings together 

the chloro-vinyl chains and polyamide 

activities of the group to serve mainly the 

construction and infrastructure, automotive 

and electrical/electronics industries.

 —Corporate Business and Services 

includes the Solvay Energy Services GBU 

as well as all the corporate functions, 

including Solvay Business Services and the 

Research & Innovation Center.

 Acting as a collegial body, the 

Executive Committee is responsible for the 

group’s vision, setting mid- and long-term 

strategy, monitoring delivery of results 

and optimizing resource allocation across 

businesses. It is collectively responsible 

for overall value creation and for the 

preservation of the group’s global interests. 

The Executive Committee includes six 

members: Jean-Pierre Clamadieu (CEO), 

Bernard de Laguiche (CFO), Gilles Auffret, 

Vincent De Cuyper, Roger Kearns and 

Jacques van Rijckevorsel. Each member 

of the Executive Committee closely 

supervises dedicated operating segments 

and corporate functions.

 Solvay is an international chemical 

group committed to sustainable 

development with a clear focus on 

innovation and operational excellence. It 

is realizing over 90 percent of its sales in 

markets where it is among the top three 

global leaders. Solvay offers a broad range 

of products that contribute to improving 

the quality of life and the performance of 

its customers in markets such as consumer 

goods, construction, automotive, energy, 

water and environment and electronics. 

The group is headquartered in Brussels 

and employs about 31,000 people in 55 

countries. 
 For more information, please visit 

www.solvay.com.q

INDUSTRY INSIGHTS
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Determination
hat makes a small aluminum sulfate manufacturer in 
southeastern Venezuela think it can build and run a sulfuric 
acid plant without having any experience with the process? 
Simple “can do” determination.

It began with necessity. The company, Acidos y Minerales de 
Venezuela, C.A. (AMV), makes high-grade iron-free aluminum sulfate, 
which is primarily used in water purification to potable standards. One 
of their key ingredients, sulfuric acid, was in short supply. The company’s 
main acid supplier, the state-run Pequiven, was over 600 miles away, in the 
northwestern side of the country. This made transportation costs very high 
and often required supplementation from foreign suppliers. At the rate they 
were able to get acid, AMV’s aluminum sulfate plant was running at only 
30 percent capacity.

W

Determination
puts new acid plant in Venezuelan port city

By: April Smith

Angel Falls, Edo. Bolívar, Venezuela
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It was back in 2003 that AMV decided 
it needed a change, and the company 
determined to finance and build its own 
sulfuric acid facility. There were many 
bridges to cross, but eight years after 
inception the new plant came to pass. 
Today, the 70 TPD capacity sulfur-burning 
3/1 double absorption plant sits at the 
company’s site in Puerto Ordaz, Venezuela. 
Being able to consolidate their operation, 
bringing acid on site, has enabled the 
company to double their aluminum sulfate 
production, finally satisfying customer 
demand for that product.

“Can-do” spirit
So how did this small company pull 

it off? “We had a lot of challenges because 
of our size,” explains Leandro Casás, 
company vice president, “but in our favor 
is great experience in the construction of 
industrial plants, and we knew we could 
leverage that expertise.”

Small in numbers perhaps, but not 
small in capability. AMV has over 20 
years’ experience in the construction 
and installation of industrial plants and 
this time, “instead of doing fabrication 
for other companies,” Casás said, “we 
decided to construct our own.” 

But the company still lacked the 
sulfuric acid know-how. “This was 
one of our main challenges,” explained 
Casás. “We had no solid knowledge 
of the sulfuric acid process.” For this 
they contracted with MB Consultores 
(MBC), a Brazilian firm that supplied 
the technical expertise. 

“MBC matched with us perfectly,” 
said Roberto Fernandez, construction 
manager. “They could supply the design, 
but they were also in sync with us doing 
for ourselves those aspects of the job that 
we were good at.” And so it was MBC 
that provided the basic engineering, in 

AMV’s homegrown converter is shown in its final stages of fabrication.

The company draws 
its talent locally 

and is dedicated to 
ensuring they have 
the proper know-
how. Many of the 

crew who fabricated 
the plant are now 

operating it.
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Pictured above and below, installing the 
preassembled 45-meter stack.

From inception in 2003 to startup in December of 2011, AMV crossed many hurdles to put 
its 70 TPD sulfuric acid plant on the map, pictured above and below.

The new coolers and gas-gas heat exchangers are ready for startup.

Happy with a job well done on the first day of 
operation are Mario Castedo of MBC (center), with 
Maria Torrealba and Ana Zambrano, both of AMV.
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addition to assistance with procurement 
of the equipment and start-up. 

Homegrown
As for AMV’s participation, with a 

crew of only 30 engineers and craftspeople, 
the company fabricated much of its own 
equipment locally in its workshop. This 
equipment included the sulfur furnace, a 
four-bed stainless catalytic converter, two 
stainless gas/gas heat exchangers, a drying 
tower, two absorption towers, three acid 

distributors, a 45-meter stack and four 
molten sulfur storage tanks.
 But that’s not all of it. “Most of the effort 
went into the endless list of smaller items that 
were essential to complete the installation,” 
said Julio Colina, erection superintendent. 
Some of the items that AMV’s local crew had 
to contend with were designing piping systems, 
performing civil work, building platforms 
and loading docks, as well as manufacturing 
jacketed piping, tower portholes, stainless 
steel flanges and expansion joints.

Help from friends
 Although the company saved a 
significant amount of money fabricating 
much of the equipment itself, financing was 
still required to complete the project. This 
proved to be another major challenge the 
company faced. Justifying the plant to 
financiers was difficult because of AMV’s 
lack of experience with sulfuric acid and 
the fact that so little was known about 
sulfuric acid production in Venezuela.
 “Imagine that you do not even know 
what sulfuric acid is,” said Casás, “and that 
little is known about it in your country.” It 
was very difficult to explain the project to 
financiers let alone obtain the necessary 
credit.
 So, how did the company overcome 
this? One way was to reference the pages of 
Sulfuric Acid Today 
magazine. “Sulfuric 
Acid Today is 
the specialized 
magazine on the 
subject,” said Casás. 
“It very convincingly 
demonstrated that 
there is a whole 
world out there 
dealing with sulfuric 
acid and that the 
equipment we were 
purchasing, because 
much of it was 

advertized in the magazine, was from 
well-known and legitimate suppliers.” The 
magazine helped to show financiers that 
“sulfuric acid is as common as cement, and 
also is an indicator of the industrialization 
of a country,” Casás said.
 The company further credits their 
success to the knowledge and support 
they attained from attending numerous 
conferences about sulfuric acid. 
 “As I said, in the beginning we didn’t 
know anything about acid and when we 
initially contacted our chief contractor, 
Mario Beer of MBC, he invited us to 
attend what would be the first of five of 
Brazil’s sulfuric acid conferences,” Casás 
said. And AMV went. With their future 
acid plant just barely on the horizon, 
AMV personnel sat with acid producers 
and suppliers and learned. By attending 

these events, they 
met the operators 
and owners, “the 
decision makers of 
the industry,” Casás 
said, “and their help 
was tremendous 
whenever a question 
or a doubt arose.”
 The company 
received help 
from other subject 
experts who also 
generously shared 
their knowledge. 

“There was great sharing from Pequiven, 
the state-owned petrochemical company,” 
said Casás. This was the company’s chief 
supplier of acid from whom they would no 
longer purchase, once the AMV plant came 
online. “We were able to send our staff 
and operators to their plants and they sent 
experienced personnel for the startup,” 
Casás said.
 The Venezuelan government also 
played a pivotal role in the project. Marcella 
Miranda, the Director of Hydrocarbon 
Industrialization in the Ministry of 
Petroleum and Mining, initially approved 
the project in 2006. Miranda, together 
with her staff, also provided the final 
operating permits along with the necessary 
permissions to procure sulfur for the 
operation.  

Coming to fruition
 With the financing they needed, their 
increasing knowledge base and continuing 
support from the acid community and 
the government, the project was well 

Utilizing their construction experience, AMV fabricated much of their own equipment including this absorption tower acid distributor, 
shown here being tested by AMV personnel. 

With a crew of 
only 30 engineers 
and craftspeople, 

the company 
fabricated much of 
its own equipment 

locally in its 
workshop.
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AMV produces high-grade aluminum sulfate, which is used to purify water to potable 
standards. Sulfuric acid is a key ingredient in the production chain.
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underway. The company was able to 
purchase the rest of the equipment it 
required, including a waste heat recovery 
boiler, plate heat exchangers for acid 
cooling, acid and sulfur pumps, blowers, 
valves, instrumentation, etc. Most of this 
equipment was imported and required 
long lead times—up to two years—because 
of restrictions in currency exchange in 
Venezuela and increases in world-wide 
demand for the equipment.

Despite the delays, on December 14, 
2011, the plant came online. Though the 
facility has a 70 TPD capacity, it also has 
the flexibility to operate at 40 percent 
capacity with the help of a natural gas 
fed auxiliary boiler to maintain heat to 
the molten sulfur tanks. To keep costs 
down, the plant also has two natural 
convection gas coolers between the third 
bed and the intermediate absorption 
tower and the fourth bed and the final 
absorption tower.

Also built-in is 
the protocol to handle 
unexpected operating 
suspensions. AMV 
designed and built 
a dry air heater to 
maintain temperature 
in the converter during 
shutdowns. “We built 
it from scratch in only two months using 
surplus reformer tubes and finned piping,” said 
Ana Zambrano, senior process engineer. And 
again, their resourcefulness paid off. At one 
point during operations, a refinery shut down 
and left the facility without liquid sulfur. “From 
a scheduled stop of five days, the plant was able 
to remain hot for sixteen days until the supply 
of liquid sulfur was resumed,” Zambrano said. 

Currently, the new facility is producing 
enough acid to fully supply the company’s 
aluminum sulfate production, and then 
some. The extra acid is purchased by the 
state-run Pequiven and resold to supply 
most of the industry in eastern Venezuela.

The new plant has also enabled the 
company to double its aluminum sulfate 
production so that it can more readily satisfy 
the burgeoning demands of its country 
for clean water. “The local and national 
government have great expansion plans in 
water projects,” Manuel Casás, company 
president, explained. “Currently, around five 
million people utilize water treated with 
aluminum sulfate from our plant,” he said.

 The environmental benefit goes 
beyond clean water. The company no 
longer requires delivery of acid across 
600 miles. “We are to produce 25,000 
tons of acid per year,” said Leandro Casás, 
“because of our new facility, we will have 
removed about 900 trucks per year off the 
roadways.” Eliminating the emissions from 
those trucks along with the transportation 
risks translates into a “real environmental 
win,” Casás said.

Moving forward
 Where does the company go from 
here? Though it has doubled its output 
of aluminum sulfate, the company is 
working on increasing its production 
by another 20 to 25 percent with some 
additional catalyst.
 Reliability is also on the minds of plant 
managers and executives. “We have been 

active since day 
one, and continue 
to be active in 
implementing some 
changes that will 
increase reliability,” 
said Juan Pablo 
Zubillaga, acid plant 
manager. Some 
of these changes 

include designing and constructing 
a preheater, modification in the water 
treatment facilities, inclusion of a third 
boiler water pump with VFD and changes 
in the instrumentation and software to 
monitor other parameters of operation.
 Other investments include personnel. 
The company draws its talent locally and 
is dedicated to ensuring they have the 
proper know-how. Many of the crew who 
fabricated the plant are now operating 
it and there is “a great deal of effort in 
the training of operators and engineers,” 
Casás said.  
 From beginning to end, AMV has 
done a lot with a little. From building their 
knowledge base to fabricating their own 
equipment, AMV is now able to more than 
meet the demand for aluminum sulfate. 
And that means a tremendous amount to 
this resourceful company and its country. 
“Aluminum sulfate is of major importance 
for any government or developing country,” 
said Casás. “With it comes clean water. 
And water is life.” q

“In the beginning, 
we didn’t know 
anything about 
acid,” Leandro 

Casás said.
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With the new acid facility 
now on site, AMV no 
longer has to transport 
acid 600 miles across the 
country, thus removing 
about 900 trucks per year 
from the roadways.

Situated on the Orinoco river (in background) 
the plant sports its 45-meter stack.

With a view northward are AMV’s new acid storage tank (left) and liquid sulfur tanks (center).

The startup team, 
comprised of AMV 
and MBC personnel 
are, left to right, 
Leandro Casás, Mario 
Beer, Luiz Castrucci, 
Emanuel Fernandez, 
Jefferson Silva 
(kneeling), Mario 
Castedo, Ricardo 
Bellati, Manuel Casás, 
Pedro Santos, and 
Roberto Fernandez.
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Don’t forget those 
turning vanes

Gas flow to the main blower must 
be made as uniform as possible by 
providing sufficient length of ducting 
from an elbow to the suction eye. 
However, in an acid plant where real 
estate is at a premium, sufficient length 
of ducting is often not possible. Instead, 
the designer installed turning vanes, 
which were fillet-welded to the inlet duct 
elbow for flow conditioning. The blower 
ran well for many years and ducting 
maintenance was never performed.

During a maximum capacity test 
run after turnaround maintenance, a 
loud clanking sound from the blower 
was heard by an engineer working 
nearby. The sound lasted for about 10 
seconds, followed by ground shaking, 
which was felt in the control room 40 
yards away. Realizing that the event was 
an abnormal condition, the engineer 
notified the control room operator and 
the plant was immediately placed into 
safe shutdown.

Once the plant had cooled down, the 
blower inlet cowl was removed to expose 
the impeller for inspection. A bent, 
broken piece of metal was found to have 
wrapped itself around the dampening 
ring. A portion of the dampening ring 
was broken and some of the impeller 
leading edges were broken too. Six other 
small pieces of metal were found in the 
inlet cowl. These were the remnants 
of a turning vane that had severed 
from the inlet duct elbow upstream. 
Closer inspection of all the turning 
vanes revealed general thinning. The 
fillet-weld attachments to the inlet duct 
elbow were washed out from corrosion 
and/or erosion-corrosion.

The vibration monitoring system 
should have sounded the high vibration 
alarm and tripped the machine, but it 
did not because the alarm and trip set 
points were disabled due to vibration 
issues that came to light following 
the complete overhaul of the machine 
during the last turnaround.

Lessons Learned
Don’t forget those turning 

vanes. Perform mechanical integrity 
inspections on a regular basis to look for 
thinning, deformation and weld cracks. 
Replace as necessary.

Never disable the vibration 
monitoring system’s set points without 
consulting the manufacturer. During 
turnarounds, inspect all probes, 
transducers, proximity sensors and 
extension cables for damage. Calibrate 
the probes to ensure that output is 

linear throughout the operating range 
and test the probes for proper setting 
and operation, all in accordance with 
the manufacturer’s recommendations.

Beware of cast iron roof 
support columns

 Large above-ground tanks for 
sulfuric acid storage are usually 
designed to API 650 standards. Due to 
their enormous size, internal columns 
are provided to support the roof. Pipe 
columns are normally used and they are 
usually made of steel or cast iron, and 
sometimes filled with concrete.
 During a five-year internal 
inspection of a large spent acid storage 
tank, the column baseplates were found 
to have corroded and needed to be 
replaced. In addition, one of the eight 
columns was found to have cracked 
and corroded, which required it to be 
replaced, too. The columns were made 
of two cast iron pipe spools bolted 
together and filled with concrete. Each 
column was bolted to a steel baseplate 
which was welded to the floor of the 
tank.
 The contractor that was hired to 
do the replacement decided to raise 
the pipe column with two hydraulic 
jacks, just high enough to slide out the 
corroded baseplate and slip in a new one. 
The hydraulic jacks were independently 
controlled by one operator who tried 
raising them at the same time by feel. Five 
of the eight baseplates were successfully 
replaced by this technique. While in the 
process of replacing the center column 
baseplate, the jacking operation ran into 
a problem. The gouged-out weld of the 
baseplate did not separate from the floor 
and the jacks were almost to the end of 
their stroke. So to provide more lift, 
the workers decided to lower the jacks 
so shims could be placed under them. 
While in the process of lowering the 
jacks, the column broke in two and fell 
to the floor.
 The incident investigation revealed 
that breakage occurred at the pipe spool 
thread. Also, the hydraulic jacks were 
not lowered in unison; one of the jacks 
was extended one inch higher than the 
other. This indicates that only one jack 
was carrying the load at that time. 
The uneven load on the column caused 
the cast iron column to break at the 
threaded part, which happens to have 
the least cross-sectional area.

Lesson Learned
 Never raise cast iron columns with 
hydraulic jacks without verifying their 

mechanical integrity, especially at the 
threads and without your approved 
contractor’s procedures. Jacking 
operation must be controlled by a single 
pressure controller to ensure that both 
jacks are raised and lowered in unison.

Break before leak
 Cast iron piping has been the 
workhorse in sulfuric acid plants for 
many years. Besides handling hot 
concentrated sulfuric acid, cast iron 
piping can also tolerate occasional weak 
acid excursions. Most cast iron piping 
has been replaced with either ductile 
iron or high-silicon austenitic stainless 
steel alloy in the last two decades; 
however, some still remains out there.
 Cast iron piping is prone to leakage 
because of the many piping spool joints 
and fitting joints that comprise the whole 
piping system. However, this can be 
avoided if proper bolting procedure 
is implemented during assembly and 
maintained routinely. The problem is 
in the mechanical integrity inspections. 
Most procedures involve ultrasonic 
thickness (UT) measurements at strategic 
locations along the piping spool and 
fittings. While this technique may catch 
localized thinning, it does not provide 
a true picture of the pipe condition at 
the threaded flange joint because of 
the thread shroud covering the threaded 
portion. Wall thinning usually occurs 
here and without physically removing 
a spool piece to actually measure the 
inside diameter of the pipe, one cannot 
know how much metal has been lost to 
corrosion and/or erosion-corrosion. The 
pipe can break from sudden changes 
in pressure or liquid hammer without 
warning if enough thickness is lost 
to corrosion. Unlike wrought piping 
materials which give warning (leak 
before break) of an impending failure 
under normal operating temperatures, 
cast iron piping can suddenly fail (break 
before leak) as it is weak in tensile loads. 
Such an incident happened in a spent acid 
regeneration plant on a four-inch cast 
iron transfer line to the product storage 
tank. A large amount of acid was spilled 
when the pipe broke at the threaded 
flange; luckily no one was nearby during 
the incident.

Lesson Learned
  When performing mechanical 
integrity inspections, supplement the UT 
measurements with actual measurements 
of the pipe’s inside diameter. Consider 
replacing cast iron piping with either 
ductile iron or high-silicon austenitic 
stainless steel when the piping system 
has reached its economic life.

Not exactly replacement 
in kind
 Shell and tube hot gas exchangers 
in metallurgical and spent acid 
regeneration plants operate with the 
hottest gas from catalyst bed number 
one, making these units prone to tube 
failures. The result is an internal gas 
leak which significantly increases the 
equilibrium temperature in catalyst bed 
number two and subsequently increases 
stack SO2 emissions. 
 These exchangers have been 
traditionally made from carbon steel 
tubes with an inside and outside 
coating of diffused alumina. The top 
vestibule and top tubesheet have been 
traditionally made from 1 ¼ Cr – ½ 
Mo and sometimes metalized or lined 
with refractory. The hot SO3 gas flows 
downward inside the tubes in counter-
current flow with the warm SO2 gas in 
the shell side. Shell side flow designs 
were traditionally cross-flow, single- or 
double-segmental baffle, and no baffle 
at all. The common failure mode for 
these designs is tube severance at the 
hot-end tubesheet. The root cause is 
maldistribution of shell side flow, which 
causes uneven thermal expansion of 
tubes within the tube bundle. Average 
life (first leak) is usually 10 years and 
replacement is usually 15 years when 
repairs are no longer economically 
viable.
 Replacement is usually made in 
kind to save on ducting modifications. 
On some occasions, however, the end-
user and/or designer make changes on 
materials such as using 304H stainless 
steel instead, thinking that the exchanger 
will last longer. On the contrary, the 
material change often makes it worse. 
Stainless steel expands almost twice as 
much as carbon steel, so tube severance 
at the hot-end tubesheet is accelerated. 

Lesson Learned
 Never change material on 
replacement-in-kind projects without 
knowing the root cause of the failure 
of the original equipment. Seriously 
consider replacing exchangers with 
inferior designs like the cross-flow, 
single- or double-segmental baffles, 
and unbaffled with a more efficient, 
technologically advanced design like 
the radial flow.

 These Lessons Learned were 
provided by OP & Associates — H2S04

Consultants. For more information, 
please call (604) 428-3300. q
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SELECT SERVICES
> EPC/EPCM mandates on a lump sum turnkey basis
> Scoping and feasibility studies 
> Patented process equipment design and supply
> Modular design experience and capabilities
> Operator training simulator
> E-training

SNC-Lavalin Inc.
Fenco Division
195 The West Mall
Toronto, Ontario
M9C 5K1

+1 416 252-1890
fenco@snclavalin.com

www.snclavalin.com
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SULPHURIC ACID
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Fenco, the sulphuric acid group within SNC-Lavalin Mining 
& Metallurgy, offers clients global solutions and a range of 
proprietary products developed through years of 
innovation. We combine state-of-the-art sulphuric acid 
plant design with proven and tested technology.



The global sulfuric acid market has 
enjoyed stability since its recovery in late 
2009 and as our last article in the Fall/
Winter 2012 issue of Sulfuric Acid Today 
discussed, this trend was expected to 
carry over into 2013 with production and 
consumption both expected to increase. 
However, market conditions during the 
first three months of this year have not 
been as comfortable because demand has 
not keep pace with excess supply. 

Several factors are contributing to 
supply length including stagnant industrial 
demand, but uncertainty in the global 
phosphate fertilizer industry is the primary 
driver. While most sulfuric acid used by 
phosphate fertilizer producers is produced 
internally through the burning of elemental 
sulfur, the industry still consumes a 
significant volume of incremental sulfuric 
acid tonnage. This plays a key role in 
balancing the globally traded sulfuric acid 
market.

As 2013 began, demand for finished 
phosphate fertilizer products was not as 
robust as in the second half of 2012, but 
this is not unusual because of seasonality. 
But the reduced demand meant that those 
purchasing sulfuric acid to augment 
their sulfur-based production to support 
phosphoric acid production were simply 
not in the market. Coupled with lackluster 
to stagnant demand in most regions 
for industrial uses, this meant that 
more volume was being produced than 
consumed. While demand from industrial 
uses of sulfuric acid such as caprolactam 
or ethanol producers has been flat to 
down, the base metals sector has been 
performing on-par with 2012. This has 
resulted in a continuing stream of sulfuric 
acid being produced since what is traded 
in the market is primarily by-product acid 
recovered from the smelting of base metals 
– copper, nickel and zinc. 

Because of the stall in the global 
phosphate market in January and 
February, key consumers of European 
and Mediterranean smelter acid in North 
Africa, including Tunisia and Morocco, 
consumed less. Major producers such as 
OCP Morocco, Ma’aden Saudi Arabia 
and PhosAgro Russia curtailed phosphate 
production to match market demand. In 
addition, GCT Tunisia operated erratically 
due to civil unrest in the region. This left 
traders seeking alternative homes for 
supply historically consumed by phosphate 
producers such as OCP and GCT. 

Traders and suppliers began looking 
at spot needs in key importing regions 
– namely Chile and the United States. 
Looking specifically at the U.S. market, 
demand for incremental volume was not 
strong as all production sites in North 
America ran well compared with the 

second half of 2012, when outages affected 
supply. Coupled with stagnant demand 
from industrial users, such as ethanol 
producers in the Midwest who curtailed 
production in a weak market, this meant 
that there was a full domestic sulfuric 
acid supply chain and little opportunity to 
absorb excess offshore tonnage. 
 Nonetheless, product was offered at 
attractive prices and deals were done to 
accommodate European supply length. At 
press time, market participants described 
the North American sulfuric acid market 
as long. The length in the market was 
being attributed to ample domestically 
produced product coupled with imported 
offshore spot volumes. Lower-priced 
imports reduced opportunities to place 
domestically produced product in the spot 
market. 
 Meanwhile in Chile, many consumers 
had secured sufficient volume for 2013 
through annual purchase contracts, and 
supply within Chile was improving with 
the Noracid sulfur burning plant running 
well, again creating little need for spot 
purchases. In February and March, a 
major Chilean smelter acid producer 
was forced to export product because of 
market conditions coupled with a delayed 
maintenance at one of its smelters. This 
also supports the expectation that Chile’s 
sulfuric acid import requirements are 
peaking as it has added sulfur-based supply 
to secure consumption requirements with 
more projects in the pipeline. 
 The accompanying price graph 
reflects average prices for key import 
and export markets on a weekly basis 
from November through mid-March and 
illustrates the decline in prices in line with 
demand and excess supply.
 Now the question is: When will the 
sulfuric acid market turn around? On 

the supply side, planned maintenance 
turnarounds at smelters in Europe and 
Asia in the second quarter will remove 
supply. Europe, South Korea and Japan 
are the largest global suppliers, as this is 
where smelting capacity is concentrated. 
On the demand side, India’s diammonium 
phosphate (DAP) import requirements 
will be clearer in April, once negotiations 
for supply under annual contracts are 
concluded. India’s export requirement will 
be 5-5.5mn mt in 2013-2014, down 500,000-
1mn mt from 2012 because high stocks and 
prices caused demand destruction. India’s 
import requirements will support global 
phosphate production and should absorb 
merchant sulfuric acid. At a time when 
some smelters are curtailed, this will mean 
tighter supply and reduce the need to place 
product offshore on a spot basis to keep the 
market in balance. 
 It remains to be seen how the market 
will fare once these smelter turnarounds are 
complete and supply increases once again, 
particularly if there is no improvement or 
decline in demand from the industrial and 
fertilizer sectors. 
 Market participants are also watching 
the global sulfur market. About 90 
percent of global sulfur production goes 
towards the production of sulfuric acid, 
making sulfur and sulfuric acid markets 
increasingly more linked. 
 Because of the performance of the 
phosphate market this year, sulfur and 
sulfuric acid prices have both faced 
downward pressure. However, the 
differentiating factor between the two 
markets is that sulfur supply is generally 
balanced to tight. For example, the main 
U.S. price benchmark is the price into 
Tampa, where the majority of phosphate 
fertilizer is produced because of rich 
phosphate rock deposits. The price, set 

on a quarterly basis, was agreed at $150/
long ton (lt) (delivered) for the first quarter, 
down $10/lt from the fourth quarter 
2012 price in line with declines in other 
consuming markets. However, the first 
quarter has seen tight U.S. sulfur supply, in 
part because of refinery turnarounds. This 
has led to speculation that sulfur price will 
increase in the second quarter, at a time 
when domestic consumers run phosphate 
production sites well to support strong U.S. 
demand on account of robust crop prices 
and expected high planting levels.
 A significant number of sulfuric acid 
producers also use sulfur as feedstock, 
and their business is at least partly to sell 
sulfuric acid into the merchant market. 
Therefore, increases or decreases in sulfur 
prices are customarily passed on to sulfuric 
acid buyers.
 While sulfuric acid supply is 
expected to tighten in the second quarter 
as discussed, this is largely dependent 
on demand staying comparable to today, 
at best. If this does not occur and sulfur-
based producers are faced with higher 
feedstock costs, there is the potential for 
voluntary production curtailments. 
 For example, in February, phosphate 
major Mosaic opted to import a spot cargo 
of sulfuric acid from Europe because 
prices had reached a point where it was 
cheaper to buy acid than make it. 
 Looking long term, demand for 
phosphate fertilizers to serve a growing 
population with improving dietary needs 
will likely increase, requiring more 
sulfuric acid to support production. At the 
same time, sulfur production is expected 
to increase as well as large scale projects 
related to oil refining and natural gas 
processing come on stream globally. 
 The expected sulfur surplus will 
likely result in lower prices in a market 
that has been in a deficit since 2010, and 
dwindling inventory has been used to 
augment supply. With the increasing 
linking of the two markets, sulfuric acid 
prices will likely decline, mirroring 
trends in the sulfur industry. Sulfuric acid 
production from base metals smelting will 
also increase, driven in part by legislation 
that requires sulfur dioxide emissions be 
reduced from smelters. 
 Argus Media publishes weekly global 
reports on sulfur and sulfuric acid as well 
as reports on fertilizer-related products 
including nitrogen, ammonia, potash and 
phosphate. In addition, a North American-
focused publication that includes in-depth 
analysis of the domestic sulfur and sulfuric 
acid market was launched in August 2012. 
For more information on Argus and its 
portfolio of fertilizer publications, please 
visit www.argusmedia.com/fertilizer.  q

MARKET OUTLOOK

Global sulfuric acid market – 2013 starts with ample supply 
By: Fiona Boyd, edited by Chris Baltimore
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You have a “well” operating sulfuric 
acid plant. Standard operating procedures 
are routinely carried out to make adjustments 
and improvements. Process conditions are 
regularly measured and appear proper. Still, 
over time, you’ve noticed a gradual increase 
in plant downtime and maintenance. In the 
back of your mind you’re wondering, “What’s 
causing these problems?”

There are several tools for checking the 
health of a sulfuric acid plant to maintain 
peak performance and long service life. A 
few of these diagnostic tools are described 
below, including a new sampling tool and 
service to provide useful information to 
help pinpoint the trouble source, rather than 
spending time and money treating the same 
symptoms over and over.

A healthy plant is a dry plant
Most contact strong sulfuric acid plants 

have a dry tower at the front end of the process. 
Ever wonder what can happen if the dry tower 
is not performing well? An underperforming 
dry tower can run a long time, seemingly 
well, before downstream symptoms appear. 
By then, significant damage may have already 
occurred.  

A dewpoint meter can provide a relatively 
fast and easy check on dry tower performance 
by detecting residual water vapor in the 
process gas. The moisture level is measured 
when condensate is formed on a cooled, 
polished metal surface in contact with a gas 
sample leaving the dry tower. Dry ice and 
acetone are used inside the polished cup to 
provide cooling.

The measurement takes some practice 
to perform properly. Cycling the cup’s metal 
surface temperature up and down several 
times helps establish an average temperature 
when condensing occurs. A healthy operating 
dry tower has a dew point temperature of 
-40 degrees C or less. Lower dew points are 
achievable with well operating dry towers. 

The dewpoint meter works well when 
the dry tower exit gas sample is representative. 
If the gas stream is not well mixed where the 
sample is drawn, the dewpoint meter may not 
detect all the moisture entering the plant. This 
can occur when one or more areas of the dry 
tower distribution system are not working 
well, causing localized high moisture leaving 
the dry tower packing. Often when this is 
the case, non-uniform corrosion is found on 
localized area(s) of dry tower mist eliminators.

A healthy plant has 
well-operating towers & 
mist eliminators

Another test for checking the health of the 
plant is the “stick test.” This test can be used 
downstream from towers (dry or absorbing). 
This test is a qualitative indication of whether 
the emissions leaving the installation are 
large acid mist particles (re-entrainment) or 
SO3 vapor (if vapor loading is high enough). 

Precautions must be taken to perform the stick 
test safely to avoid coming in contact with the 
process, especially at locations where the gas 
is under pressure.
 The stick test most commonly used 
involves inserting a 1-inch-square dry wooden 
stick into a gas duct at the tower’s exit for one 
minute. Depending on initial results, stick 
test time may be adjusted. The stick test is 
recorded by denoting tower location, date, 
time of day and test duration right on the end 
of the stick. Clients sometimes develop their 
own stick test procedure that best fits their 
needs. Obviously a clear stick is desired.
 A stick test taken after an absorbing or 
final tower can be anywhere between the 
two extremes shown in Fig. 1. If the stick is 
charred, as shown on the top (not dripping wet 
with acid) this indicates acid vapor is present. 
If the stick is spotted as shown on the bottom, 
this indicates re-entrainment (large acid 
particles). The stick test primarily captures 
larger acid mist particles by impaction since 
they have sufficient mass. The stick does 
not capture small submicron acid mist by 
impaction, as these particles have negligible 
weight and there is not enough residence time 
during the stick test for an appreciable amount 
of submicron particles to diffuse to the stick 
and be captured by diffusion.
 If the test is run long enough, high SO3 
vapor slip from an absorbing tower may cause 
fairly uniform dark charring on the front, sides 
and back of the stick. Partial charring of the 
stick face indicates SO3 vapor concentration 
is not uniform in the gas duct, suggesting 
localized problem area(s) in the absorbing 
tower where SO3 vapor slip is occurring. This 
is analogous to localized moisture slip in the 
dry tower discussed earlier.
 There is no practical way to correlate 
stick test appearance to acid mist loading, 
since the stick test does not capture submicron 
mist and since large acid droplets are often 
not uniformly distributed in the gas stream. 
There is also uncertainty as to what size 
spot an acid drop makes on the stick. The 

most valuable use of the stick test is to detect 
major upsets and monitor trends. Stick tests 
can be compared over time, which helps with 
troubleshooting and maintenance.   
 Although a small amount of unabsorbed 
SO3 is usually not a major issue after an 
interpass tower, acid re-entrainment (large 
acid mist) is more of an issue, as it can shorten 
the life of downstream equipment. Even one 
loose attachment bolt or a very small gas leak 
across the mist eliminator tubesheet can cause 
a spotted stick test.  
 Another check on tower operation is to 
monitor drip acid in the downstream ductwork 
if a “catch pot” or collection location has been 
installed. Keeping a record of drip acid drain 
rate over time is another good tool to help 
monitor baseline levels and changes over time 
for maintenance planning.

A new troubleshooting tool 
for maintaining healthy 
sulfuric acid plants
 Although EPA Method 8 is a good method 
for determining total acidic emissions, the 
method does not distinguish between acid 
mist and vapor. The analysis actually counts 
acid vapor in the gas (H2SO4 & SO3 vapors) 
as sulfuric acid “mist.” Thus, EPA Method 
8 is not a good troubleshooting tool when 
trying to distinguish type of acidic emissions 
discharging from a tower. Test results cannot 
indicate if acidic emissions are primarily due 
to vapor slip or acid mist or both.
 For many years, MECS, Inc. (MECS) 
has used a variation of EPA Method 8 called 
MECS® Method 104. In Method 104, an 
Anderson impactor is attached to the front end 
of the Method 8 sampling probe to measure 
acid mist in the process before the gas sample 
is routed to a standard EPA Method 8 train 
used to measure acid vapor (SO3 & H2SO4) 
and SO2 vapor.   
 When inlet mist loading and particle 
size distribution are important for more exact 
analysis, MECS® Method 104 can be used. 
However, the analysis is very tedious and 
sampling equipment is large and difficult to 
transport. Also, a minimum 4-inch gas nozzle 
is required at the sampling location to allow 
the Anderson impactor to be inserted into the 
process gas stream. Thus, plants typically have 
to arrange to install the gas valve and full bore 
gate valve at a shut down in advance of testing 
to perform Method 104 measurements.
 MECS recently developed a compact 
sampling equipment arrangement called 
AMAVA (Acid Mist and Vapor Analysis) to 
measure large acid mist, small acid mist and 
acid vapors (Fig. 2). Although mist particle 
size is not determined, distinguishing the 
approximate mass loadings of large mist, 
small (submicron) mist and acid vapors in the 
process is sufficient for checking tower and 
mist eliminator performance. 
 With AMAVA, only a ½- to 1-inch 
sampling port with sample block valve is 
needed to obtain a gas sample. If it is suspected 

that the gas is not well mixed at the sampling 
location, then using a sampling probe will be 
helpful for the evaluation. If a larger sampling 
port is available and there are no obstructions, 
then a traverse can be carried out using a 
sampling probe. 
 Although the AMAVA analysis has a 
slight bias on large particle measurement due 
to non-isokinetic sampling, the method is 
sufficient for troubleshooting as an estimate 
of acid vapor and small mist particle mist 
loadings. Note that non-isokinetic mist 
sampling does not significantly affect 
submicron mist or vapor collection as long as 
a representative gas sample is collected.
 The new AMAVA equipment is 
significantly lighter for easy transportation, 
handling and set-up. The analysis has also been 
greatly simplified to reduce analytical time 
while still providing sufficient information on 
acidic emissions in the process. 
 With the AMAVA arrangement, a gas 
sample is first routed to a stainless probe, 
gas tubing and then dry knockout impinger. 
Mist detected in the first knockout impinger, 
upstream tubing and probe, are large particles 
(approximately > 1 micron). After the knock-
out impinger, gas goes to the primary AMAVA 
filter to capture small acid mist particles 
(approximately < 1 micron). The AMAVA 
primary filter media was developed by MECS 
to allow low-pressure drop and high-mist 
loading without significantly affecting flow 
rate in the sample train when drawing the 
sample.   
 Next, the sample gas goes to a custom 
sparger impinger containing 80 percent 
isopropyl alcohol solution, which is titrated 
with barium perchlorate to measure acid 
vapors (H2SO4 and SO3). Finally, the gas goes 
through a filter and dry knock-out impinger to 
protect a downstream vacuum pump used to 
pull the gas sample.
 Recent field calibration tests using the 
AMAVA assembly on a final absorbing tower 
found good agreement with mist values as 
measured by MECS® Method 104. A number 
of improvements also were incorporated into 
the AMAVA design based on feedback from 
our field acid mist sampling group.
 All of the tools described above can 
provide valuable information about an acid 
plant’s overall health. Just as important, 
however, is proper evaluation of these test 
results by experienced, trained professionals 
for a true benchmark of acid plant performance 
and condition. High quality feedback and a 
well-planned improvement strategy are key to 
maintaining acid plant health long term. With 
more than two centuries of combined owner/
operator acid plant experience, DuPont and 
MECS bring real-life, proven field services to 
the sulfuric acid industry.
 Copyright © 2013 MECS, Inc. All rights 
reserved. The DuPont Oval Logo, DuPont™, 
The Miracles of Science™ and all products 
denoted with a ® or ™ are trademarks or 
registered trademarks of E. I. du Pont de 
Nemours and Company or its affiliates. q

Maintaining a healthy sulfuric acid plant
By: Steven A Ziebold, Manager Technical Services, MECS, Inc., DuPont Sustainable Solutions

Fig. 1: Stick test showing two types of 
emissions.

Fig. 2: AMAVA 
sampling 

equipment at 
plant site
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Established in 1985, Southwest Refractory of Texas  

installs refractory, masonry and acid proof lining systems 

throughout the petrochemical, refining, 

gold processing and power industries.

REFRACTORY INSTALLATIONS 

Include a variety of materials:

•	 Fire	Brick

•	 Insulating	Fire	Brick	(IFB)

•	Castables,	Plastic	

•	Refractories

•	Ceramic	Fiber	Blanket	and	Module	

Systems and all associated 

Refractory	Anchor	Systems

ACID PROOF LININGS INCLUDE: 

•	Acid	Brick	Systems

•	High	Density	Polyethylene	Trench	

and Sumps

• Epoxy Toppings/ Coatings

•	Ashphaltic	Membrane	Systems

SERVICES INCLUDE:

>  Sulfur Recovery Units

>  Sulfur Furnaces

>  Pump Tanks

>  Acid Towers

w w w . s w r r e f r a c t o r y . c o m

SOUTHWEST REFRACTORY OF TEXAS, LP

Alvin, Texas 77512

Phone: (281) 824-9342

Fax: (281) 824-0619

www.swrrefractory.com



Alloy upgrades 
There is a change in 

the weather with respect to 
acid plant upgrade materi-
als. High silicon alloy has 
become the metal of choice 
for acid towers, acid coolers, 
pump tanks and acid piping 
replacement projects. There 
are good reasons for this 
change.  

1. Alloy towers do not 
require brick lining and the 
attendant brickers need-
ed for lining installation. 
Also, an alloy tower can be 
lifted into place with a sig-
nificantly smaller capacity 
crane than for a tower with 
brick lining.  
2. Alloy acid coolers do not 
require anodic protection, 
which means a pleasant 
good-bye to the cathode, 
reference electrodes, wir-
ing and controller that is 
required for an anodically 
protected acid cooler. Also, 

there is no need for anodic 
protection spare parts or 
their annual servicing.
3. Alloy pump tanks are 
lighter and easier to install 
than their brick-lined coun-
terparts.  
4. Alloy piping eliminates 
the flanges and gaskets 
found in ductile iron, which 
provides for safer operation. 
An interesting factoid about 
alloy piping is its ability to 
handle high velocity acid 
with negligible erosion cor-
rosion. As such, the pipe 
diameter can be optimized 
(read reduced) subject to 
acid pump head limitations.

Mexico calls
 The operator of a Mex-
ican smelter acid plant want-
ed to simplify and improve 
his acid system operation 
and he called on NORAM 
to offer a solution. His tim-
ing was excellent as NO-
RAM had recently opened 

a Swedish office, NORAM 
International, brimming 
with well-seasoned and ex-
perienced staff who have 
been in the high-silicon al-
loy business for decades. 
NORAM’s high silicon 
alloy is called, not surpris-
ingly, NORAM SX™. It is 
the same high silicon mate-
rial that has been used for 
the past twenty years and 
has more acid plant refer-

ences than any other alloy. 
Using this material, the NO-
RAM Vancouver and Swe-
den offices put together a 
complete final tower system 
design. 

Upgrade strategy
 NORAM’s system in-
cluded a final tower with a 
NORAM SX™ lower sec-
tion, 316L stainless steel 
top, low-pressure drop 
HP™ packing, a NORAM 
SX™ acid pipe distributor 
and a mesh pad. Connected 
to the tower are acid piping, 
an acid cooler, and a bullet-
style pump tank all fabricat-
ed in, you guessed it, NO-
RAM SX™. This simple 
and eloquent solution gave 
the client what he wanted: 
an easy to install and reli-
able acid system. The acid 
cooler was fabricated at 
NORAM’s preferred Swed-
ish shop and the tower shell 
was fabricated with NO-
RAM specifications and as-
sistance at a qualified Mexi-
can shop near the acid plant. 

Project status
 At the time of this writ-
ing the major components 
have been installed and 
the acid plant is scheduled 
for start-up shortly with its 
shiny new NORAM SX™ 
components. 
 NORAM specializes in 
the supply of new and re-
placement acid plant equip-
ment. For more informa-
tion, contact Guy Cooper, 
P. Eng., at (604) 696-6910 
or email gcooper@noram-
eng.com. q

www.h2 4network.comLink in and join the discussion with industry leaders, professionals 

and consultants.
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LEAP for low emissions

WWW.TOPSOE.COM

Pushing SO2 emission boundaries with 
Topsøe’s new VK-701 LEAP5™ catalyst
Single absorption plants
 - reduce SO2 emissions by up to 40% by loading VK-701 LEAP5™ in the fi nal pass

Double absorption plants
 - cut SO2 emissions by up to 40% by replacing the third pass with VK-701 LEAP5™
 - achieve as little as 50 ppm SO2 emission from existing plants with a combined VK69 and VK-701 LEAP5™ loading
 - design new plants with SO2 emissions down to 20 ppm

Contact us to learn more about how Topsøe’s VK-701 LEAP5™ catalyst can enhance your production.



Certain molten sulfur pump 
applications, such as feed to a 
sulfur burner in a sulfuric acid 
plant or transport of molten 
sulfur in the degassing section 
of an SRU plant, involve low-
flow, high-head hydraulic 
design points. These operating 
conditions can prove challenging 
for standard centrifugal pumps 
due to higher hydraulic loads 
imposed on the impeller and heat 
generation resulting from low 
pump efficiencies at these design 
points. However, these challenges 
can be met by rugged mechanical 
design and incorporation of a 
“bypass” orifice.

An example is the best way 
to analyze a typical low flow, high 
head situation. Assume a sulfur 
flow requirement of 10 gpm 
against 312 feet of TDH in a sulfur 
burner feed application where 75 
percent of the TDH results from 
losses through a nozzle and other 
pipe friction losses. To meet the 
TDH requirement, a 2 VSHR 
pump operating at 3,500 RPM is 
chosen. An overlay of the system 
head curve on a 2 VSHR pump 
performance curve indicates a 
requirement for a 9-inch diameter 
impeller, relatively close to shut-
off (see Fig. 1).

A primary concern is the 
heating of the sulfur as it passes 
through the pump. Sulfur begins 
to caramelize at a temperature of 
317 degrees  F (158 degrees C), 
causing a very rapid viscosity 
increase over a small temperature 
range, so the heat input effects 
are significant (see Fig. 2). 
The potential rise in sulfur 
temperature (TR) at any point on 

the pump curve is calculated as 
indicated in the TR formula, as 
follows:
 Using the TR formula in 
conjunction with flow, TDH and 
BHP values from the pump curve 
shown in Fig. 1, we can generate 
the temperature rise curve shown 
in Fig. 3. As can be noted from 
the curve, a temperature rise of 
22 degrees F (12.2 degrees  C) 
occurs operating at the design 
point on the 9-inch diameter 
pump curve. If we increase the 
flow by 20 gpm (4.5 m3/h), the 
temperature rise is limited to 
about 7 degrees  F (3.9 degrees  
C). This is accomplished in a 
Lewis® vertical submerged pump 
by drilling an orifice in the 
discharge elbow (P/N 32), sized 
to provide 20 gpm (4.5 m3/h) to 
be re-circulated to the sump. In 
effect, the presence of this orifice 
effectively adjusts the system 
head curve to that indicated by the 
dotted line on Fig. 1. In this case, 
the pump curve is fairly flat and 
no further adjustment is required 
for the pump. In other instances, 
the impeller diameter might 
have to be slightly increased to 
provide the desired capacity to 
the system and to satisfy the 
demand dictated by the orifice 
diameter and pump pressure. As 
a general rule of thumb, the total 
flow through the pump should be 
at least 1 gpm for every BHP at 
shut-off flow.
 It is well known that for a 
centrifugal pump, bearing loads 
(particularly radial loads) increase 
as the flow rate moves to shut-off 
from the best efficiency point. 
For smaller load pumps like the 2 

VSHR, these loads are mitigated 
by adequately sizing the shaft 
and bearings, and incorporating 
casing rings to minimize thrust 

loads. In larger pumps, with 
greater flow and head capacity, 
dual volutes also minimize radial 
loading on the impeller. Needless 

to say, mechanical designs must 
always take into account the high 
specific gravity of sulfur.
 Another approach to meet 
the challenges of low flow molten 
sulfur applications is to specify a 
gear pump as an alternative to a 
centrifugal pump. Lewis® rotary 
gear pumps are of the positive 
fixed displacement, external gear 
type. Flow is developed by the 
sulfur being carried between 
the teeth of two meshing gears 
running in a closely fitted housing. 
One gear is connected directly 
to the vertical pump drive shaft 
with the second being driven by 
the first (see Fig. 4). Changes in 
viscosity, system pressure and 
pump slippage directly affect the 
flow rate achieved. Therefore, to 
achieve the flow rate required 
this type of pump is normally 
operated by means of a variable 
frequency drive. Often used for 
sulfur burner feed applications, 
this eliminates the need for a 
separate control valve. Flow is 
controlled simply by adjustment 
of the pump speed. 
 Gear pumps of this type are 
a useful alternative to centrifugal 
pumps for low flow applications. 
By adopting the same vertical 
pump construction, shaft sealing 
difficulties are eliminated, 
ensuring both environmental 
protection and operator safety. 
Weir Minerals Lewis Pumps 
has three pump sizes available 
for applications from less than 1 
GPM (0.2 m3/h) to approximately 
8 GPM (2.2 m3/h). For larger 
flows, a centrifugal pump is the 
best option.
 For more information, please 
visit www.weirminerals.com. q

Low-flow high-head pumps for 
molten sulfur
By: Mick Cooke, Sales Manager, Weir Minerals Lewis Pumps

LEWIS PUMP COLUMN

TEMPERATURE RISE CALCULATION

TR = Head (ft) (1-E)/778 x Cp x E TR = Head (m) (1-E)/428 x Cp x E

Where: Where:

TR = Temperature Rise (deg F) TR = Temperature Rise (deg C)

E = Pump Efficiency E = Pump Efficiency

E = TDH (ft) x Flow (GPM) x 1.8 E = TDH (m) x Flow (m3/h) x 1.8

BHP x 3960 kW x 367

Cp = Heat Capacity of Sulfur Cp = Heat Capacity of Sulfur

Cp = 0.2455 BTU/lb deg. F Cp = 0.135 Cal/g deg. C

Fig. 1: Temperature curve

Fig. 3: Temperature rise

Fig. 2: Effect of temperature on viscosity of sulfur

Fig. 4: Molten Sulfur Gear Pump Unit
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World-class Technology
for Worldwide Markets

We deliver a wide range of products and services, from engineering 
studies through to full EPC projects for the Sulphuric Acid Industry

Products & Services:

Chemetics Inc.
(headquarters)
Suite 200 – 2930 Virtual Way
Vancouver, BC, Canada, V5M 0A5
Tel: +1.604.734.1200     Fax: +1.604.734.0340
email: chemetics.info@jacobs.com

Chemetics Inc.
(fabrication facility)
2001 Clements Road
Pickering, ON, Canada, L1W 4C2
Tel: +1.905.619.5200    Fax: +1.905.619.5345
email: chemetics.equipment@jacobs.com

Chemetics Inc., a Jacobs companywww.jacobs.com/chemetics

Acid Plants
▪  Sulphur Burning
▪  Metallurgical
▪  Spent Acid Regeneration
▪  Acid Purification & Concentration
▪  Wet Gas

Proprietary Equipment
▪  Converter
▪  Gas-Gas Exchanger
▪  Acid Tower (brick lined and alloy)
▪  Acid Cooler
▪  Furnace
▪  SARAMET® piping & acid distributor
▪  Venturi Scrubber

Technical Services
▪  Turnaround inspection
▪  Operations troubleshooting
▪  Process optimization
▪  Feasibility studies
▪  CFD (Fluent) analysis
▪  FEA (Ansys) study



Forward-thinking metallurgical plant 
operators around the world constantly seek 
out more advanced exhaust gas recovery 
technologies, not only to meet increasingly 
strict environmental regulations, but also 
to achieve superior operating performance 
and to control maintenance and other 
costs in a competitive marketplace. One 
fully-integrated polymetal producer 
headquartered in Brazil has managed 
to put into practice a determined 
commitment to environmental protection, 
energy efficiency and sustainability while 
remaining highly profitable by making 
smart choices in emission control strategies 
and equipment. 

In the turbulent corporate world of 
metal extraction, smelting and refining, it 
is rare to find a company that has survived 
intact since 1919, even more so to find 
one that has remained under the control 
of the same family for three generations. 
Votorantim Metais, part of the multi-
industry conglomerate Votorantim Group, 
produces zinc, lead, aluminum, nickel, 
copper, cadmium and other minerals 

through its eight industrial units located 
in twenty Brazilian states and fourteen 
countries, including the United States. 
Today, Votorantim Metais is the fifth 
largest zinc producer in the world, with an 
annual production capacity of 730,000 tons 
in 2010. It is the world leader in zinc oxide, 
second largest in zinc dust, and produces 
other zinc-based or -derived products, 
including special high-grade (SHG) zinc, 
zamac, zincal 200, copper sulfate and 98 
percent pure industrial sulfuric acid.
 In March 2002, Votorantim Metais 
purchased Companhia Paraibuna de Metais 
for US $106.5 million, seeking to expand 
production capacity at a time of rising 
worldwide zinc prices, and to gain access 
to Paraibuna’s rich Vazante zinc mine near 
Juiz de Fora. As part of a campaign to 
incorporate a “zero waste” principle, the 
company has been expanding and adopting 
new, modern production techniques at the 
Juiz facility, including greater recovery 
of waste sulfur emissions at the site, and 
currently expects to produce 45,000 tons 
of marketable sulfuric acid.

 Paraibuna, the previous owners of 
the Juiz de Fora smelter, had incorporated 
a metallurgical sulfuric acid plant to 
capture and commercialize industrial 
quality sulfuric acid originating from 
its fluidized bed zinc roaster. In order 
to purify the smelter emissions entering 
the acid plant, Paraibuna had used a 
variety of techniques, including Lurgi 
lead mist precipitators. However, these 
were not sufficient to thoroughly clean 
the contaminated gas streams. In addition, 
the Lurgi equipment suffered significant 
deterioration after years of operation due 
to the harsh, corrosive nature of the gas 
stream components.
 In 1997, the company found a solution 
in a system of wet electrostatic precipitators 
(WESPs) engineered by Beltran 
Technologies, Inc., of Brooklyn, N.Y. These 
precipitators offered several advantages 
ideally suited to the task, especially their 
ability to efficiently capture and remove 
fine, submicron-size particulate matter 
emitted from the roaster. Their saturated, 
low-temperature operation also made them 
more effective on sulfuric acid mists and 
other condensable contaminants. 
 Most importantly for the projected 
long-term operation of the smelter and 
its acid plant, the Beltran precipitators 
were designed for durability, and were 
constructed using specially formulated 
fiber-reinforced plastics (FRP), a 
composite material made of a polymer 
matrix reinforced with fibers. These 
materials were used in sensitive surface 
areas and housings; a special conductive 
FRP was used for the WESP collector 
plates.
 The Beltran WESPs were designed 
around an array of ionizing electrodes 
configured as star-shaped discharge 
points, surrounded by grounded collection 
surfaces. The unique geometry of the 
Beltran system generates a corona field 
4-5 times greater than that of ordinary 
wet or dry ESPs. The intense corona 
induces a strong negative charge in even 
the most minute, submicron-size gas-
stream particles, propelling them toward 
the collection plates, where they adhere 
as cleaned gas is passed through. The 
captured particles are cleansed from 
the plates by recirculating water sprays. 
The cleaned gas is ducted to the acid 
plant. The wet collection surface prevents 
re-entrainment of particles and facilitates 
clean, safe handling of waste slurry, with 
minimal energy penalty compared to 
other methods. The multistage system 
uses two 10 x 14 WESP modules in 

series for maximum effectiveness, and 
processes 43,000 Nm3/hour.
 At the Paraibuna zinc smelter, the 
Beltran WESPs have been operating for 
over 15 years at 99.5 percent cleaning 
efficiency on fine particulates and acid 
mists. This level of purity is essential 
not only to protect the integrity of the 
downstream acid plant components, but 
to assure the quality and consistency of 
the final sulfuric acid product—a valuable 
industry commodity with hundreds of 
uses.
 It is important for engineers to 
recognize that there are key differences 
in features and benefits offered by the 
various precipitator systems. Although 
they may share similar operating 
principles and basic structures, WESPs 
can vary greatly in design, materials, 
gas flow rate, durability—as well as 
collection efficiency. Beltran’s advanced 
wet electrostatic precipitators are the 
ideal solution for the complex, exacting 
emission control needs of any ferrous or 
non-ferrous metallurgical facility, offering 
the following unique advantages:
 —Proprietary electrode design 
generates extremely intense electrostatic 
fields and captures particulates and other 
pollutants down to submicron diameters, 
with up to 99.9 percent efficiency.
 —Aqueous flushing of collectors 
defeats particle re-entrainment, resistivity 
and stickiness, and reduces energy input. 
 —Low-temperature operation 
captures condensable compounds and 
dramatically increases gas cleaning 
efficiency. 
 —Effective on: fine particulates, SO3, 
HCl, oily aerosols, sulfuric acid mists, 
condensed organics and heavy metals 
(cadmium, chromium, lead, manganese, 
nickel).
 —Unsurpassed gas cleaning for 
roasters, smelters, furnaces and sintering 
plants.
 Beltran’s advanced wet electrostatic 
precipitators have given Votorantim’s zinc 
operations at Juiz de Fora a definitive 
economic and technical edge in an 
increasingly competitive field.
 Michael R. Beltran is President and 
CEO of Beltran Technologies, Inc.. For more 
information, please call (718) 338-3311 or 
visit www.beltrantechnologies.com. q

WESP technology provides durable 
solution for Brazil’s top zinc operation

Add Life to Your Project with
Fiber Reinforced Linings.
The FibreCrete™ family of polymer linings delivers

a corrosion-resistant barrier with lower permeability

than alternative flake-filled products. Spray 

application makes it much less labor intensive 

than matte systems thereby minimizing 

downtime and expense. FibreCrete™

is ideal for preserving secondary 

containment, ducts, stacks 

and process vessels where 

chemical exposure and 

physical demands are extreme.

emai l : quest ions@sauereisen.com
Pit tsburgh, PA 15238 U.S.A
www.sauereisen.com

Call Sauereisen for low permeability, 

high flexural strength and longer life.

412-963-0303

Survivor

Beltran engineered WESPs proved a durable 

solution for Votorantim Metais zinc smelter 

in Brazil.

By: Michael Beltran, Beltran Technologies, Inc.
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Outotec sulfuric acid plant design always incorporates highly efficient off gas treatment facilities and state-of-the-art contact acid plants to 
achieve the lowest sulfur dioxide emissions and energy consumption possible. In Outotec we have gained 90 years of experience and delivered 
globally over 650 sulfuric acid plants.

Consider our heat recovery system HEROS. Its primary feature is a Venturi absorber with a dedicated acid circulation system installed 
upstream of the inter-absorption tower. Heat generated in the system is transformed into low-pressure steam in a specially designed boiler. 
Your benefit is having 50 percent of the low-level heat now converted into valuable steam while your cooling water is cut down by just as much.

Outotec – single solution provider for all of your sulfuric acid plant needs.

www.outotec.com 

use of Earth’s natural resources



 Throughout the history of sulfuric acid 
manufacturing, there have been advances in 
production, design and materials for the mod-
ern acid plant. This article provides informa-
tion to help you make informed decisions 
when choosing among the various acid piping 
options that are available today. While there 
are piping material options that are not dis-
cussed in this article, what is presented covers 
the majority of the materials used in sulfuric 
acid manufacturing.

The development of 
piping materials 
Cast iron: 
 Prior to the early 1960s, cast iron was 
the material of choice primarily because it 
offered good corrosion resistance and was 
readily available. Its availability at the time 
was due primarily to its widespread use in the 
water industry. While it offered good corro-
sion resistance, it did not have ductility, being 
very brittle and subject to catastrophic failure. 
For this reason it was not the ideal solution, 
but offered a cost effective option in its day.  

Ductile iron:
 In the late 1950s, ductile iron was 
developed and introduced into the water 
industry, eventually replacing cast iron. 
Ductile iron found its way into the acid in-
dustry in the 1970s. In fact, ductile iron is 
still readily available today due to its major 
use by the American Water Works Asso-
ciation (AWWA). Even though ductile iron 
costs about 15 percent more than cast iron 
to make, it provides high tensile strength, 
elongation and yield. Thus, you can use ap-
proximately 40 percent less iron to obtain 
the same strength, so the net result for the 
water industry was less cost. With the in-
creased strength of ductile, the AWWA was 
able to reduce the wall thickness from what 
was used in cast iron while maintaining the 
strength needed. At the same time, ductile 
iron offered the ductility attribute, which is 
particularly desirable in a sulfuric acid pip-
ing system. 
 The distinct disadvantage, however, is 
that the ductile iron piping material that is 
available today is still governed by the water 
industry and is not made with the acid in-
dustry in mind. The thinner wall sections do 
not provide the corrosion allowances needed 
in the acid industry. In addition, the AWWA 
allows the use of steel chaplets in fitting 
castings. Chaplets are components used in 
the casting process to maintain wall integ-
rity between the outer and inner sections of 
the casting patterns during the pouring pro-
cess. Having a steel component that can be 
exposed to hot acid provides an increased 
corrosion area and a leak path through the 
casting. Therefore, the readily available duc-

tile iron pipe and fittings are not considered 
suitable for sulfuric acid piping applications.

Today’s piping material 
options
 The choices of acid piping material 
in today’s sulfuric acid plants typically in-
clude Mondi™ high silicon ductile iron and 
high silicon stainless steel. There are other 
materials—such as Alloy 20, SS316, SS310 
and Teflon®-lined piping—which can have 
specific uses within an acid facility, but 
these are not the best options for the con-
tact areas of the plant. Those materials are 
better suited for smaller piping sizes, less 
than 3 inches (80 mm), such as sample lines 
and effluent drains. For hot, concentrated 
sulfuric acid in the drying and absorbing 
tower sections of the process, Mondi and 
high silicon stainless steel are the more ap-
propriate choices. 

Mondi high silicon ductile iron:
 Mondi is a proprietary material avail-
able from Acid Piping Technology, Inc., 
that was first developed in 1983. Mondi 
evolved as the industry moved away from 
cast iron into ductile iron. While at the time 
the newer ductile iron was an improvement 
over cast iron in some respects, the thin-
ner walled ductile iron piping corroded at 
a faster rate than cast iron. Though Mondi 
is in the ductile iron family, its metallurgy 
is an alloyed ductile iron with an increase 
in silicon and other alloying elements 
and thus an improvement over the previ-
ously used standard ductile iron materials. 
Mondi quickly became a preferred choice 
having over 800 plant systems worldwide. 

Today, at least 92 percent of the acid plants 
in North America use Mondi piping mate-
rials. Avoiding the problems of the thinner 
walled materials available in the standard 
ductile iron industry, Mondi piping and 
fittings are produced with much heavier 
walled sections providing a generous cor-
rosion allowance. See Table 1.

Advantages:
—Provides approximately four times the 
corrosion resistance of standard ductile 
iron. Of the choices available today, it is the 
only material able to handle the corrosive 
qualities of chloride and fluoride.
—Suitable into the oleum ranges.
—Has excellent ability to withstand weak 
acid excursions as compared to other choices.
—Pipe walls are heavy, providing a gener-
ous corrosion allowance and long life.
—Most fittings are designed having wall 
thicknesses heavier than 250 psi ductile 
iron patterns. 
—The majority of the pattern equipment is 
designed to eliminate the need for chaplets. 
—Mondi chaplets, if required, provide cor-
rosion resistance comparable to the base 
metal.
—Much less expensive than high silicon 
stainless steel, by 1/3 to 1/2 the cost.

Disadvantages: 
—Requires flanged connections following 
proper gasket and mounting procedures. 
—Requires operating velocities no greater 
than 5 to 10 ft/sec depending on pipe size and 
conditions.

High silicon stainless steels:
High silicon stainless steel was first 

introduced to the sulfuric acid industry in 
1982. Industry choices in these materials 
today typically include SX™ from Outotec 
Edmeston, SARAMET® from Chemetics 
Inc. and ZeCor® from MECS Inc. These 
products are iron-based austenitic stainless 
alloys. Corrosion resistance is obtained by 
use of chromium and silicon. Typically, 
they will have 15 to 20 percent chromium 
with silicon content of up to 5 to 6 percent 
depending on the alloy. Smaller diameter 
pipe can be seamless while larger diameter 
pipe is generally formed from plate materi-
al and seam welded. Table 2 lists pipe sizes 
and typical wall thicknesses for the three 
brands of pipe.

Advantages:
—Eliminates some flanged connections.
—Good corrosion resistance in strong acid.
—Not velocity sensitive, which may allow for 
reduction in pipe size.

Disadvantages: 
—Will not tolerate weak acid less than 90 

percent at operating temperature or oleum 
ranges.
—Requires special welder qualifications. 
NDE examination of welded system required.
—Thin walled; subject to accelerated exter-
nal corrosion if leak occurs.
—Requires more extensive supports.
—If piping size is reduced, power costs may 
increase. 
—Costs approximately 2 to 2.5 times the 
price of Mondi installed. 

Considering corrosion rates
 The remainder of this article focuses on 
corrosion and how different piping materials 
perform given varying flow velocities and 
acid strength. 

Perform your own corrosion testing:
 Consider running your own corrosion 
testing of the available materials. Often 
published data are generated from tests 
that are performed in labs, for too short a 
time in too little acid. In addition, plants 
often have other impurities in their acid 
that might offer different results than those 
performed with lab type acid. Testing in an 
actual plant application for an extended pe-
riod will provide the most accurate results 
of what to expect.

Understand your piping material:
 Also keep in mind that the primary 
materials discussed in this article generate 
different types of corrosion resistance in 
the sulfuric acid environment, particularly 
related to acid concentration and velocities. 

Considerations for piping in sulfuric acid plants

Nominal Wall Thickness for Mondi Pipe & 
Fittings

Pipe Size Wall Thickness – inch
inch mm Pipe Fittings
3 80 0.340 0.480
4 100 0.410 0.520
6 150 0.490 0.550
8 200 0.510 0.600
10 250 0.560 0.680
12 300 0.610 0.750
14 350 0.660 0.820
16 400 0.700 0.890
18 450 0.740 0.960
20 500 0.810 1.030
24 600 0.890 1.160
30 750 1.15 1.370
All piping is centrifugally cast.

Typical Wall Thickness for High Silicon 
Stainless Pipe
Pipe Size Wall Thickness – inch

inch mm SARAMET SX ZeCor

1 25 ― 0.141* 0.118

1½ 40 0.118 ― ―

2 50 0.118 0.118* 0.118

3 80 0.118 0.120* 0.118

4 100 0.118 0.156 0.118

6 150 0.118 0.156 0.118

8 200 0.118 0.156 0.118

10 250 0.118 0.234 0.188

12 300 0.118 0.234 0.188

14 350 0.197 0.234 0.188

16 400 0.197 0.234 0.236

18 450 0.197 0.234 0.236

20 500 0.236 0.234 0.236

24 600 0.236 0.313 0.236
Piping denoted with an asterisk * is seamless 
otherwise it is welded.

By: Bob Borges, Principal Consultant, R.J. Borges LLC

Table 1: Nominal wall thickness for Mondi 
pipe and fittings

Table 2: Typical wall thickness for high sili-
con stainless pipe
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Understanding the mechanism that supports corrosion re-
sistance in Mondi and high silicon stainless steel helps to 
conduct proper testing and analysis. 

Mondi piping material becomes corrosion resistant 
through the formation of an iron sulfate film. When ini-
tially installed, there will be a high degree of corrosion un-
til the sulfate forms and stabilizes. Once the sulfate film is 
formed, however, the corrosion rate will slow greatly. To 
perform accurate corrosion testing with Mondi material, 
run your test for at least one week to allow the sulfate bar-
rier to form. Then with the sulfate film in place, measure 
the ongoing corrosion rate.

The sulfate film is sensitive to higher velocities and/or 
turbulence. The protective film can be removed if these ve-
locities are exceeded for extended periods of time. Typically, 
Mondi is limited to velocities of 5 to 10 ft/sec. However, on 
the plus side, the sulfate film is not particularly sensitive to the 
lower oxygen solubility conditions of weakened sulfuric acid.

It should be noted that Mondi pipes are not responsible 
for iron sulfate formation in the gas section of a plant. In the 
Fall/Winter 2012 issue of Sulfuric Acid Today, incorrect in-
formation about sulfate formation was supplied for the ar-
ticle titled “Langeloth seeks to preserve crucial reliability, 
increase performance.” The article incorrectly stated that 
Mondi piping was a major source of iron sulfate formation 
in the acid stream. However, the fact that there was Mondi 
piping in the plant had little to do with the iron sulfate prob-
lems that were discussed in that article. 

Iron sulfate formation in the gas section results from the 
corrosion products of iron and steel components exposed to 
moisture resulting from dew point issues. All sulfates formed 
in the gas stream are captive in the gas section, and there is 
no possibility of solids carry over in the process.

Iron sulfate forming on the wetted side is a normal oc-
currence and is easily controlled through normal mainte-
nance procedures. The level of problems attributed in the 
article could have easily been controlled to avoid the many 
problems blamed on Mondi. Moreover, there are numerous 
reports from plants producing water white acid having less 
than 18 ppm iron content using Mondi piping systems.

Additionally, the article also incorrectly stated that 
Mondi piping only had a 12-15 year life, when, in fact, the 
pipe is designed for a service life of 20-30 plus years. 

In contrast to Mondi pipe, high silicon stainless steels 
generate their corrosion protection from a chrome oxide 
coating. Unlike Mondi material, this coating or film is de-
veloped immediately. The oxygen solubility of the acid al-
lows the film to form and most plants run with sufficiently 
high oxygen concentrations that the chrome oxide barrier 
is formed. However, in lower acid concentrations where the 
oxygen solubility is reduced, there will be highly accelerat-
ed corrosion rates because the chrome oxide coating cannot 
be maintained. High silicon stainless steels are not sensitive 
to higher velocities, as in Mondi material.

Because of these different corrosion properties of the 
Mondi versus high silicon stainless steel, be sure to factor flow 
velocities and your acid’s oxygen solubility into your testing.

Check published life expectancy data:
Besides performing your own testing, check with your 

piping supplier to determine the expected corrosion rates 
for your particular application. Most suppliers should have 
published data available for review. Don’t be afraid to ask 
the hard questions of your vendors.

Comparing pipe and fitting wall thickness with the ex-
pected corrosion rate will provide you with a basic idea of 

what kind of life to expect. Have the supplier provide the 
corrosion allowance information for the pipe sizes being 
considered. Keep in mind that most high silicon stainless 
steel piping is made from rolled plate and welded and there-
fore the nominal wall thickness will not match published 
standard pipe thickness or schedule numbers. 

Generally speaking, the corrosion allowance for high 
silicon stainless steel is approximately 1/32 inch (0.8 mm). 
For Mondi piping, the corrosion allowance is approximate-
ly half the original wall thickness. In a typical sulfuric acid 
system, Mondi pipe and fittings are designed to provide a 
life expectancy of 20 to 30 plus years.

The next three figures show corrosion data for dif-
ferent types of pipe materials and acid environments. As 
shown in Fig. 1, cast 
iron and ductile iron 
offer acceptable cor-
rosion rates in the 
range of 60 to 98 per-
cent sulfuric acid con-
centrations. 

Experience has 
shown that the iron 
silicon content has a 
major influence on 
corrosion resistance. 
High silicon ductile 
iron alloys, such as 
Mondi for example, 
have shown corrosion 
rates of less than 10 
MPY in 98 percent 
sulfuric acid at a temperature of 240 degrees F. These cor-
rosion rates have been verified by field measurements of 
plant acid piping over many years of operation.

Fig. 2 shows the corrosion rates of the high silicon stain-
less steels in acid concentration ranges typically found in sul-
furic acid plants, 93 to 99 percent. The corrosion resistance 
of these materials is similar to better known alloys, that is, 
corrosion rates increase with decreasing acid concentration.

The corrosion resistance of the high silicon stainless 
steel varies depending on the acid strength, as shown in Fig. 
3. Corrosion rates increase dramatically as the acid concen-
tration decreases and rates below 90 percent can result in 
catastrophic failure. Higher corrosion rates in the 60 to 90 
percent concentration range are likely attributable to insuf-
ficient oxygen available to passivate the alloys.

Consider gaskets, bolting and flange spray shields:
While a Mondi system will use more of these items, all 

piping systems will have flange connections. It is important 
to consider the gasket sizes in comparison with other com-
ponents. Most gaskets are now sized using the new ANSI 
standard, whereas most other components, such as valves, 
pumps, flow meters, etc., are still sized in the old ANSI stan-
dard. The use of a mismatched gasket can create a void which 
could generate a turbulent area and possibly an increased 
corrosion rate depending on the materials used. In the case 
of a high silicon stainless steel piping system, gaskets may 
need to be specially cut to match the actual ID dimensions of 
mating components. These details should be addressed prop-
erly in your specifications and with your piping contractor.

For additional safety, use inexpensive flange spray 
shields where flanges are used.

Specific procedures should be incorporated within 
your plant maintenance programs to ensure that correct 
bolting material and grades are used to properly compress 
the gaskets. Please keep in mind the torque values will 
change if lubrication is used. Generally speaking, bolting 
should not be reused due to the stretching of the threads 
after the first use.

Conclusion
There are many aspects to consider when selecting 

the piping material for your particular application. When 
choosing between high silicon stainless steel and Mondi 
high silicon ductile iron alloy, it is important to consider 
flow velocities as well as acid concentrations and tem-
peratures as compared to corrosion rates and wall thick-
nesses to determine expected life versus cost. There are 
significant differences between the materials and their 
respective piping systems will look very different. There-
fore, the design of the piping system should be reviewed 
by a qualified piping engineer accounting for coefficients 
of expansion, pipe strength and needed supports. In addi-
tion, even the small things like gaskets and bolting will 
help in how well your system works. Taking these factors 
into consideration will help ensure you have an acid pip-
ing system that is right for you.  q
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Fig. 1: Cast iron and ductile iron 
corrosion rates

Fig. 2: Corrosion rates of high silicon stainless steel

Fig. 3: Corrosion rates of SARAMET material
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The Roberts Company provides fully integrated 
engineering, fabrication and field services. The Roberts 
Company engineering group, Professional Project Services 
(PPS), in Raleigh, has extensive capabilities to meet all 
engineering needs. PPS is a full-service project solutions 
group that provides turn-key engineering, procurement, and 
construction (EPC) services, front end engineering and design 
(FEED), and design/build for grass roots projects or plant 
upgrades.

The company’s Fabrication Services Division in 
Winterville can meet any process equipment needs including 
pressure vessels, heat exchangers (fabrication and rebuilds), 
towers and columns. The Roberts Company offers unlimited 
steel and alloy plate fabrication services specializing in 

stainless steel and exotic alloy custom complex ASME code 
pressure vessels and heat exchangers. The Roberts Company 
also manufactures to international standards as required, and 
delivers alloy fabrications by truck, rail or ship anywhere in 
the world.  If an item is too large to ship whole, the Fabrication 
Services Division also field erects shop fabricated modules 
and components wherever the customer is located.

The Fabrication Services Division recently added 
personnel and equipment to produce up to 180 tons of piping 
fabrication per month. The Roberts Company can meet any 
sulfuric acid piping fabrication needs in materials such as 
ZeCor-Z® and ZeCor-310M®.

The Roberts Company Field Services Division, with 
offices throughout the southeastern United States, can meet 
all construction, project, maintenance and turnaround needs. 
The company can provide experienced craftsmen for projects 
involving civil, concrete, structural, equipment installation, 
rigging, electrical, instrumentation, piping and tanks. 

Some recent projects of interest include:
—Professional Project Services and The Roberts 

Company Field Services division are finishing up a large EPC 
project that will allow the client to recover more phosphate 
ore.

—The Roberts Company Fabrication Services Division 
is fabricating MECS ZeCor-Z® acid coolers. These ZeCor-Z®

acid coolers eliminate the need for anodic protection.
—Professional Project Services is completing a design 

for replacement of  two plate-and-frame heat exchangers with 

a ZeCor-Z® Acid Cooler.  The effort includes a cost analysis 
of a ZeCor-Z® acid cooler versus an anodically protected acid 
cooler.

—The Roberts Company Field Services and Fabrication 
Services Divisions worked together to successfully field 
assemble and install two new stainless steel converters and 
ductwork in a sulfuric plant.  The job was completed on time 
and on budget.

—The Fabrication Services Division has started work 
on fabrication of a new stainless steel converter for a sulfuric 
plant in Alabama.  The converter will have two internal 
superheaters installed.

—The Roberts Company Field Services and the 
Fabrication Services Division worked together to successfully 
install a superheater and ductwork during a turnaround.

—The Roberts Company Fabrication Services Division 
completed an emergency rebuild of a spare economizer for a 
customer with an installed economizer that may not last until 
turnaround. 

For more information, contact The Roberts Company at 
(252) 355-9353 or visit www.robertscompany.com. q

The Roberts Company serves 
clients worldwide

The Roberts Company shop fabricated MECS ZeCor-Z Alloy 
Acid Towers which were shipped overseas.

The Roberts Company completed this MECS ZeCor-Z Acid 
Cooler which eliminates the need for anodic protection.
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Acid Piping Technology — The world leader in reliable and 
cost effective products for the sulfuric acid industry since 1991

Acid PiPing Technology 
Acid Piping Technology • 2890 Arnold Tenbrook Road • Arnold, Missouri 63010 USA

Telephone: (636) 296-4668 • Fax: (636) 296-1824 • Email: info@acidpiping.com • Website: www.acidpiping.com

MONDI™ Piping Systems – Special ductile iron alloy for 92-99% 
sulfuric acid at temperatures up to 300 degrees F (149 degrees C). Unique 
alloy and heavy wall construction provide 20-plus years of reliable service. 
APT step ring gaskets provide leak-free seal in hot acid.

• Proven performance in acid plants since 1983 for recirculation and 
transfer systems
• Tough sulfate film formed results in low corrosion rates
• Good tolerance to weaker acid excursions due to process upset or 
shutdown conditions
• Industry standard used in over 800 acid systems worldwide including 
World Class 4500+ ton per day plants
• APT maintains large inventory of pipe and fittings for routine and 
emergency requirements

Valves & Instrumentation – Valves are gate, globe, check, plug, 
ball and butterfly in iron, steel, bronze, stainless steels, alloy or lined with 
PTFE, PFA, and FEP. Valves are supplied in class 125 psi through 2500 
psi. APT has a complete automation facility for valve actuation to supply 
complete automated package.

Instrumentation products include thermocouples, RTD, thermowells, 
orifice plates, pressure and temperature gauges.

APT High Performance Ceramics – High quality products 
which meet ASTM C-279 chemical porcelain. Products have excellent 
chemical resistance, high mechanical strength and low porosity.

• Tower packing saddle sizes in 3”, 2”, 1 1/2”,  1”, 3/4”, 1/2” and #1, #2. #3, 
Super Saddles
• Cross Partition Rings, Grid Blocks and Ceramic Balls
• APT  maintains large inventory of saddles and supports for routine and 
emergency requirements

ASC Acid Plant Valves --- Have been supplied to acid plants for gas 
duct applications since 1993. These valves are used for many applications 
within the plant. There valves can have manual gear operators or actuators.
• Butterfly valves (BV – metal step 1 percent leakage) for flow control 
around towers, equipment and heat exchangers
• Powercam® BV valves (ANSI Class IV – 0.01 percent leakage) for preheater 
isolation
• Flex-Wedge valves for blower isolation
• Refractory BV and Jug valve used on boiler by-pass for flow control

MONDI™ PIPINg SySTeMS

APT HIgH PerfOrMANCe CerAMICS



Argus FMB Asia Fertilizer 
Conference slated for Beijing

LONDON—The 2013 Argus FMB 
Asia Fertilizer Conference and 
Exhibition will take place April 
24-26, 2013 in Beijing, China. 
The conference will be held at the 
Peninsula hotel, which is located 
in the center of Beijing, just a short 
stroll from Tiananmen Square and 
the Forbidden City. 

The Asian fertilizer market 
accounts for about 50 percent of 
world traded nutrients, making 
it the single most pivotal region 
affecting this global industry. 
Chinese export supply and Indian 
import demand are recognized as 
the major swing factors for global 
pricing of fertilizers and fertilizer 
raw materials. Attendees can 
meet decision makers from both 
countries at Argus FMB Asia.

Over 400 registered delegates 
from close to 50 countries attended 
the Asian conference last year. This 
year’s conference is expected to 
be bigger still, allowing delegates 
to establish direct contact with 
the major suppliers and buyers 
throughout Asia, the Indian 
subcontinent and the Far East.

 Simultaneous translation will 
be available for all presentations. 
Conference topics will include:
—The Chinese sulphur market: 
Prospects for consumption, 
production and imports
—Outlook for Asian MOP markets
—The impact of Chinese export 
taxes on the global fertilizer market
—The role of China in international 
grain and oilseed markets
—International nitrogen balances: 
The changing position of China
—India: The outlook for a balanced 
import program
—Fertilizers, agriculture and 
energy: Interactions in southeast 
Asia and Asia-Pacific
—Australia – The next phosphates 
frontier?
—Chinese government policy for 
the fertilizer industry
 Ample time will be available 
for networking throughout the 
conference. Cocktail receptions are 
also scheduled for Wednesday and 
Thursday evenings.
 For more information, please 
call +44 (0) 20 8979 7866 or visit 
www.argusmedia.com. q

When the management of a phosphate plant in 
Florida learned that state regulatory authorities would 
be significantly lowering allowable sulfuric acid mist 
stack emission limits, they immediately formed a 
project team to address this situation and formulate 
an action plan for compliance. Florida air emission 
standards had been established for a maximum of 0.15 
lb. acid mist/ton acid produced as measured by EPA 
Method No. 8, and the company had always operated 
their sulfuric acid plants in compliance with and well 
below this limit. With new standards being established 
to a maximum of 0.05 lb. acid mist/ton acid produced, 
the project team knew that significant equipment 
modifications would be required.  

Research was conducted for plant renovation 
alternatives that would achieve the new targeted 
acid mist levels. Since the new standard would be 
phased in over a number of years, one of their two 
acid plants was selected for demonstration as it 
was next slated for scheduled turnaround.  

The project team was aware of new mist elim-
inator products and innovations being developed 
by MECS, Inc. (MECS) and had seen promising 
results with a partial demonstration installation of 
this technology at one of their other manufacturing 
sites. With this in mind, they contacted MECS for 
a more detailed analysis of the task at hand and 
suggestions for compliance.  

 Since the prescribed stack gas analytical 
procedure included gaseous SO3 and acid vapor 
as well as acid mist, it was realized that mist 
elimination alone might not be the total solution. 
To ensure that each component of “acid mist” 
would be minimized, Brink® XP Mist Eliminators 
with AutoDrain™ were selected as well as a new 
UniFlo® Acid Distributor for the Final Absorption 
Tower (FAT). AutoDrain™ is the latest MECS®

product innovation for Brink® mist eliminators and 
eliminates the requirement for drain/seal legs for 
hanging style mist eliminator elements.  
 The Brink® XP with AutoDrain™ elements 
required a new housing that was engineered by 
MECS and built by local contractors. Installation of 
the new FAT top, Brink® Mist Eliminator elements 
and the UniFlo® Acid Distributor was achieved as 
scheduled in 2011. After several weeks of operation 
and plant stabilization, the effluent stack gases were 
sampled and analyzed. The results were better than 
expected and were reported at slightly less than one 
half the allowable limit at 0.024 lb. acid mist/ton 
acid produced.  
 Copyright © 2013 MECS, Inc. All rights reserved. 
The DuPont Oval Logo, DuPont™, The Miracles of 
Science™ and all products denoted with a ® or ™ are 
trademarks or registered trademarks of E. I. du Pont 
de Nemours and Company or its affiliates. q

Phosphate plant sets new 
environmental standard
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Since their appearance in 
the late 1960s as “C-I-L coolers,” 
anodically protected H2SO4 acid 
coolers have become a common 
sight around acid plants. Acid 
cooling was an area that needed 
improvement and this was a 
very dependable product, so 
much so that many companies 
in the United States, Canada 
and elsewhere started producing 
them. 

This “new” technology 
was called anodic protection of 
stainless steel and developed 
out of the H2SO4 storage tank 
protection which surfaced in the 
previous decades. However, due 
to the higher acid temperatures 
associated with the manufacture 
of H2SO4, certain precautions and 
training were needed to create a 
successful product. Immediately 
from conception technical backup 
was required to check out the 
installation plus train operators 
and E&I personnel. Turnaround 

inspections were required as well 
as troubleshooting during day-
to-day operation, which meant 
maintaining fairly large technical 
service departments to do so. 
However, as time went on these 
departments were downsized and 
the number of knowledgeable 
persons available to assist in 
solving problems with the 
equipment was greatly depleted. 
Larger companies making these 
coolers were obliged to cut 

corners during hard times and 
often stopped providing the level 
of service clients had grown to 
expect.
 In 2002 Mercad entered 
the scene, providing technical 
services and parts for anodically 
protected equipment including 
H2SO4 storage tanks, piping 
systems and acid coolers. 
Early on the company made 
improvements to the reference 
electrode and the main and pin 
cathode design, key parts required 
to allow the anodic protection 
to work successfully inside the 
acid coolers. Several years later 
Mercad designed and sold its first 
acid cooler, having incorporated 
many improvements. Shortly 
afterward, the company 
developed its own anodic 
protection system based on PLC 
or DCS control. Mercad’s steady 
growth in sales and client base is 
a testament to the fact that service 
is needed in this part of the H2SO4 

industry. The company provides 
what customers need to ensure 
the successful operation of plant 
equipment. As equipment gets 
older there is no sign that this 
need will diminish.
 Acid plants these days 
are being pushed to the limit 
to help make H2SO4 more cost 
effectively. In some cases more 
efficient, larger towers are 
being installed to increase the 
production rate. Many of the acid 
circuits have been modified with 

larger acid pumps or impellers 
to flood these newer towers with 
more acid. Coolers, however, are 
still the old design from years 
ago. Many facilities are now 
experiencing cooler problems 
and the need for fairly frequent 
rebuilds of the tube bundles. 
Services are needed to keep 
cooling equipment performing 
well. Mercad can provide 
consultation during turnarounds 
and help train plant personnel 
in what needs to be done. The 
company can also provide fully 
skilled two- or three-man crews 
to complete a cooler inspection 
unaided, for facilities short on 
available staff. Training classes 
can also be set up to get operators, 
E&I and maintenance personnel 
up to speed.
 For information on Mercad 
Equipment products and services 
for anodically protected acid 
coolers, piping and storage tanks, 
please visit www.mercad.com. q

Why you have to service 
what you sell

•  Design and Fabrication of Sulphuric Acid Coolers, Gas to Gas Heat Exchangers, Super Cathodes and Reference Electrodes
•  Specializing in Anodic protection for acid coolers, piping and storage tanks
•  Anodically protected shell and tube sulphuric acid coolers with innovative technology
•  Open concept PLC-controlled Anodic protection systems with non-proprietary components used 

for acid coolers, storage tanks, and stainless steel piping
•  Supplying of spare parts, refurbished equipment and an inventory of rescue units of Anodic 

protection equipment
•  Inspection of acid coolers, storage tanks and piping, combined with our 

Eddy Current Testing for Complete Turnkey Turnaround Crew Services
•  Inspection and servicing of Anodic protection equipment
•  Consultation, classroom training and troubleshooting
•  Over 50 years of combined experience in the H2SO4 industry 

Phone:  
Fax:

416.444.4880
416.261.2106

Email:  admin@mercad.com
Web:  www.mercad.com

Our Products and Services Include:

Mercad Equipment Inc. is your universal source for 
new equipment, spare parts, tube plugging kits, inspections  

and emergency support of anodically protected  
sulphuric acid equipment.

By: Barry Krentz, Mercad Equipment Inc.

Anodica™ Corrosion Control 
Power Supply installed.

Mercad coolers installed in the field.

Mercad 
technician 

performing 
routine cooler 
maintenance.
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 It’s a machine with no visible mov-
ing parts. It’s designed for a specific task: 
to analyze a beam of white light for the 
signatures that gases such as SO2 and SO3 
leave in the spectrum.  And it can sim-
plify SO2 and SO3 monitoring at sulfuric 
acid plants.
 Traditional monitoring techniques in-
volve gas extraction. A sample probe is in-
serted into the gas stream and a portion of 
the gas is extracted, filtered, conditioned to 
remove moisture and then transported to a 
series of analyzers, each measuring a single 
gas. Extraction is difficult when the gases 
are corrosive, temperatures are high, trans-
port distances are long and the particulate 
loading is substantial. So, why extract at 
all? Measure the gases right where they are, 
in real time. In this way only the beam of 
light touches the gas stream, significantly 
reducing system maintenance costs.
 This cross-stack, differential optical 
absorption spectroscopy (DOAS) prin-
ciple has been used extensively globally 
for decades (see Fig. 1). Waste incinera-
tors, cement plants, aluminum smelters, 
fertilizer plants and many others, have all 
found DOAS to be superior in continuous 
accuracy and preferred for lower mainte-
nance costs over extractive systems. The 

high-resolution capabilities of the DOAS 
system allow it to measure, in many in-
stances, both low and high concentrations 
of many gases in the same stream without 
interference. 
 Both SO2 and SO3 are components 
that provide strong signals in the UV as 
well as the IR spectral bands of light. 
Measurement of SO2 using UV has long 
been established. There are multiple cases 
where a UV analyzer has been in continu-
ous service for more than 20 years. 
 Another advantage of transporting 
light, as opposed to transporting gas, is 
the ease of multiplexing several sample 
locations to a single analyzer. Several lo-
cations may be monitored simultaneously, 
and SO2 gas properties lend themselves 
nicely to this possibility.  

 While both SO2 and SO3 are strong 
UV absorbers, the relative difference in 
concentrations typical to a H2SO4 plant 
require SO3 to be measured using IR. A 
single emitter/receiver set can send signals 
to the separate UV and IR devices.

Example system:
SO3 Range 0-1% Vol
SO2 Concentration 30% Vol
Temperature 660°F (350°C)
Particulate 0.1gr/scf (240mg/Nm3)
Duct Diameter 5 ft 7 inches (1.7meters)

 A system for measuring SO3 is cur-
rently installed at a plant with the follow-
ing process gas specifications:
   The light source (emitter) is shown 
in Fig. 2, with the case open, showing 
the bright white Xenon lamp inside. The 
receiver is mounted on the opposite side 
of the duct shown in Fig. 3. Note that the 
ports here have been insulated to prevent 
condensation that, in the presence of high 
particulate, could lead to port plugging. 
In this specific case, small walk-in shel-
ters have been constructed on each side, 
to protect the equipment from ambient re-

leases of acid gases over time. 
 The system monitors SO3 continuous-
ly in one minute averages. The data signal 
is connected to the plant system, and can 
be made available throughout the plant. 

A sample data graph is shown in Fig. 

Acid Plant Specialist

Over 100 years of Safe Dependable Competitive Service

Fabrication/Construction

Converters

Heat exchangers

Towers

Sulphur Burners

Pump Tanks

Repairs and Outages

Retubing Exchangers

Stacks and Ducting

Chattanooga Boiler and Tank Co.
1011 E. Main St.
Chattanooga, TN 37421

Ph:  423.266.7118
Fax: 423.755.6708 www.cbtank.com

Email:  sales@cbtank.com

The SO2 & SO3 continuous monitoring machine

Fig 1: The basic layout of the optical DOAS 
system.

Fig 3: The optical DOAS system receiver.

Fig 2: The optical DOAS system emitter installed 
(with the cover off)
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4.  The data sequence con-
tains five days of data, and 
is representative of normal 
operation at this specific 
installation. This plant has 
a threshold SO3 level fixed 
at 0.15 percent volume. The 
SO3 should not stay above 
this level. If it does, the 
plant’s operators have to 
adjust the furnace accord-
ingly.
 In applications such 
as this, close attention to 
programming and calibra-
tion will help assure suc-
cessful installations. Opsis 
is an ISO17025 accredited 
calibration laboratory. 

 If knowing accurate 
levels of SO2 and SO3 at 
various locations through-
out the process can help  
optimize production, while 
not continuously adding to 
the cost of operations, then 
the investment in a system 
like this can be justified.  
 For more information, 
please contact John Con-
nell of CleanAir at (847) 
654-4680 or jconnell@
cleanair.com. For inter-
national inquiries, please 
contact Carl Kamme of 
Opsis AB at +46 (0)46-72 
25 00 or carl.kamme@op-
sis.se. q

SURFACE PROTECTION SYSTEMS

Secondary Containment
Sump/Pump Boxes

Trenches
Storage Tanks

Surface Protection

KNIGHT-GARD™ Surface Protection Systems work in any area of the sulfuric 
and phosphoric acid industries. From coatings, membranes, laminates, 

paving, trench and wall linings, we offer a complete package of products to 
solve your surface protection problems.

Our surface protection systems come in a variety of materials for superior 
performance in a wide range of chemical, thermal and mechanical conditions. 

TURN KEY SOLUTION - COMPLETE CUSTOM SOURCE - SURFACE PROTECTION

ENGINEERING TOMORROW’S CORROSION SOLUTIONS TODAY ™

Koch Knight, LLC - PO Box 30070 - 5385 Orchard View Drive SE - East Canton, Ohio 44730 - Phone: +1(330) 488-1651 - Email: info@kochknight.com 

Fig 4: Five day SO3 data sequence.

TORONTO—As acid temperature rises, the corro-
sion rate of a 93-98 percent sulfuric acid tank in-
creases rapidly, contaminating the acid and decreas-
ing service life.  Anodic protection is an economical 
solution that reduces iron pick-up and extends tank 
life by minimizing the cor-
rosion rate. 

For a typical acid tank, 
an anodic protection system 
consists of cathode and refer-
ence electrode hardware in-
stalled through the tank roof 
(so it does not require tank 
entry) and an automatic po-
tential controlled rectifier in-
stalled adjacent to the vessel.  
The installation is straight-
forward and can be done by 
a local contractor. Unlike ex-
pensive applied coatings the 
system can be installed on 
acid tanks which are in operation, reducing the need 
for costly shutdowns.

Initially, direct current (DC) is applied to the ves-
sel, moving the corrosion potential of the vessel from 
the high corrosion region to the passive region where 

a tenacious film of oxide forms on the metal surface.  
After this initial passivation, nominally 5 percent of 
rated current is required to maintain the passive film.

Corrosion Service Company Limited (CSCL) has 
over 60 years of experience applying Anotection® An-

odic Protection systems for 
acid tanks and piping glob-
ally. Anotection® increases 
the life span of infrastructure 
and the quality of the acid 
with respect to iron content, 
an important criterion for 
acid purchasers. This makes 
Anotection® particularly 
beneficial in the manufac-
ture, storage and transport of 
acids. Anotection® systems 
feature complete automatic 
system operation.  Remote 
monitoring service is avail-
able at a low cost to ensure 

the system operation is optimal, with minimal mainte-
nance requirements.  

For more information, contact Corrosion Service 
Co. Ltd. at (416) 630-2600 or e-mail acid@corrosion-
service.com q

Maintain acid purity and control corrosion 
with anodic protection
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There has been an evolution of the 
training process for sulphuric acid plants. 
It has not been a revolution but a gradual 
assimilation of various technologies to 
better address the training of operators 
and maintenance people prior to, or 
in parallel with, the construction and 
commissioning of the plant. To a 
large extent, this is evidence of the 
trickle down of technology based on 
ongoing development of inexpensive 
computational speed and memory.

Previously, training was a collection 
of operating manuals, vendor information 
and mathematical exercises done in a 
semi-classroom environment. The 
gradual change has been the incorporation 
of interactive modelling and simulation 
programs that are cost effective for use 
in small group environments and project 
scopes.

Process dynamic 
simulation

Fenco is the sulphuric acid centre 
of excellence of SNC-Lavalin’s Mining 
& Metallurgy business unit. It offers 

operational simulations of its acid plants 
and provides a broad range of training 
and software development, including 
dynamic process simulations, training 
packages, production planning and 
optimization tools.
 The dynamic process simulation 
has been incorporated in more recent 
acid plant projects as an engineering 
deliverable. This package allows for 
simulation of the virtual DCS (distributive 
control system) screens for the operation 
of the production plant. 
 This service allows for the hands-on 
simulation of actual operating conditions 
and the safe simulation of upset or 
hazardous operational conditions without 
the risk of actual equipment damage 
or real process losses. The trainee is 
allowed the luxury of time, review and 
rerunning of the scenarios in a safe 
learning environment, without any real 
costs for making mistakes.
 The simulation programming is a 
high-value tool that remains with the 
project client and can be subsequently 
modified or refined to suit the actual 
process environment and equipment. It 

represents the very best simulation of 
hands-on training for plant operators in a 
control-room environment.  

Solid 3D model imaging
 The next addition to the training was 
the incorporation of solid edge interactive 
drawings. These true representations of 
actual mechanical equipment/assemblies 
can be generated and manipulated in 
real time in a classroom environment. 
Once these images have been created 
for their engineering needs, they remain 
as powerful visual and training aids for 
detailed review of the actual units prior 
to their installation or construction. 
 Construction details, cross-sections 
and detail colour layer enhancement 
options permit in classroom visual 
aids that can overcome language and 
knowledge level issues. This picture is 
worth a thousand words.
 In combination with typical 
manuals and plots, it is possible to 
simply and effectively convey access 
and maintenance topics to a group with 
sufficient detail and insight to permit 
meaningful development of task analysis, 
work scope, access routes and other 
details without the actual physical asset 
existing in the field.

Full plant modelling
 The next jump in training has 
been the transition from an AutoCAD 
document generation system to a 
SmartPlant environment. SmartPlant is 
the basis for modelling of the entire plant 
and generation of databases on an as 
requested basis. These databases include 
bill of materials, line lists, valve lists, etc.

 SmartPlant creates a single master 
database which can be interrogated 
to produce ongoing reports, as well 
as 3D representations and drawings. 
Once created, the database and its sub-
functions will allow for massive single 
entry changes to the entire project. The 
ability to create multiple layered three-
dimensional computer models in real 
time from a lap top allows this tool to 
be used for training. The access to the 
proposed finished plant can be given to 
the operators, engineers and maintenance 
during the evolution and final tuning of 
the plant.
 A completed plant is no longer 
required for the site walk-through 
training and illustration. This can now be 
accomplished using a portable computer 
with no ties to an internet connection 
or other tethering to a larger computer 
system. This is one of the many benefits 
to the conversion from a two-dimensional 
project database to a three-dimensional 
data based system. A relatively modest 
lap top and projection unit can allow an 
audience to travel through the proposed 
completed plant in real time. The access 
to layers and colouring allows for an 
overall view and perspective that would 
not be available in the actual completed 
plant.
 Multiple layers permit the trainer 
to select the equipment of interest, the 
environment that it is to be viewed in, 
as well as the utilities of interest. For 
example, the benefits of viewing all of 
the high-pressure steam equipment, its 
interconnecting piping and condensate 
traps, without structural steel, building 
walls, foundations, etc. The options for 
producing views are remarkable. Case-
by-case generation allows for both a 
significant visual aid impact and creates 
an overall training aid which can be used 
regardless of the language or technical 
level of the audience.

Summary
 The continued exponential growth 
in computational power, inexpensive 
memory and enhanced software packages 
have resulted in a significant change to 
the engineering approach to plant design 
and, as a by-product, the training tools 
for these finished projects have also 
benefitted. These tools, process dynamic 
simulation, solid edge modelling and 
SmartPlant-based design mean a better 
engineered project, and can generate 
a legacy of computer-based tools 
needed to hand off more effective and 
valuable training, both during initial 
commissioning and afterwards. q

Training and the Virtual Acid Plant
By Daniel Freeman, senior process engineer, Fenco, Mining and Metallurgy, SNC-Lavalin Inc.

Cross section of radial flow heat exchanger 
– bustle and baffles without tubes.

CAUTION ACID

CAUTION ACID
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Demanding customers  
love house specials

BASF’s specialty oxidation catalysts ensure high-yield sulphuric acid production. 
They are used by the world’s most demanding customers, including BASF. 
Improved conversions result from excellent low temperature activity. Reduced 
emissions meet and exceed environmental regulations. Select the house special 
for your sulphuric acid production. At BASF - we create chemistry.

n Purest products                                                                                                                          
n Greatest final-end conversions  
n Highest activity 

www.catalysts.basf.com/chemicals



Service & 
InstallationInstallationInstallation
Full Service Shop Capabilities

	 •	 Engineering	Analysis

	 •	 Material	Upgrades

	 •	 Complete	System	Audits

	 •	 At-speed	Balancing

	 •	 Over-speed	Testing

RepairRepairRepair
Repair and Replacement:

	 •	 Compressors

	 •	 Blower	Impellers

	 •	 Rotor	Assemblies

	 •	 Steam	Turbines

	 •	 Gear	Boxes

SupportSupport
	 •	 Engineering

	 •	 Manufacturing

	 •	 Onsite	Replacement	Parts

SoCal Facility
7411 Telegraph Road
Montebello, CA 90640
Ph:  323-726-5200 
Fax: 323-726-5206

Norcal Facility
1101 Nimitz Ave Bldg 126
Vallejo, CA 94592
Ph: 707-656-0038
Fax: 707-656-0047

Visit us online at

Repair and Replacement:

	 •	 Compressors

Impellers

Assemblies

Turbines

Visit us online at

Leader In Restoration and Rebuilding 
of

Leader in Restoration and Rebuilding of Rotating Equipment

Service & Service & 

Using the proper spray nozzles is 
critical in sulfur burning. The nozzles 
must produce drop size characteristics 
that ensure rapid vaporization and 
complete combustion within the furnace 
to minimize build-up on the furnace walls 
and carryover to downstream equipment. 
There are many factors that can affect drop 
size and it is important to understand how 
process conditions may affect performance 
of sulfur guns and nozzles.

Spraying Systems Co. offers a 
technical bulletin on understanding drop 
size. This 36-page booklet explains how 
drops are formed using atomization, how 
drop size is measured and the various 

aspects of drop size and sprays, such as 
drop size distribution. It also covers the 
factors that affect drop size including spray 
pattern, flow rate, pressure, spray angle, 
fluid viscosity and more. 
 As sulfur producers explore new 
equipment to increase production and 
improve operational efficiency, this 
technical guide can be an invaluable 
resource. For example, producers will gain 
a clear understanding of the performance 
problems caused by increasing flow or 
pressure beyond a nozzle’s rated capacity. 
Understanding Drop Size, available at no 
charge from Spraying Systems Co. at www.
spray.com/dropsizebooklet, also provides 
an overview of different nozzle types and 
tips on how to optimize performance. 
 Spraying Systems Co. is the pioneer in 

spray technology for sulfuric acid spraying. 
The company developed the hydraulic BA 
WhirlJet® hollow cone nozzle, the industry 
standard for molten sulfur spraying. 
Other widely used nozzles from Spraying 
Systems Co. include air atomizing nozzles 
with SU89 set-ups and FloMax® nozzles. 
FloMax nozzles can operate at higher 
flow rates than other air atomizing nozzles 
used in sulfur burning and feature a high 
turndown ratio that ensures drop size 
consistency over a wide range of flow rates. 
Spraying Systems Co. also offers sulfur 
guns in a wide range of designs, lengths 
and materials as well as Computational 
Fluid Dynamics (CFD) modeling services 
to validate and optimize sulfur combustion 
in the furnace prior to specification.
 For more information, call (800) 
95-SPRAY, (630) 665-5000 or visit www.
spray.com. q

Understanding drop size: key to increasing throughput 
and optimizing performance in sulfur burning

Drop size is critical to optimizing 
performance in sulfur burning.  Hydraulic 
BA WhirlJet nozzles (left in photo) produce 
small drops and feature open flow passages 
to minimize clogging. FloMax® air atomizing 
nozzles (right in photo) produce smaller 
drops and feature higher flow rates and high 
turndown ratios for consistent performance 
over a wide operating range.

Sulfur gun with BA WhirlJet® nozzle 
is widely used for sulfur spraying.

Understanding Drop Size is a free, helpful 

technical guide from Spraying Systems 

Co. that explains how drops are formed 

and measured and addresses the effects 

process conditions have on drop size. 

PAGE 32 Sulfuric Acid Today • Spring/Summer 2013

F
e

a
t
u

r
e



sulfuric acid group products & services

www.noram-intl.com   | www.noram-eng.com   | 604.681.2030   | acid@noram-eng.com

With the opening of NORAM International in Sweden, the NORAM group 
now has extensive expertise for the design and supply of alloy acid coolers. 

alloyacidcoolers

Contact NORAM for your next equipment replacement project. 
NORAM offers acid coolers, acid towers, acid distributors, low pressure drop packing, pump tanks, acid piping, 

gas exchangers, converters, sulfur furnaces and engineering studies.

� NORAM SX™ acid coolers provide a simple, reliable, and low maintenance

solution for acid cooler replacement projects. � Operation is simplified without

the need for electronics to monitor or control cooler operation. � Maintenance

costs are reduced. � The NORAM acid coolers are custom designed for optimal

thermal performance and designed to match the existing acid and cooling

water nozzles which reduces installation costs. � Alloy coolers do not require

annual servicing or spare parts.

noramINT_ad2013_artwork04_NORAM  13-02-18  11:14 AM  Page 1



Does your acid tower have a small 
leak? I have news for you. That seemingly 
inconsequential leak will turn into a larger 
leak or worse: multiple leaks. As time 
passes, and the number of patches multiply, 
the question is not if a failure event will 
occur but when, and how catastrophic. 
As always, maintenance procedures and 
expertise are required and often times 
repairs can extend the life of the tower. 
Although its life may be extended, an acid 
tower replacement will eventually come. 
That capital investment planned for “next 
year”— which never seems to materialize—
could quickly become a critical unplanned 
capital expense. Of course, you knew (or at 
least suspected) this, but do you know all 
the design factors to consider in a tower 
replacement project?

An acid tower replacement gives 
you the unique opportunity to update the 
technology, resize the tower or replace in-
kind. One factor to consider is the question 
of installing another brick lined tower 
versus a new tower of an alloy material. 

Alloy has many valuable benefits, the least 
of which is a manageable installation period. 
Other factors to consider are corrosion, on-
going maintenance, potential for damage 
during installation and safety 
due to their susceptibility of 
producing hydrogen gas in 
certain situations. On the other 
hand, brick lined towers have 
a long history of installations 
with over 20 years of service 
life. However, this assured 
longevity comes at the expense 
of production loss as the plant 
sits idle while the existing 
tower is rebuilt from the inside 
brick-by-brick, which can range 
anywhere from 45–60 days.
 For the best of both worlds, give it a 
heavy lift. In this approach, a new brick 
lined tower is constructed next to the 
old tower while the plant is in operation. 
The old tower is then lifted out and the 
new tower is moved onto the existing 
foundation. For example, a 1-million pound 

spent-acid furnace was replaced in this way 
at the DuPont plant in Burnside, La., using 
a 1,200 ton crane. The flawless execution 
of this plan enabled the project to consume 

a mere 17 days of the plant 
turnaround schedule, saving 
weeks of plant downtime and 
millions of dollars of production 
loss. When lifting a fully brick 
lined tower, the design of the 
vessel is important. The shell 
must be reinforced and the 
rigging and lifting device must 
also be considered in order to 
minimize distortion of the shell 
and the brick liner.
 Naturally, there are 
countless other bells and 

whistles that could be added into the 
project scope including acid distribution 
(type, number of distribution points, 
material), mist eliminators, enhanced 
energy recovery, dish bottom versus flat 
bottom designs, etc. In addition, you must 
decide whether to do it turnkey with a 

general contractor, keep it with in-house 
staff (which requires the specification and 
purchase of all components) or somewhere 
in between with a combination of plant 
personnel and outside experts. The optimum 
solution for you will depend on your plant’s 
specific situation and requires a thorough 
study to include aspects of process, brick 
line installers, and both mechanical and 
environmental engineering. Prudent due 
diligence is in order, since you—and your 
successors—will live with the decisions 
made today for decades to come.
  Rick Davis is the president of Davis 
& Associates Consulting. Look for him as 
he conducts a more in-depth Acid Tower 
workshop at the upcoming 37th Annual 
International Phosphate Fertilizer & 
Sulfuric Acid Technology Conference in 
Clearwater, Fla. on June 7th, 2013. If 
you are not able to attend the conference,  
email rick@consultdac.com or call (863) 
665-6500 to request copies of the workshop 
materials. q

More than one way to skin an 
acid tower replacement
By: Rick Davis, Davis & Associates Consulting, Inc.
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Total Sulphuric Acid Plant Solutions

Unlock Potential, Create Value
Sulphuric acid facilities utilising metallurgical processing off-gas, sulphur burning or pyrite
roasting, with associated gas cleaning, as the source of sulphur dioxide.  Ensuring compliance
with international environmental regulations, Tenova Bateman Technologies offers extensive in-
house processing technology and access to the full range of proprietary technology and
equipment available globally.

Tenova Bateman Technologies offers differentiated, project-specific process technology
solutions, supported by expertise in complementary processes from acid plants, ion exchange
circuits and water treatment plants through to beneficiation processes.  Modular Plants offer
competitive mineral processing packages while reducing risk in difficult project locations.

58 Emerald Parkway Road, Greenstone Hill, Johannesburg, South Africa
Phone +27 11 899 9111    enquiries.TMM@za.tenovagroup.com
www.tenovagroup.com

TENOVA is a worldwide supplier of advanced technologies, products and engineering services for the iron & steel and mining industries

Project9_Layout 1  2013/03/11  3:26 PM  Page 1



When faced with tough 
problems, facility managers 
often look to outside experts for 
solutions. W. L. Gore & Associates, 
a technology-driven enterprise 
focused on discovery and product 
innovation, prides itself on 
providing solutions that not only 
meet, but exceed expectations. 
This was the case at two facilities 
recently, when Gore’s sealing 
specialists found opportunities for 
cost saving and problem solving. 

Gasket tape solves 
problem in heat 
exchangers

The first case involved 
sulfuric acid concentrator units at a 
facility in Texas. The facility used 
a train of tantalum heat exchangers, 
fitted with graphite one-piece 
gaskets. Complete disassembly 
of the units was required in order 
to replace these one-piece gaskets 
fitted around the exchanger tubes. 
Overall, this process required 
about 72 man hours to complete 

each exchanger; the maintenance 
team consisted of three people 
working over three shifts..
 Looking for a more efficient 
solution, the customer turned to 
Gore and installed GORE® Series 
300 Gasket Tape. Formed in 
place, GORE® Series 300 Gasket 
Tape simply goes around the 
tubes for installation, without the 
need to remove the bundle, saving 
the plant a significant amount of 
time, money and trouble.
 Made of 100 percent expanded 
PTFE, GORE® Series 300 Gasket 
Tape is chemically inert and stands 
up to the challenge of critical 
sulfuric acid applications. Strong 
and resistant to creep and cold 
flow, the tape also withstands 
the challenges of thermal cycling 
in heat exchanger applications, 
leading to a long term reliable seal 
and improved safety.
 The use of GORE® Series 
300 Gasket Tape has also resulted 
in reduced cost and dramatic 
improvements in productivity at the 
plant. The man hours required for 
installation have decreased from 

72 to 12 for each exchanger. This 
means that for each installation, 
the production unit saves $6,000 in 
man hours alone. Across a bank of 
exchangers, those savings add up 
quickly, and also free up hundreds 
of man-hours that can be invested 
towards other plant maintenance 
and operations needs. By also 
eliminating the need for a crane 
to fully remove the tube bundle, 
additional savings of $2,400 over 
three days per unit was realized.
 Finally, the ability to 
immediately make up gaskets for any 
shape and size flange eliminated the 
need to wait for custom-cut gaskets 
and allowed the plant to come back 
on line quickly, while reducing 
costly expedited procurement, high 
inventory carrying costs, shipping 
and handling.

Universal Pipe Gaskets 
withstand temperature 
variations, stay tight
 GORE® Universal Pipe 
Gaskets recently solved a 

challenging seal issue for one 
of  the company’s customers.  
The client, a chemical industry 
production facility, was looking for 
a solution to the problems with the 
existing PTFE envelope manway 
gaskets on a glass-lined steel 
reactor. The manway protection 
rings in use meant the application 
required two gaskets, one on each 
side of the ring. Irregularities in the 

surface of the glass required the 
use of shims to attain a reasonable 
seal. The installation of theses 
shims was both troublesome and 
time consuming. The operating 
temperature of the process cycles 
from ambient to 120 degrees C.  
After several cycles, the seal at 
the manway failed.  The envelope 
gaskets were either pulled 
inward from vacuum or leaked 

W.L. Gore provides unique solutions to industrial fluid sealing problems

GORE® Series 300 Gasket Tape installed  on a heat exchanger with 
tube bundles.
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significantly at operating temperature and pressure.
One-quarter-inch thick GORE® Universal Pipe 

Gaskets were installed on either side of the protection 
ring. The ability of GORE® Universal Pipe Gaskets 
to conform to the irregular glass surface eliminated 
the need for shims altogether. The inherent material 
strength properties of these gaskets also eliminated 
creep and cold flow that lead to loss of bolt load and 
subsequent failure of the envelope gaskets. After 
the first thermal cycle, the operators checked and 
retorqued the J-clamp bolts as a safety measure. No 
additional maintenance is required and the manway 
seal now remains tight and secure for the 18 months 
between plant shutdowns. 
  W.L. Gore & Associates is a technology-
driven company focused on discovery and product 
innovation. Well known for waterproof, breathable 
GORE-TEX® fabric, the company’s portfolio 
includes everything from high-performance fabrics 
and implantable medical devices to industrial 
manufacturing components and aerospace 
electronics. Founded in 1958 and headquartered in 
Newark, Del., Gore posts annual sales of more than 
$3.2 billion and employs approximately 10,000 
associates with manufacturing facilities in the United 
States, Germany, the United Kingdom, Japan and 
China, and sales offices around the world. Gore is 
one of a select few companies to appear on all of the 
U.S. “100 Best Companies to Work For” lists since 
the rankings debuted in 1984. The company also 
appears regularly on similar lists around the world.
 For more information, please visit www.
gore.com. q

GORE® Universal Pipe Gasket (Style 800) installed 
on a DN 600 glass-lined steel manhole.

Career Opportunity: 
Process Engineer–Pocatello, Idaho

Position Overview: 
Contribute to phosphate fertilizer production facility (phosphoric acid, 
sulfuric acid and granulation plants) process design, construction, and 
implementation and process improvement. Manage/work on plant projects 
to develop new or existing equipment, instrumentation and utilization of 
material. Support facility engineering efforts by providing technical expertise 
to plant operating and maintenance departments.  

Qualifications: 
•	 B.S.	Chemical	Engineering
•	 5–10	years	experience	in	a	chemical	or	phosphate	fertilizer	plant
•	 Effective	communication	skills
•	 Strong	desire	to	learn	with	a	high	level	of	initiative
•	 Professional	Engineer	(P.E.)	preferred

Simplot offers a competitive compensation package, sustainable employment, 
and opportunities for career advancement. 

Pocatello, Idaho:
Pocatello is located in southeast Idaho at the foot of the Rocky Mountains. 
Limitless opportunities for outdoor recreation are at your doorstep with 
convenient access to public land, rivers, reservoirs, lakes, golf courses, 
campgrounds, parks and playgrounds. Pocatello consists of approximately 
54,000 residents and is in close proximity to larger cities such as Salt Lake 
City, Utah and Boise, Idaho and recreational venues such as Yellowstone 
National Park, Jackson, Wyo. and Sun Valley, Idaho.  

To apply: visit www.simplot.com/careers 
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Plant designers and operators of sulfuric acid plants 
around the globe are facing various challenges due to re-
cent industry trends: 
—Rising energy costs
—Rising competition
—Rising demand for sulfuric acid 

Licensors, plant designers and key component suppli-
ers work on solutions to combine energy-effective operation 
with high production output and increased competitiveness 
of sulfuric acid plants.

With rising acid plant nameplate ratings, the specific 
main equipment costs and engineering costs are decreasing 
so that the ratio of overall specific plant investment costs 
(CAPEX–capital expenditures) to production (MTPD of 
H2SO4) is improving with the size of the acid plant.

Together with the overall growing demand for sulfuric 
acid, this correlation has triggered a development from me-
dium sized to ultra large scale sulfuric acid plants, which 
offer specific investment cost savings (CAPEX vs. MTPD 
of H2SO4) as well as lower operational cost (OPEX). This 
trend to larger plants does not only apply to grass-roots 
projects, but also sets the direction on revamp applications.

All the key components in the acid plant have to adapt 
to these developments and support plant designers and cus-
tomers with suitable solutions. 

Due to their high reliability and availability, main 
blowers are used–independent from the type of acid 
plant–in an un-spared single blower arrangement, which 
combines simple installation with easy operation and 
offers lowest investment costs. In the single blower ar-
rangement, the plant production is directly linked with the 
blower frame-size capability. 

Fig. 1 gives a good impression of the current scale of 
blower dimensions in relation to the plant production fig-
ures and typical normal flow rates.

In the meantime, acid plants have reached a level of 
magnitude that already exceeds the available single equip-
ment size on main blowers and also some other key compo-
nents (e.g. boilers, diluters, heat-exchangers, pumps, etc.). 
Fig. 2 illustrates this limitation. 

Aspects of parallel blower operations
To overcome this design dilemma, the most common 

approach is to use a single train arrangement wherever 

technically feasible and to use a dual arrangement of two 
50 percent components in parallel for all the cases where 
components exceed the available single equipment size.

Fig. 3 illustrates this concept with respect to the main 
blowers. While the largest single blowers are currently 
limited, supporting flow rates equivalent to approximately 
4,000 MTPD, with parallel operation of two 50 percent 
blowers of the smaller frame-size, more than 5,000 MTPD 
are possible. A parallel operation of the largest size blowers 
could technically draw the borderline even beyond 6,000 
MTPD, but only at an unrealistically high investment cost.

Is this dual arrangement really the optimum solution 
for these ultra large plants while for all the other plant sizes 
the single blower arrangement is preferred? Let’s take a 
closer look into some aspects of this arrangement

The increased flow capacity via blowers in parallel op-
eration requires a much more complicated piping arrange-
ment including shut-off valves, additional monitoring and 
auxiliary piping in order to ensure a safe operation under 
all conditions, including start-up and shut down procedures.

Due to the huge scale of the equipment, it is vital in 
acid plants to arrange the components as close as possible 
to minimize the interconnecting piping length. Conse-
quently, the available space is always limited. Although the 
dual arrangement is based on two parallel machines of a 
smaller frame-size, the overall space requirement is about 
40 percent higher compared to a single machine solution 
(see Fig. 4). In addition, the amount of additional pipe work 

needs to be properly engineered to avoid accessibility and 
maintenance problems. 

The next figures illustrate some special aspects of the 
parallel operation of two identical 50 percent main blowers. 
If both blowers operate in parallel, they act as one “mega 
blower” for the plant. Fig. 5 illustrates blowers operating in 
parallel. 

Fig. 6 highlights the internal operation of each indi-
vidual blower. While the plant is operating, for example, at 
between 60-100 percent plant loads, each individual blower 
is operated within its own 60-100 percent blower capacity 
at the same pressure rise. This means each blower operates 
at half of the total plant flow—presented as the dotted green 
individual resistance line. 

Things do change drastically if only one blower is 
in operation, as illustrated in Fig. 7. Under this condition, 
all the flow into the plant has to be transported by the 
one blower in operation. Even if the blower operates at 
120 percent blower capacity, this is equivalent to only 60 
percent of the plant flow rate. As the plant and the related 
equipment (piping, vessels, converter, etc.) are designed 
for the full flow capacity, the related pressure drop at 60 
percent plant flow rate is very low, so the blower operates 
at the intersection of the yellow dotted plant resistance 
line and the blower curve. The operating point lies in an 
area far away from the optimum efficiency range. There-
fore, the low pressure rise is compensated with the lower 
efficiency. Due to this low efficiency operation, the mo-

Main blower solutions for challenges in 
sulfuric acid plants

Fig. 1

Fig. 2 Fig. 4

Fig. 5

Fig. 3
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tor power typically is limiting the available flow rate to 
slightly more than 60 percent plant flow rate. Fig. 7 shows 
that as a benefit of a dual arrangement, some redundancy 
of up to 60 percent plant load is possible, however each 
customer has to make his own evaluation of the benefit 
in light of the generally high reliability of main blower 
systems in all single train plants.

Fig. 8 reflects the investment cost impact of a dual 
blower arrangement. While for the dual blower arrange-
ment the investment costs of each smaller blower is dupli-
cated (and additional equipment like valves and auxiliary 
piping are needed) the larger single unit offers a substantial 
cost saving. In times of tight budgets, cost saving is clearly a 
major benefit of a single blower arrangement and, together 
with the easier operation, are the main reasons for the gen-
eral preference for this concept in sulfuric acid plants.

Fig. 9 summarizes the previously mentioned advantag-
es and disadvantages of each blower arrangement concept.

Because the previously listed advantages clearly favor 
the single blower arrangement, this arrangement has be-
come, in general, the industry’s first choice and preference 
for sulfuric acid plants (see Fig. 10).

Single blower solutions for plants 
exceeding 4,000 MTPD

However, for the high end plants exceeding 4,000 
MTPD, the single blower solution was not available in the 
blower market.

This has since changed. Based on the tendency to-
ward larger acid plants, Siemens has developed the missing 
blower frame-size based on the field proven STC-SO (SFO 
18) series and maintained the superior efficiency level in 
combination with rugged design. 

Siemens proudly announces the official launch of the 

next generation of main blowers for ultra large sulfuric acid 
plants: The STC-SO (SFO 22). This frame-size closes the 
gap in single blower arrangements for acid plants with a 
production of 4,000-6,000 MTPD (see Fig. 11).

As the plants have become larger over the years, the 
related blower design data (flow rate and power) have also 
continuously grown to surpassing levels (e.g. drive power 
exceeding 9 MW). 

But even compared to that growth, the key design fig-
ures of the new frame-size are very impressive:

Please refer to Fig. 12 for further details on the magni-
tude of this main blower.

From a blower manufacturer’s point of view, Siemens 
regards the problem of non-availability of suitable single 
main blowers for these ultra-large sulfuric acid plants to be 
solved.

Suitable drives—either conventional electric motors 
at fixed speed, or VFD systems and multi-stage steam tur-
bines—are available in the required power range and do 
already operate blowers with drive powers in the 9 MW 
range.

Energy saving potential with 
high-efficiency equipment

Besides the previously discussed trends of limited pro-
duction and plant size, sulfuric acid plants are also facing 
continuously rising energy costs. 

The main blower is by far the largest consumer of elec-
tric energy in sulfuric acid plants—typically about 70 per-
cent of the energy costs are related to the operation of the 
main blower. So the plant operational costs are to a very 
great extent directly linked to the main blower and its ef-
ficiency (see Fig. 13).

In order to support the acid plant operators in their 
struggle for lower power consumption, the blower manu-
facturers have focused on continuous improvement of the 
blower efficiency level, which is the key to lower blower 
power consumptions.

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig. 11

Fig. 12

Overall scroll dimensions: 25 percent larger 

Nominal diameter: 2240 mm (88”)

Inlet diameter: 2,000 mm (78”) – finally a fully 

accessible IGV unit
Drive power: 8,000 to 14,000 kW (approx. 

10,000 HP to 19,000 HP)
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 Over the years, substantial im-

provements in blower efficiency 

have been achieved by various im-

provements in the aerodynamics and 

mechanical layout of the blowers. 

Compared to standard equipment, a 

substantial savings in the range of 5 

to 10 percent can be achieved by using 

high-efficiency blower series.

 In times of high energy costs, it 

should be a routine procedure to eval-

uate the total costs (investment costs 

and operating costs) in the engineer-

ing/procurement phase in order to de-

termine the most cost effective solu-

tion in the long run, as the plants are 

designed for a lifetime of more than 

30 years. Focusing only on investment 

costs would lead to shortsighted deci-

sions, especially in times of rising en-

ergy costs. 

 Blower suppliers are prepared to 

propose the best blower selection for 

each project, as well as optimized con-

trol methods (based on the input of the 

applicable plant load profile).

 For more informa-

tion, please contact Mat-

thias Funk, senior sales 

engineer, Siemens Tur-

bomachinery Equipment 

GmbH at +49 6223 85 

2578 or fnk@siemens.

com. q

Fertilizers
&Chemicals

Metals
&Mining Training

4-7 November 2013, InterContinental Miami, USA

www.sulphurconference.com

Organised by CRU Events

International Conference & Exhibition

Oil | Gas | Fertilizers | Metallurgy | Industrial uses

Sulphur 2013
Sulphuric 

Acid
Sulphuric

Sulphur

Sponsors: Official publications

Call for papers now open
Your opportunity to speak at the leading sulphur and sulphuric acid annual event

CRU are looking for papers covering the following sulphuric acid topics:

– Retrofitting and revamps to increase 
capacity

– Improving reliability and production 
economics through:
- technological innovation
- operating advances
- intelligent maintenance

– Catalyst developments
– Materials of construction
– Enhanced energy recovery and integrated 

power production
– Environmental control 

Submit your abstract to 
www.sulphurabstracts.com

Fig. 13

Sauereisen provides solution for the 
rehabilitation of uranium processing 
facilities in Western Canada
 Established in 1899, Sauereisen is a 
third-generation manufacturer that provides 
worldwide product distribution of corrosion-
resistant materials. The company is dedicated 
to establishing expertise in the prevention 
and the restoration of structures affected by 
corrosion. Sauereisen coatings and linings are 
commonly specified within the aggressive 
environments of the chemical processing, 
power, mining and wastewater industries.
 Recently, Sauereisen and their 
Canadian representative, Solhydoc, Inc., of 
Ontario, provided an economical and long-
term solution at a Canadian uranium ore 
processing facility that was experiencing 
severe corrosion in several areas throughout 
the plant.  Various floor areas around sumps 
and an autoclave section were repaired to 
re-establish slopes and to provide additional 
corrosion protection.  
 Sauereisen ConoGlaze Epoxy NovolaK 
No. 228 was used to top coat the polymer 
concrete in areas around the sumps. No. 228 
was applied by roller at 8 - 12 mils to provide 
an economical barrier against processing 

chemicals and elevated temperatures. 
 ConoGlaze can be used in different 
areas of manufacturing, processing, storage 
and shipping. It is specifically formulated as a 
sealer to resist strong oxidizing environments 
and high concentrations of sulfuric acid. 
 In areas that had the potential to see 
higher temperatures (300 degrees F), a dual-
lining system was selected.  Sauereisen’s 
dual-lining system is a combination of an 
inorganic potassium silicate acid-proof 

concrete No. 54SG and an organic membrane 
No. 89 to offer chemical resistance, low 
permeability and an economical installation. 
 Sauereisen High Temperature 
Membrane No. 89 is a single-component, 
asphaltic mastic impervious membrane 
recommended for use under corrosion-
resistant monolithic linings for concrete 
substrates.
 Sauereisen Acidproof Concrete No. 
54SG - Structural Grade is a potassium 
silicate castable refractory for chemically 
resistant construction of sumps, dikes, 
containment pads, trenches, walls and other 
structural bases. Since No. 54SG is fast-
setting and strong, it provides outstanding 
performance as a chemical-resistant liner for 
the most severe acidic environments.
 The combination of organic and 
inorganic technologies specified throughout 
this facility will ensure long-term solutions 
and service. 
 For more information, please contact 
Sauereisen at (412) 963-0303 or visit 
www.sauereisen.com. q

Rehabilitation in an autoclave area with 
Sauereisen No. 54SG – Polymer Concrete.

MARCH 24-27, 2014
ADELAIDE, S.A.

AUSTRALIA

SAVE 
THE DATE
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OCP to host SYMPHOS 2013
CASABLANCA, Morocco—The 2nd 
edition of SYMPHOS, the International 
Symposium on Innovation and 
Technology in the Phosphate industry, 
will be held in Agadir May 6—10, 
2013. After a successful first edition 
in 2011, SYMPHOS stands today as 
the phosphate industry event of the 
year. Organized and sponsored by OCP, 
the conference offers rich technical 
content and the participation of high-
profile scientific authorities. World 
renowned experts, scientists, engineers 
and professionals from firms in the 
phosphate industry will converge at 
SYMPHOS to explore innovative ideas 
and technologies and provide a platform 
for vibrant discussion among over a 
thousand attendees.
 The committees that ensure the 
organization of this symposium have 
prepared a technical program that covers 
the future of this industry. Through 
plenary lectures and workshops, the latest 
technologies and scientific knowledge 
in various fields will be discussed, 
including geological prospecting, 
mining and chemical enhancement of 

phosphates and derivatives.
 SYMPHOS 2013 proposes six 
plenary conferences led by renowned 
experts from different fields of the 
industry and ten high-level keynotes. It 
will also include 98 oral presentations 
focused around fifteen themes, such 
as the environment, energy, sustainable 
development, agr iculture and 
fertilization. Workshops 
will also address phosphate 
industry challenges and 
solutions.
 Another important 
part of SYMPHOS 2013 
is its specialized one-
day courses, on topics of 
interest to stakeholders in 
the phosphate industry, 
delivered by experts in their fields. These 
courses provide a unique opportunity to 
strengthen theoretical foundations and 
practical skills on various topics, while 
providing plenty of room for interaction 
and exchange of experiences between 
participants.
 Attendees will also be able to learn 
from industry insiders at any of five 

novelty show sessions. These will allow 
innovative professionals to showcase 
their company, collaborators, strategy 
and innovations, in a well-organized 
framework to a targeted professional 
audience. 
 After the remarkable success of 
the exhibition area of SYMPHOS 2011, 
the organizing committee decided to 

keep this space as a major 
attraction of the event. This 
year’s exhibition space 
will feature 100 booths 
dedicated to phosphate 
industry leaders, engineers, 
equipment manufacturers 
and suppliers.
 SYMPHOS TV is a 
new addition this year. This 

SYMPHOS talk show will host lecturers 
and presenters speaking about their topics 
and innovations, as well as cover the 
exhibition zone, lectures, keynotes and 
workshops. The companies, especially 
those which host novelty shows, will be 
invited to talk about their innovations 
and strategy on the stage of SYMPHOS 
TV with the moderator and other experts 

in the field. The lecturers will also have 
the opportunity to speak more about 
their approaches and developments on 
the various topics addressed.
 A space provided for B-to-B meetings 
will be open to all participants. A computer-
based application for appointment taking 
and management of the attendee’s calendar 
specifically based on the symposium is 
available online.
 Another highlight of the conference 
promises to be the visits to nearby OCP 
facilities. Trips to the Khouribga mine, 
the world capital of phosphates, and 
Jorf-Lasfar phosphate hub, the greatest 
industrial site in the realm of phosphoric 
acid manufacturing and phosphate-
enriched fertilizers, are scheduled for 
May 6.
 To discover the beauty of Agadir 
and its surroundings, the SYMPHOS 
organizing committee are planning a 
wide range of activities. A gala dinner 
hosted by OCP for the participants is 
also scheduled on Thursday, May 9. 
 For more information or to register, 
please visit www.symphos.com. q
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Thorpe has been a recognized leader in the design and construction of acid plant refractory and acid-resistant

masonry linings for over 50 years. We specialize in evaluating and updating existing units to bring improved

lining performance and reliability. Thorpe develops new lining designs to suit the operating conditions,

size, geometry and needs of each unique application. Our in-house engineers and design specialists work in

conjunction with our experienced field crews to provide complete turnkey services for both maintenance and

capital projects.

3 KEYS TO RELIABILITY
• Sulfur furnaces
• Outlet ducts & 

jug valves
• Waste heat boiler

vestibules
& tubesheets

• Acid towers
• Acid pads
• Pump tanks
• Converters
• Pits

APPLICATIONS
• Proper Material Selection

• Engineered Lining Design

• Experienced Installation
Crews

Acid Plant Lining Specialists

MARK YOUR CALENDAR

The Sulphur Institute to 
host premier sulphur event 
in Beijing

WASHINGTON, D.C.—The Sulphur 
Institute (TSI) will host their annual world 
symposium April 22-24, at the Kerry Hotel 
in Beijing, China. 

China imports more than 10 million 
tons of sulphur every year, in addition to its 
domestic production. As a major player in 
the sulphur industry, it is only appropriate 
that TSI take the opportunity to explore 
and celebrate China.

Producers, consumers, trader brokers, 
government agencies and representatives 
from around the globe are invited to two 
days of networking with top industry 
players, listening to expert speakers on key 
topics and learning about the latest trends 
in the industry.

For more information, visit www.
sulphurinstitute.org/symposium13.

AIChE to host 37th annual 
phosphate fertilizer, sulfuric 
acid technology conference

CLEARWATER BEACH, Fla.— 
Preparations are well underway for the 

Central Florida Section of the AIChE’s 
Annual International Phosphate Fertilizer 
& Sulfuric Acid Technology conference. 
The Sheraton Sand Key Resort in 
Clearwater Beach will once again host this 
annual event, set for June 7-8, 2013. 
 Each year for the last 36 years, members 
of the AIChE Central Florida Section and 
colleagues from all over the world have 
gathered at Clearwater Beach to share 
their ideas concerning chemical process 
technology, specifically the production of 
phosphoric acid, phosphate fertilizers and 
sulfuric acid.  This well-attended event is 
known for attracting industry professionals 
from around the world with its combination 
of informative presentations, technical 
sessions, idea sharing, sun and fun. 
 As part of the conference, the 16th 
Annual Sulfuric Acid Workshop will be held 
on Friday, June 7 and will delve into the topic 
of acid towers. The workshop format consists 
of presentations focused on practicing 
engineers with various degrees of exposure 
to the sulfuric acid process, plant operation 
and plant maintenance. It is necessary 
that engineers involved in plant operations 
understand the issues of this critical piece 
of equipment. Following the presentations a 
panel discussion will give all participants the 
opportunity to have their questions answered 
by a panel of experts in the industry.

 This year’s event will also host more 
family functions. On Saturday from 10:15–
11:15, a representative from the Tampa 
Museum of Science and Industry will 
present a hands-on children’s event called 
“Got Matter?” All children attending the 
AIChE conference are invited to participate 
in the workshop. Also, spouses are invited 
to a continental breakfast from 9:30-11:30 to 
mingle with old friends and make new ones.
 For more information or to register, 
visit www.aiche-cf.org.

Sulphur 2013 slated 
for Miami

LONDON—Sulphur 2013, November 
4-7, will bring together representatives 
from a wide variety of disciplines within 
the industries which produce and use 
sulfur and sulfuric acid from all over the 
world. The three day program, held at the 
InterContinental Hotel in Miami, Fla., will 
review the status of the world sulfur and 
sulfuric acid industries and markets and their 
prospects. Alongside the conference will be a 
large scale exhibition of products, technology, 
equipment and literature for the sulfur and 
sulfuric acid industries. This is the largest 
annual networking event in the industry—last 
year over 580 professionals attended, and the 
2013 conference is on track to be bigger still.

 For more information, visit www.
sulphurconference.com. 

China conference slated 
for June

LONDON—CRU, in partnership with 
the China Chemical & Fiber Economic 
Information Network (CCFEI), will host 
the 3rd annual China International Sulphur 
& Sulphuric Acid International Conference 
& Exhibition on 26-28 June 26-28, 2013, at 
the Grand Hyatt Shanghai, China. 
 The conference provides delegates 
with the opportunity to exchange ideas 
and acquire information on global market 
dynamics and learn from sulphur suppliers, 
petrochemical manufacturers and industry 
experts, as well as assist in establishing 
cooperative relationships between Chinese 
and international players. Simultaneous 
interpretation in English and Mandarin 
will be provided.
 The 2012 conference attracted a mix 
of major international sulphur suppliers and 
domestic buyers, traders and distributors. 
This conference has quickly established 
itself as an important networking event 
dedicated to sulphur and sulphuric acid 
supply, trade and consumption. 
 For more information or to register, 
please visit www.chinasulphuracid.com. q
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TURN KEY SOLUTION - COMPLETE CUSTOM SOURCE - CORROSION PROTECTION

We offer the most value-added service in the market with
custom design and engineering, quality products and experienced 
service, installation and field maintenance to fulfill all your project        

requirements. 

ACID PROCESSING EQUIPMENT

Drying Towers
Interpass Absorption Towers

Final Absorption Towers
Gas Cleaning Scrubbers

Slurry Tanks
Pump Tanks

ACID PROOF PRODUCTS

Mist Elimination 
Liquid Distributors (Alloy and Ceramic)

FLEXISADDLE™ LPD™ Ceramic Random Packing
FLEXERAMIC™ Ceramic Structured Packing

Ceramic Dome Support
KNIGHT-WARE™ Acid-Proof Ceramic Brick

PYROFLEX™ Membrane
Alloy / FRP / Dual Laminate Shell

KNIGHT-GARD™ Surface Protection Systems

Our synergy with other Koch Chemical Technology Group 
companies provide the ultimate sourcing matrix. We offer Koch 

materials for sulfuric acid processing and beyond.  

Koch Knight, LLC Headquarters
PO Box 30070
5385 Orchard View Drive SE
East Canton, Ohio 44730
USA
Phone: +1 (330) 488-1651
Email: info@kochknight.com

ENGINEERING TOMORROW’S CORROSION SOLUTIONS TODAY ™

Why settle for multiple suppliers, when you only need one!



Lewis® Pumps comprehensive 
product line includes:

Sulphuric Acid Pumps

Molten Sulphur Pumps

Axial Flow Phosphoric Acid Pumps

Molten Salt Pumps

Sulphuric Acid Valves

•	 Butterfly Valves

•	 Gate Valves

•	 Globe Valves

Lewmet® Specialty Items

•	 Dilution Pipes

•	 Orifice Plates

•	 Strainers

•	 Thimbles

•	 Vortex Breakers

To learn more about Lewis® Pumps 
or Weir Minerals products, visit:  
www.weirminerals.com

Weir Minerals Lewis Pumps is known internationally in the sulphur, 
sulphuric acid and phosphoric acid industries with equipment 
installed in more than 120 countries worldwide. Founded in 1891 
as Chas. S. Lewis & Co., Inc., today Weir Minerals Lewis Pumps is 
the recognized world leader for pumps and valves in these difficult 
pumping applications.

LEWIS® PUMPS 
Vertical Chemical Pumps

The world standard for vertical pumps and services to the 
sulphur chemicals industry

Weir Minerals Lewis Pumps
8625 Grant Rd.
St. Louis, MO 63123

T: +1 314 843-4437
F: +1 314 843-7964
Email: sales.lewis@weirminerals.com
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