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A Strong Group |

2.600 Employees %
25 Locations worldwide g
€ 430 million annual turnover

Steuler Linings Steuler Equipment Engineering Steuler Tiles
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‘ Linings

Refractory Linings Plastic Linings Surface Protection Linings Pool Linings
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BUSINESS UNIT

LININGS

Complete refractory solutions for the Chemical industry,
iron and steel industry, non-ferrous metal industry, pulp
industry, hazardous waste incineration plants, etc.
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BUSINESS UNIT

LININGS

FIBER-REINFORCED PLASTICS

Equipment, containers and piping systems
for extreme conditions
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BUSINESS UNIT

LININGS

FIBER-REINFORCED
COMPOSITES

Equipment, containers and piping systems
for extreme conditions
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BUSINESS UNIT

LININGS

Linings and flooring systems, mortars, jointing
materials, lining systems and rubbers for industrial
corrosion protection
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POLYMER CONCRETE
ELECTROLYTIC CELLS
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CTl is one of the international innovation and market
leaders and a full-range supplier in the field of
electrolysis cells. From the development of the cells to
application engineering consulting services, all the
way to delivering complete engineering concepts.
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WE EXPAND YOUR
HORIZONS

With physics and chemistry, we develop creative
solutions - individual and tailor-made

We develop and manufacture our own materials

Our engineering and production provide efficient and
effective materials for the application in question.
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PRECISE AND
TAILOR-MADE

Our surface protection engineering is always
made-to-measure.

Specific geometries, application-specific
specifications for maximum durability under
chemical, physical and mechanical loads.

We combine materials and technologies to
create a near infinite number of possible
solutions.
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WE WORK HARD-
ACCORDING TO PLAN

Making sure it fits. Perfect teamwork at every level.

Lining calculations and properties, materials, supply and
assembly. Perfectly coordinated like in a precision clock.

At the right time at the right place - worldwide.
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BUSINESS UNIT

LININGS

Linings and flooring systems, mortars, jointing
materials, lining systems and rubbers for industrial
corrosion protection
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PRODUCT GROUP

COATINGS

Long-term chemical, thermal, mechanical resistance and leak-
tightness, resistance to ageing

Adhesion to substrate surface (steel, concrete)

Non-slip properties and

decontamination capability

Ability to bridge cracks (for concrete substrate)

Physiologically tolerable

Electrical conductivity

Focus on Progress




ST E U L E H Surface Protection | Linings

E\»

L«

. PRODUCT GROUP \ ’
RUBBERLININGS / \ \L:
Steuler produces and installs a wide range of rubber qualities. | : = i,

Rubber offers two decisive benefits when it comes to heavy-duty
corrosion protection: Being a soft rubber lining, it is flexible and

conforms very well to structures that live. In addition, rubber linings
are highly impervious and reliably protect against exposure to liquids

and even gases.
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PRODUCT GROUP

RUBBER LININGS

STEULER QUICK-FIT WORK SHOP LININGS
Work shop lining systems, which are applied unvulcanized and then
vulcanized by Steuler into its autoclave at high pressure and
temperature by steam or hot air. For installations such as tanks,
pipelines, quench towers, venturies, pickling tanks or built-in
components (drums, nozzles or rollers, etc.)
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PRODUCT GROUP

BRICK LININGS AND
TILING SYSTEMS

Whether it involves pickling or acid regeneration plants, vessels, flue
gas ducts or reactors, venturi scrubbers, autoclaves or absorption
towers — we're the experts. For example, when it comes to high
temperatures, autoclaves and pressure vessels.

The professional installation of our brick linings is always part of the
package. Perfect service from a single source.
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PRODUCT GROUP

BRICK LININGS AND
TILING SYSTEMS

»  Sealing membrane based on PU, epoxy resin, polyester resin
(unsaturated), vinyl ester resin, furan resin; custom formulations;
rubber linings; thermoplastics

Synthetic resin cements based on furan resin, phenolic resin,
polyester resin (unsaturated), vinyl ester resin, various water glass
cements; custom formulations

Normal bricks, shaped bricks and special formats in various
grades (acid-resistant ceramic, graphite and carbon bricks,
refractory materials)
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SURFACE PROTECTION

IN SULFURIC ACID PLANTS
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Sulphur Pit - Brick Lining Design

Temperature: 120 — 150 °C

Protection of Concrete Surfaces against
elevated Temperature
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Steuler SF brick lining

Steuler Acid Cement S50 HF (potassium
silicate mortar) and/or Furadur Kitt (furanic
resin mortar)

brick lined sulphur plt
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Sulphur incinerator

= |ncineration of molten Sulphur
at 1200 - 1600 °C
= S+ 02 A4 SOQ
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Sulphur incinerator - Challenges

high operation temperature

discontinuous operation (on/off)

dew point (hot shell/cold shell)
corrosive atmosphere of SO,

Bricklining job finished™ =
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Sulphur incinerator - Engineering

= Heat transfer calculation:
Number and position of expansion joints
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Roasting of metal sulphides

= At about 1200 °C - Fluid bed roaster
= 2/nS+30, < 27Zn0 +2 S0,
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Roasting of metal sulphides - Challenges

= Corrosive atmosphere (SO,)
= High temperature
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Thermal Cracking
(of waste sulphuric acid)

= At 1000 - 1600 °C
= H,S0, & SO,+ H,0 + 1% 0,
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Thermal Cracking
(of waste sulphuric acid)

= At 1000 - 1600 °C
. HQSO4 A 3xd SOQ"' Hzo + 02

Challenges
= Slag generation caused by impurities
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Gas cleaning / cooling -» . * g
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Venturi design

= Extreme demands to lining design

= Chemical resistance against acid

= Temperature resistance in the gas inlet
= Wear resistance against flue gas
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Gas cleaning / cooling
Venturi design

= Extreme demands to lining design
= Chemical resistance against acid

= Temperature resistance in the gas inlet
= Wear resistance against flue gas Y ke

Brick lining -
= Graphite bricks =
= Refractory bricks (fused quartz, nitride bonded silicon carbide) e
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Maintenance

Gascleaner - Venturi design

Demaged joints (due to high temperatures)
Repairs had to be finished within 48 h total down time

Damaged joints in a venturi
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Absorption Tower
Lining concept and typical maintenance
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Ceramic Bricks

Steuler S 50 HF Mortar
Rhepanol ORG (PIB)
Adhesive System

Sand blasted Steel

Ceramic Bricks

Steuler S 50 HF Mortar
PTFE sheet (0,25 mm)
Steuler S-Membrane
Sand blasted Steel
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Maintenance
Absorption Tower — Gas inlet

Removal of defect brick lining

= Starting situation

Removal of corroded nozzle
= Reconnection of new nozzle
= Relining of Rhepanol and brick lining
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Replaced gasinlet  Relining ~ Relining is completed
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Maintenance
Absorption Tower

= Failure analysis

FEA Modelling:

roim

before operation during operation
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FLIR Imaging:

gas inlet:
cracks, defect bricks

= [nhomogeneous
temperature distribution

= Deformations in the
steel shell
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Acid proof floor linings

= Chemical resistance: H,SO, 98 %
= Temperature resistance up to 100 °C
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Acid proof floor linings

= Resistance against mechanical attack
= Crack bridging characteristics

Slip resistant top coat

Top coat
/ Liquid-tight membrane . / Liquid-tight membrane

Primer Primer
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Acid proof linings
sumps and pits

= Chemical resistance: H,SO, 98 %;
various chemicals

= Temperature resistance up to 100 °C

= | ong-lasting stress
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Maintenance
floor areas

= Continuous maintenance reduces shutdown
times and repair costs

Areas after maintenance
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Mechanically anchored thermoplastic Linings

THE BEKAPLAST SYSTEM
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BEKAPLAST | Stability against pressing water
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BEKAPLAST ‘ Pressing water — compared with coatings
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BEKAPLAST | Crack bridging ability

_|BEKAPLAST PE
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The BEKAPLAST System | Overview

= |nstallation of the thermoplastic lining during the concrete construction
= Enables complex geometries as well as large structures

= Total costs are comparable to traditional surface protection solutions

= Sustainable solution: Recyclable material combination (concrete + PE)
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Surface Protection Linings |
Example: Activated carbon absorber Chile

(Sulfacid®Process) (; T R
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Surface Protection Linings |
Example: Activated carbon absorber Chile

(Sulfacid®Process)
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Surface Protection Linings |

Example: Activated carbon absorber Chile
(Sulfacid®Process)

Focus on Progress




Stainless steel lining for surfaces with the
highest mechanical and thermal stress

BEKASTEEL T
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THANK YOU

For your kind attention!!
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STEULER

‘ Linings

Member of the Steuler Group

STEULER-KCH GmbH

Head of Regional Management
Alberto Matos Latin America Berggarten 1
56427 Siershahn

Tel.: +49 2623 600 382 Tel..  +49 2623 600-0

Email: alberto.matos@steuler-kch.de E-Mail: info@steuler-kch.de
www.steuler-linings.de




