
Fertilizer giant OCP 
integrates growth with 
environmental, social 
stewardship  Page 7

T   O   D   A   Y

Sulfuric Acid
www.H2S04Today.com Fall/Winter 2016

C o v e r i n g  B e s t  P r a c t i c e s  f o r  t h e  I n d u s t r y
Keystone Publishing
P.O. Box 3502
Covington, LA
70434

Address Service
Requested

PRST STD
U.S. PSTG

PAID
GPI

IN THIS ISSUE  >  >  >  >	 Pressure in acid market ahead of 2017 page 10

	 Economic abatement of high strength SO2 
off-gas from smelters Page 20

	 Dundee’s world-class acid plant demonstrates 
the latest in sustainable technology page 30



Begg Cousland, Benvitec 
announce alliance
GLASGOW, United Kingdom—Begg Cousland 
Envirotec in the United Kingdom and Benvitec 
Environment in Belgium announced a strategic 
alliance in the field of mist elimination. The 
Benvitec BlueFil® range of phase separation 
technology mesh will now be part of the range of 
filtration and gas scrubbing solutions offered by 
Begg Cousland Envirotec, exclusively in certain 
countries worldwide.
	 Benvitec Environment thermoplastic Blue-
Fil® mist eliminators are widely used in fume 
scrubbers in phosphoric acid and MAP/DAP 
plants and sometimes in sulfuric acid plants.
	 Begg Cousland Envirotec designs and 
manufactures knitted wire meshpads, fiber 
bed candle filter type mist eliminators, and gas 
scrubbing technologies under the Begg Cous-
land brand, famous for over 60 years. 
	 Now the two companies have joined forces 
to maximize the potential applications of the 
BlueFil® range, and to offer significant process 
and quality improvements to users of other ma-
terials in scrubbing systems in fertilizer, metal-
lurgical, and chemical industries. The BlueFil® 
media will now be incorporated into a new 
generation of gas cleaning equipment by Begg 
Cousland Envirotec.
	 For more information, please visit www.
beggcousland.co.ul or www.benvitec.be.

Monitoring sulfuric acid 
concentrations online
MAGDEBURG-BARLEBEN, Germany—In 
various industries, monitoring sulfuric acid 
concentrations is vital for quality management, 
sustainable resource efficiency, and increased 
safety. Precise and reliable monitoring places 
high demands on the analysis. To determine con-
centrations, sonic velocity meters have proven to 
be ideal, as sonic velocity provides a strong and 
unambiguous measurement of the concentration 
of sulfuric acid and oleum in the production-
relevant concentration ranges.
	 With the LiquiSonic® analyzer by Senso-
Tech, sulfuric acid and oleum concentrations are 
continuously monitored in real time using just 
one single sonic velocity sensor that is installed 
directly in the pipe. Its robust construction with 
Hastelloy C-2000 sensor material makes the 
sensor completely maintenance-free. Due to the 
chemical and physical properties of sulfuric acid 
and oleum, the LiquiSonic® technology provides 
highly accurate and clear results. The measure-
ment accuracy is up to ± 0.03 percent and the re-
sults are updated every second. The LiquiSonic® 
controller displays and stores real-time informa-
tion. Via 4-20 mA signal, digital outputs, serial 
interfaces, fieldbus, or ethernet, the controller 
can be integrated into the network and control 
system.
	 The analyzer monitors acid concentration 
during various sulfuric acid production pro-

cesses, including, for example, double contact 
double absorption (DCDA) and wet sulfuric acid 
(WSA). Moreover, LiquiSonic® analyzers are 
used in synthesis gas drying, fertilizer produc-
tion, decomposing ore mining, and etching and 
pickling baths of the chemical and steel industry.
	 For more information, please visit 
sensotech.com.

Clark Solutions opens new 
manufacturing plant in Chile
SANTIAGO, Chile—By October of this year, 
Clark Solutions is launching a new manufac-
turing facility in Chile. The plant, located in 
Pudahuel, in the greater Santiago area, will 
manufacture Clark Solutions Fiberbed™ can-
dle mist eliminators, Maximesh™ wire mesh 
mist eliminators, as well as a complete line of 
alloy products.
	 The location will also maintain invento-
ries of two- and three-inch ceramic MaxiSad-
dles™ as well as Clark Solutions BPC™ low 

pressure drop packing. 
	 The Fiberbed™ candle manufacturing unit 
is a special chapter. With a mobile design pro-
tected by several patents, the plant has a unique 
ability to wind parallel or angled candles, or a 
mixture of both in a single candle. 
	 It also monitors and controls fiber tension 
and pressure drop on-line, guaranteeing un-
matched product performance. Every candle is 
tested and pressure drop curves are generated for 
each individual unit.
	 “After more than 20 years working in Chile 
selling products mostly made in Brasil, we be-
lieve it is time for us to establish a manufactur-
ing unit, in order to offer this important market 
the same quality products but with substantially 
shorter lead times. The plant’s purpose is to 
serve Chilean and Peruvian markets as well as to 
serve as an export platform for other countries,” 
said Alex Bastida, Clark Solutions Chile CEO.
	 For more information, visit www.
clarksolutions.com.br. q

The LiquiSonic® analyzer by SensoTech 
monitors sulfuric acid and oleum 
concentrations during production with only 
a single sonic velocity sensor. 

Clark Solutions’ mobile candle manufacturing 
unit can be transported on-site for emergency 
situations.

Radial Flow Gas-Gas Heat Exchangers 
Experience: 
• Introduced in 1977
• Originally developed and patented by Chemetics
• Industry standard best-in-class design
• More than 300 in service worldwide

Features and Benefits: 
• Radial flow design
 – Minimises differential thermal stress
 – Eliminates dead flow zones to yield reduced fouling and corrosion
 – High efficiency and lower pressure drop for energy savings
• Typically 20+ years leak free life with minimal maintenance
• Flexible configuration allows retrofit into any plant
• Advanced design options to suit demanding services

Chemetics Inc.
(headquarters)
Vancouver, British Columbia, Canada
Tel: +1.604.734.1200     Fax: +1.604.734.0340
email: chemetics.info@jacobs.com

Chemetics Inc.
(fabrication facility)
Pickering, Ontario, Canada
Tel: +1.905.619.5200    Fax: +1.905.619.5345
email: chemetics.equipment@jacobs.com

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

Innovative solutions for your Sulphuric Acid Plant needs
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USA
411 SE Mizner BLVD #72
Boca Raton FL 33432-6001

Brazil Office
281 Av. Moema
Moema / SP 04077-020

Barueri Plant
69 R. Galeão - Vila Morellato
Barueri / SP 06408-050

Embu Plant
91 Dn. Joaninha - Moinho Velho
Embu das Artes / SP 06807-690

Chile Plant
Volcan Lascar 801,2H
Pudahuel - Santiago - Chile

Thermal and Mechanical Separation Solutions 

Mist Eliminators: MaxiMesh® wiremesh and FiberBed® fibre bed

Tower Internals: MaxiSaddle® ceramic packing and MaxiDome® ceramic support
Acid Distributors: Through & Downcomers and Pipe Distributors

clarksolutions.com.br         (11) 3472-3344              /clarksolutions

SINGLE SOURCE FOR 
SULFURIC ACID PRODUCTS 

AND TECHNOLOGIES

Interpass absorption tower designed for 
a 900 MTPD sulphur burner acid plant 
designed, constructed and installed by 
Clark Solutions
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	 When foggy gas, acid draining, and 
burnt sticks are observed, the immediate 
concern of all operators is mist eliminator 
efficiency. Properly sized and built, previ-
ously tested, and carefully installed mist 
eliminators are extremely reliable pieces of 
equipment. In most cases, mist eliminators 
should be the last and not the first concern, 
especially when evaluating their costs. 
	 This article shows a successful case in 
which filters were not responsible for ob-
served acid carryover.

Problem identification
	 Stick tests, as shown in Figs. 1 and 2, 
are the simplest qualitative way to reveal 
fine mist carryover and/or acid droplet re-
entrainment (dark wet spots), an inefficient 
SO3 absorption, or submicron mists (uni-
form wood burn) inside an absorption or 
drying tower. An ideal stick test retrieves a 
clean stick.
	 Fig. 1 shows, from left to right, a 
1-minute stick test realized at the drying 
(DT), interpass (IPAT), and final (FAT) 
towers of a 600 MTPD sulfur burning sul-
furic acid plant. It is easy to see that the 
IPAT was operating with significant car-
ryover—the stick was so dark and wet that 
it is almost impossible 
to pinpoint possible 
causes. A major mist 
eliminator vendor im-
mediately suggested 
that candles were not 
working properly and 
that replacement was 
necessary. 
	 Operating with 
these conditions may 
result in downstream 
damage. Clark Solu-
tions and the customer 
chose a programmatic 
problem solving ap-
proach to identify 
possible issues and 
correct flaws, prior 
to condemning the 
candles. 

September 2015 inspection
	 In September 2015, the plant was shut 
down for a brief inspection. The IPAT in-
spection identified several cuts along the 
support beams, most probably because of 
a modification to fit candle filters that were 
acquired with different flange bolting hole 
patterns. Originally, the tube sheet was de-
signed to support seventeen candles with 
16 flange bolts on each candle. However, a 
different situation was found, with a mix of 
12 and 16 flange bolts as well as two block-
ages at tube sheet center. When observing 
these conditions there was suspicion of 
possible tube sheet warping.
	 Besides the cuts made in the support 
beam, there were changes in the original 
tube sheet project.

Downcomers
	 Most downcomers were heavily 
fouled, directly affecting acid flow on dis-
tribution troughs. This caused heavy acid 
overflow and resulted in intense acid-
mechanical carryover toward candles that 
overloaded due to draining capacity. All 
downcomers were cleaned and/or repaired.
	 Downcomer extensions are attached 
by pins that must be properly designed to 
avoid fouling. Teflon pins are shown in Fig. 
6. Properly designed pins keep debris that 
may be circulating with the acid from block-
ing the downcomers. All pins were replaced 
with Clark Solutions designed pins. 
	 Improper trough fixation can result in 
unbalanced troughs, which causes vibra-
tion and damage, and results in acid spills 
and carryover.

Tube sheet drain seal legs
	 All IPAT tube sheet drain seal legs 
were completely fouled and blocked by 
sulfate, preventing continuous drainage 
of collected acid by the tube sheet mist 
eliminators. At the time, the only way to 
drain collected acid was through a side 
drain, which operators opened once every 
shift. All draining seals were changed with 
newly designed ones, properly sized for the 
operating pressure drops in a more open 
design to reduce fouling effects. 
	 Since there were candles of different 
types and suppliers inside the IPAT, there 
was not a pattern on the mist eliminators. 
Fig. 11 shows two hole patterns on the same 
flange. In addition, some candles included 
an internal reinforcement structure and 
others did not.
	 In September, 18 Fiberbeds® were 
bought from Clark Solutions. Because a new 
tube sheet with one single candle bolting 
hole pattern was scheduled to be installed 
in 2016, the candles were designed and built 
with a stainless steel pedestal so that they 

Finding the root cause of acid carryover
By: Vitor A. Sturm¹, Bruno B. Ferraro1, Michael D. Montani1,2, and Nelson P. Clark¹
¹Clark Solutions, São Paulo, SP, Brazil 
²Polytechnic School of the University of Sao Paulo, São Paulo, SP, Brazil

Fig. 1: Original 
stick test.

Fig. 6: Downcomer pins and trough fixation.

Fig. 10: Old candles with different hole 
patterns and internal structure.

Fig. 11: New Fiberbed® with pedestals to fit 
different hole patterns.

Fig. 7: Old draining seals.

Fig. 8: Installed new draining seals.

Fig. 9: New draining seals.

Fig. 2: Closer stick test view shows dark 
spots (acid droplets).

Fig. 3: Tube sheet support beams cut to fit 
bolts.

Fig. 4: Project different from as-built.

Fig. 5: Fouled downcomers.

Table 1: Pin exchange.

Sketch Pins Situation

10% area 
obstruction
hard edges

Old

3% area 
obstruction
soft edges

New
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could be adapted and reused in the future. 
	 Due to the short working timeframe in 
September, it was not possible to implement 
further actions. After starting the plant, a new 
stick test was conducted. The improvements 
were noticeable, but not complete, so another 
inspection was scheduled for January.

January 2016 inspection
	 In January 2016, the plant was shut 
down for a brief inspection prior to the 
new tube sheet installation. Due to both the 
mist eliminators’ weight in operation and 
the support beams’ “cut windows” (Fig. 3), 
the tube sheet showed warping, creating 

preferential gas paths between the filter’s 
flange and the tube sheet.
	 The January inspection revealed that 
the Teflon gaskets on some filter candles 
were clearly not tight, indicating warping 
and gas passage. Fig. 15 shows that even 
anti-acid bricks were removed to fit bolt-
ing. Even 6 mm full face Teflon gaskets 
were not able to correct the spacing caused 
by the tube sheet warping, confirming that 
a new tube sheet was necessary.
	 In order to improve acid distribution 

in the IPAT acid troughs, new flow-control 
orifice plates were designed. Differences 
in the plate designs are shown in Fig. 17. 
The plates were changed during the Janu-
ary inspection. After these orifice plates’ 
modification, smoother flow was observed 
over all acid troughs, eliminating overflow 
and minimizing acid entrainment.

Tube sheet replacement 
and final results
	 Because of the warped and damaged 
structure of the IPAT tube sheet, a full re-
placement was made in May 2016. The new 
tube sheet was designed to evenly support 
19 filter candles as shown in Fig. 19.
	 After the tube sheet replacement, a 
proper stick test was finally achieved. The 
black marks in the final stick test are typi-
cally seen as a result of acid residue in the 

line. All candle filters that were installed in 
September 2015 had their pedestals adapt-
ed to the new candle bolt hole standard 
and were installed in the new tube sheet as 
planned. The plant has now prevented fur-
ther damage of downstream equipment and 
is properly operational.

Conclusion
	 Fine mist carryover, acid droplets re-
entrainment, and inefficient SO3 absorption 
can result from many sources, including un-
even acid distribution (distributor or packing 
flaws), fouled drain seal legs, bad mist elim-
inator installation, gasket leakage, tube sheet 
preferential gas paths, and others. If only the 
mist eliminator candles were exchanged in 
these situations, the stick test would show 
little to no improvement. 
	 When observing acid content down-
stream from towers it may be necessary to 
inspect and evaluate the plant, considering 
dry tower inefficiency, water leaks, bad 
acid or gas distribution inside towers, in-
tense acid fine mist condensation, as well 
as other non-conformities discussed in this 
article. Clark Solutions is always available 
to conduct such inspections.
	 For more information, visit www.
clarksolutions.com.br. Fiberbed® and Max-
iMesh® are registered trademarks of Clark 
Solutions in Brazil. q

Fig. 19: New tower head with new tube 
sheet.

Fig. 17: Old (below) and new (above) orifice 
plates.

Fig. 16: Design comparison of orifice plate.

Fig. 18: Stick test comparison for second 
intervention.

January 2016 Stop

Fig. 20: Stick test comparison for final 
intervention.

May 2016 Stop

Fig. 14: Tube sheet warping scheme.

Fig. 13: Stick test comparison for first 
intervention.

September 2015 Stop

Fig. 15: Warping detail.

Fig. 12: New Fiberbed® detail with pedestal 
and internal structure.
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OBJECTIVES
> 	 Expose SAIMM members 

to issues relating to the 
generation and handling 
of sulphur, sulphuric acid 
and SO2 abatement in the 
metallurgical and other 
industries.

> 	 Provide opportunity to 
producers and consumers 
of sulphur and sulphuric acid 
and related products to be 
exposed to new technologies 
and equipment in the field.

> 	 Enable participants to share 
information and experience 
with application of such 
technologies.

> 	 Provide opportunity to role 
players in the industry to 
discuss common problems 
and their solutions.

BACKGROUND
	 The production of SO2 and sulphuric 
acid remains a pertinent topic in the 
Southern African mining, minerals and 
metallurgical industry. Due to significant 
growth in acid and SO2 production as 
a fatal product, as well as increased 
requirement for acid and SO2 to process 
Copper, Cobalt and Uranium, the Sub 
Saharan region has seen a dramatic 
increase in the number of new plants. The 
design capacity of each of the new plants 
is in excess of 1000 tons per day.

	 In light of the current state of the 
industry and the global metal commodity 
prices the optimisation of sulphuric acid 
plants, new technologies and recapture 
and recycle of streams is even more 
of a priority and focus. The 2017 
Sulphuric Acid Conference will create 
an opportunity to be exposed to industry 
thought leaders and peers, international 
suppliers, other producers and experts.

6th Sulphur and Sulphuric Acid 2017 Conference
9 May 2017—WORKSHOP

10–11 May 2017—CONFERENCE
12 May 2017—TECHNICAL VISIT

Cape Town, South Africa

For further information contact: 
Conference Co-ordinator
Camielah Jardine, SAIMM
P O Box 61127, Marshalltown 2107
Tel: (011) 834-1273/7
Fax: (011) 833-8156 or (011) 838-5923
E-mail: camielah@saimm.co.za http://www.saimm.co.za


