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AUCBM’s Quarterly Cement and Building Materials Review (CBMR)

EDITORIAL SCHEDULE FOR 2024

ISSUE THEMES EVENTS

- Pyroprocessing

- Process control and optimization
- Cement Process Engineering

- Cement kilns

- (Pre-)processing hazardous waste
- Flue gas treatment

- Digital transformation

- Digitalization in cement industry
- Burners and burning processes
- Upgrading projects

- Modernization and automation

- Gas analysis

- Testing and analysis

- Laboratory equipment

March 2024
(# 95)

- Bagging and packing

- Loading/unloading and storage
systems

- Conveying solutions

- Feeding technology

- Belt bucket elevators

- Materials handling in cement
plants, quarries, terminals and
ports

- Domes, silos and transport

- Wear protection

- Gears, drives and lubrication

- Fire protection systems

- Maintenance procedures

- Refractories

- Quarry rehabilitation

- Silo cleanout

- Filters, dedusting

June 2024
(#96)
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- White cement manufacturing

- Blended cements

- Multi-component cements

- Slag cements

- Green cement production

- Cement blends / mixes

- Cement additive

- Cement composition

September 2024 - Cement chemistry TBA

(#97) - Zero carbon cement

- Producing low-carbon clinker

- Raw material for cement additive

- Supply chain management

- Energy-efficient cement production

- Quality assurance and process
control in cement plants

- Cement Production cost saving

- Coolers

- Fans

- Air cannons

- Occupational health and safety
- Comminution

- Vertical roller mills

- Roller presses

- Increasing cement mill output

- Crushing
December 2024 | - Crinding & grinding aids
(# 98) - Waste heat recovery

- Thermal imaging

- Thermal recycling

- Methods for treating and utilizing
bypass dusts

- Explosion protection in alternative
fuel storage silos

- Alternative fuels handling systems

- Production and use of Solid
Recovered -Fuels

Deadlines for receiving articles, press releases, or advert materials for 2024 issues
are as follows:

March issue: 7t March 2024

June issue: 30" May 2024
September issue: 29" August 2024
December issue: 51" December 2024
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Grupo Puma, Codrdoba, Spain and Pidilite
Industries Limited, Mumbai India, have recently
announced they will join forces for the production
and marketing of drymix mortars in the United
Arab Emirates. They formed Pidilite Puma MEA
Chemicals LLC at Dubai Investment Park 2.
The new company is determined to produce
specialty drymix mortar such as cementitious
tile adhesives (CTA) and grouts, self-levelling
compounds as well as technical and decorative
drymix mortars for the UAE and GCC markets.
Both Pidilite and Puma bring their technological
knowhow and experience into the new strategic

partnership.

SACMI technology books supplied to university students to promote
training and grow skills in an enabling sector for applied sustainability.

«An excellent interface between science and
in-the-field experience» is how Pascal Seffern,
Professor at the Koblenz University of Applied
Sciences, underlines the value of SACMI’s
books on technologies for the production of
ceramic sanitaryware and tableware, recently
handed out to students following a partnership
established between SACMI and the German
university.

The aim of the new partnership is to inspire
tomorrow’s graduates and teach them the basic
principles and practical applications of the
ceramics industry. «These books transfer to the
reader a wide range of fundamental concepts
regarding all areas of the sanitaryware and
tableware manufacturing industry» explains the
professor.

Underlying the initiative is the transformation of
manufacturing towards applied sustainability,
especially in the construction industry. «The
ceramics industry can still enjoy a growing
reputation and relevance as an enabling sector
— observes Seffern — but it is essential to foster
and develop young specialized talent».

This has brought to the forefront the strategic
topic of training and the capacity of the
ceramic world to attract young technicians and
technologists. The partnership with SACMI
promises to stimulate skill and passion for the
ceramics sector, combining academic research
with SACMI's decades-long in-the-field
experience to discover increasingly efficient and
sustainable application solutions.
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On September 18th Villeroy & Boch AG signed binding agreements
to acquire operating companies in the Ideal Standard Group.

The two companies are a strong strategic
fit given their regional presence, sales
strategies and product and brand
portfolios, laying the foundations for a
stronger market position and additional
growth. In an industry with global growth
potential, the integrated company will,
aftercompletion ofthe transaction, jointhe
ranks of Europe’s largest manufacturers
of bathroom products. The acquisition
price is based on a company valuation of
approximately € 600 million.

“This merger means that we will now
catch up with the largest players on the
European market in the bathroom sector
in terms of turnover,” explains, CEO of
Villeroy & Boch. “Our complementary
strengths also make us more competitive
and significantly improve our starting
position for achieving additional growth.”

Regional strengths, sales channels and
product ranges interweave

The merger will create a powerful combination
of complementary established brand and
sales strategies. Villeroy & Boch has a strong
geographical basis in Central and Northern
Europe as well as Asia, while Ideal Standard
enjoys an excellent reputation with its brand
portfolio in the UK, Italy and the Middle East /
North Africa region in particular. While Villeroy
& Boch’s sales strategy focuses primarily on a
high-end private customer base, |deal Standard
possesses particular expertise in the project
business, including for the public sector, the
healthcare sector and for developers of large
residential, hotel and commercial properties. In
addition, alongside a broad range of ceramic
bathroom ware and other products, Ideal
Standard comes with an established fittings
business, which generated more than a third of
its revenue last financial year.

New expertise opens up prospects for
growth

With this merger, Villeroy & Boch is not only
elevating its bathrooms business to a new level
in terms of volume, but is also gaining access
to significant additional growth potential. Ideal
Standard’s manufacturing base in the fittings
business, expertise in the project business and
strong market positions in the UK, MENA and
Italy will grant Villeroy & Boch improved market
penetration and coverage of specific regions
and product segments. These long-standing
brands are now combining their strengths.
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fives

Industry can do it

For YOU, Fives targets
CO9 emissions

Implementing Fives’ B.A.T. and its latest product & process
developments, such as:

» FCB Horomill® providing the lowest energy consumption
and reducing cement clinker content

« FCB Calciners processing 80 to 100% of alternative fuels

« FCB Flash Calciner for the production of low carbon
clinker substitute

« FCB Rhodax® for the recycling of demolition concrete
and recovery of cement paste for a responsible cement
production

+ FCB TSV™ UHF Classifier for ultrafine recovery in dry
process

Make it part of your CO: pathway.

Emissions reduction

* Compared to a reference plant emitting
688 kgCO2/t cement



Prepol® SC — step combustor for
waste utilization in cement plants

thyssenKrupp Polysius GmbH, Germany

In 2025, according to UN figures, more than 8.1 billion people will live on the earth. The
cement industry can be a huge leaver for a greener future and to manage upcoming waste
challenges regarding resources and waste management: Through the use of the prepol® SC
coal, gas and oil as primary energy sources can be replaced 100 percent by alternative fuels.
This contributes clearly to the vision of the green polysius® cement plant. thyssenkrupp
Polysius is convinced that this is a transformation journey - from #grey2green.

The prepol® SC is an add-on for the prepol®
precalciner. On this simple combustion grate,
waste can burn for more than 1,000 seconds
at high temperatures. Compared to ordinary
calciner technology with only up to 7 seconds
residence time the prepol® SC opens a new
dimension in burning: It provides a high flexibility
for a wide variety of wastes that leads to a new
level of fuel-cost savings — and paves the way
for a more sustainable cement production.
Samuel Zuhlsdorf, Senior Engineer Products &
Quotation, thyssenkrupp Polysius GmbH: “The
prepol® SC is a very simple combustion grate,
made of several static, non-moving refractory
steps, giving the system its name: Step
combustor.”

combustion air
from cooler

preheated raw meal for
temperature control 3

Calciner

operation with air cannons

prepol® SC — the design of the step
combustor

The prepol® SC is designed with innovative
features to meet the customer demands. As
the combustor is connected to the tertiary air
channel, the hot air can deliver what is needed
for a complete and successful combustion: Heat
for drying and ignition, and oxygen for safe and
complete combustion. In addition, a regulated
meal feed from one of the cyclones above into
the combustor ensures an optimum control of
the combustion process inside the chamber.

i Sy
155

EWaSte Fuel

feeding screws

combustion grate, sized for a fuel

retention time of 15-20 minutes

prepol® SC overview
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Modular design, simple maintenance
and high availability

The design is modular which leads to an
easy integration in nearly every existing
plant. Moreover, a simple maintenance and
a high availability of the kiln operation is
ensured as there are no moving parts in the
combustion chamber.

The step-shaped grate can be connected to
any kind of precalciner loop and is nothing
more than a tube-like extension: small
in size but with huge potential in terms of
combustion! The grate area of the unit is
big enough to offer waste a residence time
of more than 1,000 seconds.

Inside of the prepol® SC

The benefits of the prepol® SC step combustor

Safe

The thermal process always takes place with
an air excess. It is therefore impossible for
dangerous carbonization gases such as CO, H,
and CxHn to form. Forced feeding of the fuel
seals the system off from the environment. In an
overpressure situation (e.g. failure of the system
fans), ignition of the fuel in the conveyors can be
prevented. During a stoppage, the combustor
is completely isolated from the conveyors by
pneumatically-operated airlock slide valves.

Effective

The use of air cannons ensures that the fuel
is actively transported and turned over. Every
air blast brings the fuel into contact with fresh
oxygen, and every agitation separates the
smaller particles, so that only the large fuel
particle fraction remains on the step grate.
The prepol® SC thus operates extremely
effectively, as the fuel is only processed as far
as necessary until it can enter the calciner as
gas-stream-entrainable char. Related to the
low space requirement of the combustor, very
large quantities of fuel can thus be processed
effectively.

Simple & Reliable

The combustor consists entirely of mechanical
components that have already thoroughly proven
their reliability in the cement industry. Moreover,
both the screw conveyors and the air cannons
have been specially optimized for the rough
conditions of the fuel-handling applications. The
outstanding thing is that although both systems
actively assist fuel conversion they are not
subjected to the thermal and chemical stresses
in the combustion space. The mechanically-
moved components are located completely
outside the combustor, where they can be easily
accessed. A further advantage: The simple
geometry of the system makes it very easy to
implement it at any kind of existing precalciner
system, with shortest installation periods.

Flexible

The prepol® SC is made for all kind of fuels
and can be adjusted flexibly in size. Due to its
modular design, the prepol® SC technology can
be easily integrated into existing cement plants.
According to given boundary conditions, the
width and length of the unit can be adjusted. For
complex retrofits, the grate can be shortened:
The shortest possible version, the prepol® SC-S
still offers more than 50 times more combustion
time compared to existing calciner loops but
needs a minimum of space.
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Unlock your
crushing potential

The right solution for every requirement: With thyssenkrupp Polysius as your partner, you
can expect the optimal customized solution for even the toughest opponents. Whether
titan® hammer crushers, impact crushers, double roll crushers, roll sizers or jaw crushers —
all solutions are available as stationary, semi-mobile or mobile crushing plants.

Our tailor-made solutions are designed to fit your individual installation and application to
ensure maximum performance. And that’s not all: Our service team offers maintenance

and repair services for every crushing technology on the market — not just our own.

You want to find out your ideal thyssenkrupp Polysius crushing solution?
Check out the complete portfolio:

www.crushing-technologies.com

thyssenkrupp



prepol® SC - advantages at a glance

incineration of even large amounts of
very coarse and wet alternative fuels of
up to 300 mm

Patented air blast transporting, with no
moving parts in the hot zone

Highest fuel flexibility thanks to the fuel
separation effect on the grate — “burn what
you get’

* Constant agitation of the fuel for a superior
oxygen supply and fewest CO peaks

e Complete and safe operation with lowest
emissions due to most suitable combustion
conditions

* Maximum reliability, proven in ten years
of operation with low maintenance costs
and several step combustors in operation

prepol® SC - the working principle of
the step combustor

Especially for existing plants that face
operation  problems  when  burning
alternative fuels, the “suspension” of fuel
particles in the gas stream as well as
the extension of residence time can be
reached with minimum effort: Compared
to an extension of the calciner loop, a step
combustor offers highest residence times
in a significant smaller volume. This is
possible as the fuel lies on the grate instead
of following the gas stream in the loop. The
small volume and the resulting lower weight
of the combustion chamber mean that less
civil construction reinforcement is required.

” Sy 1 &
coarse fraction of RDF during each air
shock blast

Separation of fine and

One step in preparation, several steps in
combustion. With direct calciner feeding, refuse-
derived secondary fuels can only be successfully
used if the waste has passed through a multistage
mechanical processing plant. The secondary
fuel has to be in such small pieces that it can be
suspended in the gas stream and totally burns
out within a retention time of approx. 5 seconds
in the calciner. This demands an edge length of
about 50-100 mm. Using the advanced prepol®
SC technology, even heavy waste fuels can be
used that are non-flyable and that have an edge
length of up to 300 mm. Waste preparation is only
needed to adjust the heating value and to control
contaminations, inert constitutants and harmful
substances. Instead of multiple shredding and
sorting steps in fuel preparation, the fuel is treated
on the multiple steps of the combustion grate.

The refractory steps of the grate are
equipped with nozzles which are connected
to air-blast cannons. The air blasts agitate
the fuel up and progressively convey it
along the grate. Moreover, the swirling-up
constantly turns over the fuel and assists
the combustion process, ensuring that a
very high throughput rate is achieved per
unit area of grate. A further advantage is
that the light, already-converted char of
the fuel particles is quickly blown out of the
combustor and entrained in the suspension
gas stream of the calciner, while the heavier
particles remain on the grate for further
thermal processing. The fuel transformation
is thus positively assisted by the active fuel
conveyance system throughout the entire
fuel retention time.
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In order to ensure the best combustion
performance, the step combustor is equipped
with a robust and reliable feeding system. The
material is fed by two screw conveyors which
push the fuel very defined onto the first step of
the grate. The cold fuel protects the conveyors
from direct contact with the fire. The first step of
the combustion grate is the platform-like ignition
table, on which the incoming fuel piles up. The
heap of fuel that acts as a seal against false
air and prevents hot gas from flowing back into
the screw conveyors and avoids overheating.
The fuel remains on the ignition table for a few
minutes where it is slowly dried, pyrolysed and
ignited by contact with the hot air. The heap of
fuel buffers also fluctuations in the feed rate and
the calorific value of the alternative fuel.

A new type of step combustor — the prepol®
SC-S

If boundary conditions of projects require a small
chamber size, e.g. due to little available space
in the preheater tower or availability of higher
quality alternative fuels, it is worth thinking about
the short version of the step combustor, the
prepol®-SC-S. In this version, the combustor is
connected to a small bypass TA duct. It consists
only of the ignition table, the first three steps
of the grate together with the screw feeding
system. The retention time is smaller compared

prepol® SC connected to the lower calciner section

prepol® SC connected to the lower calciner section

to the prepol® SC but big compared to ordinary
calciner loops: about 150-300 seconds can be
achieved — a valuable add- on to boost existing
installations. The combustor is integrated into
the pre-calciner and does not require a separate
tertiary air or meal connection — the radiation
heat pyrolizes the alternative fuel on the grate
before the gases and size reduced particles
enter the precalciner atmosphere. This makes
retrofitting of the system even easier.

Summary

The installation of a prepol SC is specifically
designed for the continuous and smooth usage
of high amounts of coarse RDF at the calciner.
The low preparation required for a wide variety of
RDF with different sizes and also high humidity
together achieves a very high flexibility for the
usage of all different kinds of fuels. Combined
with with the optimal combustion control of the
prepol® SC the influences on the kiln operation
and emissions are drastically reduced.

With the flexible sizing adaptable at different
installation conditions the prepol® SC is the ideal
for the solution for the usage of high RDF in the
cement kiln system.
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Counting carbon in the cement industry

FLSmidth Inc, USA

Colleagues from FLSmidth recently discussed the impact of ESG on cement projects, how
environmental impact frameworks and reporting tools are used, and what data really matters

when proving sustainability.

Investing in change

“Sustainability did not used to play an important
part of project due diligence,” says Tine
Bremholm Kokfelt, Senior Project & Export
Finance Manager at FLSmidth. “The focus was
on proving financial return, how a project would
provide jobs and support local development,
and some emissions — typically dust. Now,
sustainability is at the centre of just about every
project we work on. It's a big change in terms of
priorities.”

Tine works in FLSmidth’s finance department,
helping to connect our customers with the
finance they need to move projects forward. The
change she’s describing derives from a growing
global consciousness of the dangers posed by
global warming, and the ways in which climate
change is being addressed through the financial
markets.

While socially responsible finance has, to some
extent, always been part of the financial scene,
the increasing importance of ESG data to
investors and lenders, starting with the release
of the 2004 UN report ‘Who Cares Wins’ and
more widely accepted with the Paris Agreement
in 2015, has dramatically shifted the landscape.
Now, within the cementindustry at least, we have
reached a point where nearly every investment
is looked at through an ESG lens.

“What we don’t want to see is investors and
lenders leaving the cement industry only to
achieve their own short-term climate targets,”
Tine says. “This doesn’t solve the problem — it
just passes it on to other less suitable parties.
Fortunately, there are a lot of funds out there
actively seeking opportunities to finance projects
that reduce carbon emissions — including those
from the cement industry. The difficulty for these
financiers is how to know which projects will
actually perform. That’'s where all the frameworks
come in.”

Pictured from left to right:

Tine Bremholm Kokfelt,
Senior Project & Export
Finance Manager

Susanne Vedel Hjuler,
Sustainability Manager

. Sine Bogh Skaarup, Head
of Process Design, Lab &
System Engineering

How frameworks help prove the credibility
of ESG investments

Frameworks such as the EU Taxonomy, a new
European classification system, are designed
to clarify which projects can be considered
environmentally sustainable so as to protect
financial stakeholders from greenwashing and
help them finance projects that will contribute
to protecting our planet. The EU taxonomy
takes a ‘do no significant harm’ approach
to sustainability, so aims not just for carbon
reduction but also a safe working environment,
community benefits, etc. The US is expected to
develop a similar framework for investors, while
many other countries have either started work
on their own taxonomy or finalised one.

Figure1 demonstrates just how many
frameworks there are to navigate. While the
structure of the taxonomies tends to be similar,
the objectives, criteria and thresholds can
differ. Some include transition activities; some
use a traffic light system. If you consider that
one project may seek financing from various
multinational lenders, it's evident that the
frameworks — though certainly helpful — add an
additional layer of complexity to funding bids.

Cement and Building Materials Review No. 94 December 2023



Legend

In progress

Initiative

Canada: Canadian Standards
Association Green Taxonomy

I Mexico: Green Finance Taxonomy

| Chile: Taxonomy Roadmap |

l Peru: Taxonomy Roadmap |

International Platform on Sustainable
Finance Common Ground Taxonomy

In the EU,

now, the drive is to become

UK: Green Finance
Taxonomy

1 2 Hong Kong: Green Classification
: _ V Framewom
EU: Social Taxonomy
Dominican Republic: I Taiwan: Green Taxonomy |
‘Green Taxonomy

Vietnam: Green Finance
Taxonomy

N
e, E
| Indonesia:GreenTascnomy

Singapore: Sustainable Finance
Taxonomy

United Arab Emirates (UAE):
Taxonomy for Sustainable
Finance

Figure 1. Overview of green taxonomies and their
various stages of development

Thailand: Sustainable Finance
Taxonomy:

Australia: Sustainable Finance
Taxonomy

different scopes and context we make use of

Taxonomy-aligned — meaning your operations
meet the EU Taxonomy classification of
‘environmentally sustainable’. This applies as
much to our customers as it does to FLSmidth
and our competitors. As a result, there are huge
incentives to improve performance and reduce
environmental impact — and, in turn, provide the
data to prove it.

Demonstrating environmental sustainability

“These frameworks are helpful from an investor
and lender standpoint. However, they are
often very high level, or include very specific
comparisons — for example, how a product
performs compared to the ‘next best solution’,”
says Susanne Vedel Hjuler, Sustainability
Manager at FLSmidth. “We also need to be
able to demonstrate environmental credentials
of both our products and projects for specific
customer cases, as well as impacts across
our entire value chain. With the wide — and
increasing — range of requests for documenting
environmental sustainability performance, within

different methods and tools. This includes Life
Cycle Assessments (LCAs), as well as carbon
footprinting. Some tools and methods are more
granular than others, and provide the level of
detail that the plant wants; others give relevant
insights for investors.”

Our own in-house data demand has also
increased with our commitment to achieve
specific targets and contribute to worldwide
efforts to keep global warming below 1.5°C.
According to our Science Based Targets (SBTSs)
pledge, by 2030 FLSmidth will:

* Be carbon-neutral in our own operations by
2030

* Have 30% of our spend with suppliers with
Science Based Targets, by 2025

* A 56% reduction in our economic intensity
by 2030. (Meaning, if you consider the
lifetime use phase of all products we sell in
a given year, we need to reduce the ratio of
the expected emissions associated with all
of these products and their respective order
intake. That ratio must reduce 56% by 2030.)
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We made this commitment because we believe we have a responsibility to tackle climate change
— and the opportunity to make a real difference. As part of our SBT reporting obligations, we
collect information on every single energy consuming product that has been sold each year,
including the required parameters to estimate the expected lifetime energy consumption. This
data is then used to calculate lifetime greenhouse gas emissions from the product, applying
greenhouse gas emission factors for all energy types, from external databases.

Assessment methods and tools
definitions and uses

A Life Cycle Assessment looks at all the
potential environmental impacts of a project
or product throughout its life — sometimes
referred to as cradle to grave. For example,
an LCA on a new clinker cooler project would
considerthe raw materials used to manufacture
the cooler, as well as the construction and
‘use phase’ environmental impact, and ‘end
of life’ — i.e. does it become waste, can it
be recycled, etc. Even the manner in which
the raw materials and finished machinery
are shipped is considered. Further, it is also
possible to conduct LCAs with a reduced
scope, e.g. ‘cradle-to gate’, which includes all
potential environmental impacts until the point
where the product leaves the producer to be
shipped to the customer. The relevant scope
depends on the application of the study. LCAs
are governed by ISO frameworks and require
third party review. They can take hundreds of
hours to complete, depending on the project/
product being assessed.

LCAs can be used to produce
Environmental Product Declarations
(EPDs), which are specifically framed
summaries of the LCA studies, excluding
confidential information. LCAs are not
usually publicly available, whereas
an EPD can be a useful tool to show
customers how your product performs in
accordance with environmental targets.
Cement manufacturers use EPDs, and the
construction industry rewards the use of
products with an EPD under certification
schemes such as BREEAM, DGNB and
LEED.

An LCA Light Study uses the same
approach as an LCA, but may be based on
more assumptions and less granular data
and does not include a full ISO-compliant
report and third-party review. Thus, an
LCA Light Study can be produced more
quickly. The resulting data is still useful for
facilitating decision making.

Carbon footprinting addresses only greenhouse gas emissions, expressed as CO,-
equivalents, rather than the full range of environmental impacts assessed in an LCA. These
can still be made across the entire life cycle of a product, but may also focus on specific

phases, such as the use phase.

Setting performance expectations with
carbon calculators

‘For decades, we've been issuing process
guarantees on power, fuel and production, but
in 2018 we started work on a specific tool to
estimate CO, emissions for every project,” says
Sine Bggh Skaarup, Head of Process Design,
Lab & System Engineering. “We wanted to
be able to estimate environmental impact —
not only because we knew our customers

were interested, but also because it helps us
identify our ‘hot spots’, which is useful in our
product development. This calculation requires
additional data about external influences, such
as the source of the power, the type of fuel, etc.
I's also the only calculation that considers the
equipment within the system as a whole and
how it all performs together, which gives us an
idea of the opportunities for optimisation.”
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The CO, calculator is focused on the customer’s
perspective — the cement making process. It
addresses cement’s life cycle impacts from
cradle to gate — including the operation at the
cement plant, upstream impacts from raw
materials, and transport. The calculator is built
on the wealth of experience and knowledge of
our Process Design Engineers about how our
products will perform in a given application at
customer’s cement plants, and further draws
upon data from an LCA database, which adds
greater depth to the calculation.

“Within our Process Design Department, every
calculation we carry out is project-specific,”
explains Sine. “For example, we’ll calculate the
potential carbon reduction of clinker substitution
or alternative fuel projects.”

While we usually provide operational guarantees
such as power demand, fuel consumption and
capacity, we don’'t guarantee CO, emissions
because they are a result of power and fuel

The CBI project

consumption and, of course, much depends on
optimising operating parameters and the specific
inputs at the plant. For example, we have no
control if the electricity is generated from wind
power or a coal fired power plant.

“Our ambition is for all proposals to include CO,
calculations,” says Sine. “The more experience
we get, the more we can develop these tools, and
the easier it becomes to perform the calculations.
That’s not to say it's simple — obviously, as the
business case evolves, so does the calculation.
But the tools are becoming more sophisticated.
This not only helps steer the plant towards one
solution or another, but also sets expectations
for what the plant should be able to achieve with
that project, in terms of carbon emissions.”

“‘From the lender’s perspective, we're able to
provide more and more detail to support their
decision-making,” explains Tine. “And that’s

become increasingly important as finance
parties have to report on the CO, coming from
their investments.”

In 2022, we signed a contract with CBI Ltd in
Ghana for a new calcined clay facility. The project
will enable CBI to replace 30% of imported clinker
and reduce CO, emissions per tonne of cement by
up to 20%. The project gained financing from the
Danish IFU and Norwegian Norfund, both of which
required the project to be EU Taxonomy compliant.
Moreover, the Danish export credit agency, EKF
extended a green loan financing. They all wanted
to see the environmental impact of the project and
how that would develop over time. This project
required significant efforts from our team, who had
to perform the necessary calculations.

The threat of greenwashing remains

Though these reporting and compliance the long-term performance of the project. | hope

frameworks are intended to protect investors
from greenwashing; the threat remains.

“There’s no doubt that performing these
calculations is incredibly important to help
understand which is the right path to take, both
from a process and ESG perspective,” says
Sine. “But it’s also important to keep an eye on

that our customers keep those calculations in
mind once their projects are up and running, as
a benchmark for what should be achievable in
their operation. And | hope that they will call us
in to find further opportunities for optimisation.
Sustainability is not a box-ticking exercise. It's
the performance that counts — that's the data
that really matters.”
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Plant inefficiency and the impact on co,

reduction technology

Mark Mutter - JAMCEM Consulting Limited

Introduction

We have previously written a number of
articles on process optimisation, with the aim
of identifying the most important process
parameters which have an effect on the fuel
and power consumption of a cement plant.
Whilst process efficiency is always important, in
countries where fuel and power is cheap, it can
become less of priority when considering which
costs should be targeted. This is especially the
case where the market is sold out i.e. every
tonne that is produced can be sold.

However, regardless of the cost of the fuel,
process efficiency becomes vastly more
important when we consider the CO, emissions
associated with poor process efficiency — in
particular fuel efficiency, which is the focus of
this article. Poor process efficiency will result
in unavoidable emissions of CO, per tonne of
clinker and potential additional costs if the plant
is located in a country where carbon emissions
are taxed.

Even if the plant is located in a country where
there are no CO, regulations and taxes,
there will be a knock-on effect if the plant is
considering reducing their emissions through
the installation of a carbon capture and storage/
utilisation system (CCSU). The volume of CO,
that is generated by the plant and the total gas
that has to be treated will dictate the sizing
of any CCSU that is installed in the plant and
therefore the overall capital cost to the business.
Whilst technology is developing over time, the
current systems that are at a level which can
treat a large proportion of a plants waste gas
are extremely energy intensive and therefore
the larger the gas volume that has to be treated,
the greater the power requirement.

Therefore within this article we are considering
some of the previously covered areas, but
focusing on the differences in CO, generation
and gas volume to be treated for an efficient and
inefficient plant.

Overview of carbon capture technology

Whilstthereareanumberofdifferenttechnologies
that are being implemented for carbon capture in
the cement industry, the main principle is that of
separating the different gaseous elements and
compounds found in the stack gases and then
capturing the CO, for either storage or further
use. The typical composition of stack gases (on
a dry basis) from a cement plant, where inleak is
kept to a minimum, are shown below.

co

21%

1% 8%
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As can be seen from the analysis, only a
relatively small proportion of the total gas
stream is CO,, so minimising the total volume of
gas going to the carbon capture system is a key
way of reducing its sizing, thereby reducing the
capital cost of the system. A further element of
the currently technically ready systems is their
energy intensity, with figures of between 275
and 600 kWh/tonne of CO, captured, depending
upon the technology employed. Therefore a
plant capturing 1 million tonnes per annum of
CO, could require 54 MW of additional power
(assuming 400 kWh/tonne of CO, captured).

Over the longer term, maintaining a
focus on efficiency and inleaking air
will be critical, as increasing volumes
from the process for a CCSU that has
been designed for a specific volume
will result in the CCSU becoming the
limiting factor the pyro-processing
line and therefore clinker production.

Plant comparison

In order to demonstrate the difference between an efficient and inefficient plant, we
have evaluated several key operational parameters which will affect the sizing of the
CCSU due to either increases in fuel consumption or total gas volume as follows:

Kiln output: Operating the kiln at
the maximum output level is the key
to minimising kiln fuel consumption —
this is due to the fact that many of the
system losses such as the kiln shell
losses remain relatively constant
regardless of the throughput, soon a
kcal/kg basis the losses increase as
output decreases. In our comparison
of plants, we have added 10kcal/
kg for the plant that is running at a
sub-optimal kiln throughout level,
which in most cases will be due to
the other factors below making the
process inefficient and the plant
being fan limited.

Volatiles bypass: The use of a volatiles by-pass system
is quite widespread in the MENA region due to the
nature of the raw materials, with some plants containing
high levels of chloride in limestone or clays. However,
over time plants often use the by-pass system for the
wrong reasons. For example, poor combustion control
can lead to volatilisation of sulphates in the burning
zone, leading to the plant using the bypass to attempt
to remove sulphates from the system as opposed to
chlorides. In other situations, where there is significant
inleaking air in the system, the by-pass is overused to
prevent back-pressure on the ID fan. Regardless of the
reason for the over-use of the bypass, each percentage
of bypass that is used adds around 2.5kcal/kg to the
overall fuel consumption of the plant. In our comparison,
we have added 25kcal/kg for a 10% use overuse of the
bypass system.

In addition to the increase in fuel consumption in the
system due to the losses through the bypass system, it
is likely that the gases from the bypass system will also
have to be passed through the carbon capture, as the
stream will contain the CO, from the fuel that is burnt
in the kiln as well as the remaining CO, from the hot
meal passing from the preheater/precalciner into the
kiln. This will also increase the size of the CCSU system
and this has also been taken into consideration in our
calculations in the summary later in the article.
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Cooler efficiency: Inefficiency of the clinker
cooler is another of the main areas that results
in increased fuel consumption. This occurs due
to insufficient heat being recuperated from the
clinker at the front of the cooler, resulting in a
lower secondary and tertiary air temperature.
In our comparison of plants, we have added a
further fuel penalty of 10 kcal/kg for poor clinker
cooler optimisation.

Kiln feed chemistry: Maintaining a low
variability of kiln feed chemistry — in particular
LSF — will result in a lower fuel consumption,
avoiding cycling of the kiln burning conditions.
A good performance of kiln feed LSF SD is a
standard deviation of 1, with best practice being
0.7. In our comparison of plants, we have taken
a standard deviation of 1 for the efficient plant
and 3 for the inefficient plant, leading to an
increase in fuel consumption for the inefficient
plant of 8 kcall/kg.

Impact on fuel consumption

Inleaking air: The source of the
inleaking air in the process will dictate
whether the inefficiency is adding to the
fuel consumption of the plant or simply
making the gas volume that has to be
treated higher than necessary. Inleak
in the preheater tower will lead to an
increase in the fuel consumption as the
cold air that leaks into the tower will
cool the gases, requiring further fuel to
be added to compensate for the loss of
heat. Inleak after the tower will lead to an
increase the in the overall gas that has to
be treated.

In the comparison of the plants, we have
modelled for inleak in the tower — adding
15 kcal/kg to the fuel consumption — and
then a difference in stack oxygen of 10%
for an efficient plant and 14% for an
inefficient plant.

The table below shows the comparison of the fuel consumption of the efficient and
inefficient plants described above, taking into consideration the effects mentioned above.

Process factor Efficient pl_ant Inefficient p_Iant

(KCAL/KG clinker) (KCAL/KG clinker)
Base fuel consumption 760 760
Kiln output +10
Volatiles bypass +25
Cooler efficiency +10
Kiln feed chemistry +8
Tower inleak +15
Total 760 818

The table shows that the inefficient plant could have a fuel consumption of up to 8% higher than the
efficient plant when the above factors are taken into consideration.

Cement and Building Materials Review No. 94 December 2023



Impact on gas volume

In order to consider how this translates into the sizing of the required CCSU, we have
used a JAMCEM pyro-processing gas model to estimate the total volume at the CCSU

inlet based on the following:

Fuel consumption as identified above

All bypass gas is processed through the
CCSU along with the main stack gas

* 10% oxygen at the stack for the efficient
plant and 14% oxygen at the stack for the
inefficient plant.

Coal mill not in operation i.e. full gas flow to

CCSU.

The result of the analysis are shown below on a Nm?3/kg clinker basis.

Process factor Efficient plant (nm3/kg Inefficient_plant (nm3kg
clinker) clinker)
Volume PH exit 1.40 1.55
Bypass volume 0.04 0.09
Stack volume 1.84 2.90
Volume for CCSU 1.88 2.99

The main points of the analysis are as
follows:

The effect of the higher fuel consumption
can be seen on the preheater exit
volumes of the two cases.

The overuse of the bypass will contribute
to the higher volume of gas that has to
be treated by the CCSU.

High levels of inleaking air between the
preheater exit and the main stack have
a significant effect on the volume of gas
that needs to be treated.

In this comparison of best and worst
case the difference in gas volume is
around 60%.

The case we have presented of the inefficient
plant could be considered to be an extreme
(although we have visited plants with similar
conditions) and therefore the impact of poor
efficiency on gas volumes will be somewhere
between the two cases presented. If we were
to take a 30% increase in gas volume for an
inefficient plant, and used a capital cost scaling
power of 0.66, the resultant increase in the
capital cost for the inefficient plant would be
19% higher than the efficient plant.

Considering recent data for a plant capturing
500k tonnes per annum costing €300 million,
this 19% of additional cost would represent an
additional €57 million of investment. This order
of magnitude of capital cost differential should
be enough for any cement producer to consider
improving process efficiency and reducing
inleaking air.
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Boosting efficiency and decarbonization in cement
manufacturing with advanced Organic Rankine Cycle

technology

Andrea De Finis and Sara Milanesi, Exergy International

Cement is considered one of the most energy
intensive and CO, hard-to-abate sector. The
contribution of the cement sector to the global
annual energy consumption and carbon
emissions is significant and still on rise,
considering that the direct CO, intensity of the
cement production grew at a rate of 1,8% per
year during 2015-2020 whereas it should decline
by 3% annually to meet the target of NetZero by
2050.

The difficult challenge ahead for this sector will
be to meet a growing demand while limiting CO,
emissions.

In the last decades cement manufactures
have accelerated investments in technologies
to increase the efficiency of the cement
production process and reduce their carbon
footprint. Several technologies can be efficiently
employed, even in combined use, to control
carbon emissions such as the use of SCMs in
substitution to clinker, alternative fuels, waste
heat recovery systems (WHR), improved
technologies in pyro-process, Carbon Capture
Utilization and Storage technologies (CCUS)
and green hydrogen.

Waste heat recovery: a key solution for
cement industry decarbonization targets

Waste Heat Recovery (WHR) systems reveal
a very effective and market-ready solution
to achieve both targets of enhancing energy
efficiency and decarbonizing the cement
manufacturing  through  thermal  energy
exploitation. The enormous potential of heat
recovery in the cement sector has stimulated the
adoption of WHR systems across cement plants
worldwide. A recent market report by Global
Market Insight states that the WHR capacity
installed in the cement sector reached almost
2,5 GWe in 2022 and is expected to grow at a
CAGR of 11.8% in the period 2023 to 2032 to

settle at 7,5 GWe by 2032. In Middle East and
Africa region the growth is projected at 10.3%
CAGR for a total installed capacity raising from
around 80 MWe in 2023 to 187 MWe in 2032.

The move toward installation of heat recovery
technologies in cement factories will be further
driven by the growing prominence of ORC
based systems, which can recover a significant
amount of heat even from medium and low-
temperature sources.

ORC WHR systems versus Steam Rankine
cycle

Waste heat in cement plants can be recovered
from the exhaust flue gases of the kiln preheater
and the clinker cooler employing two different
technologies: steam Rankine Cycle and Organic
Rankine Cycle.

Steam cycle uses water as working fluid while
Organic Rankine cycle employs organic fluids
such as hydrocarbons or refrigerants instead
of water which is vaporized and expanded in
a turbine to produce electricity. The organic
working fluid has a lower boiling point and higher
vapor pressure than water and is therefore able
to use low-medium temperature heat sources to
produce electricity more efficiently than steam
cycle. The organic fluid for the ORC cycle is
chosen for best fit with the heat source according
to their various thermodynamic properties, thus
obtaining higher cycle and expander efficiencies.

Steam cycle have been for years the traditional
choice for Waste Heat Recovery in cement plants
and they still make up the largest number of
WHR installations worldwide. Organic Rankine
cycles have been growing in the last decades,
gaining momentum over steam due to higher
cycle and turbine efficiency for exploitation of
low to medium temperature heat sources in
addition to several further advantages.
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In the chart below characteristics of both systems are compared:

Features

ORC WHR plant

Steam WHR Plant

Temperature of heat

Suitable for a wide range of

Suitable for high

source temperatures >150°C for low to temperatures
medium power sizes > 260°C

Cycle Configuration Simple for the ORC cycle more Complex
complex considering the whole
WHR system

Cycle flexibility High Low

Efficiency

High efficiency even in off design
conditions

High at design point for
large kilns, low efficiency at
partial load

Water Consumption

No water consumption with an air-
cooled condenser

High

Type of Expansion

Dry expansion with no possibility
of blade erosion

Risk of steam condensation
and consequently of blade
erosion.

Personnel Needed

Automated plant, no need of
dedicated personnel onsite

Need of highly skilled
dedicated operator

Maintenance

Low maintenance needs and costs,

Complex maintenance and

remote control

high costs

CAPEX Higher capex

Lower capex

OPEX 150.000 USD/year

450.000 USD/year

In general, the operational flexibility allowing
high efficiency at a varying of load cases, the
possibility of no water consumption, the lower
maintenance costs of the ORC technology
are evaluated as important plus for a WHR
installation in cement plants.

Advancement in ORC technology

In recent years improvement in ORC technology
have helped mitigate capex expenditures for
these installations while increasing plants’
efficiency and profitability.

Exergy International, one of the major ORC
providers worldwide, launched in 2009 the
innovative Radial Outflow Turbine (ROT) applied
to ORC systems. Designed by EXERGY, the
Exergy Radial Outflow Turbine is covered by
current and pending patents and is the first
turbine of its kind to be utilized in an ORC
system. The Radial Outflow Turbine can convert
the energy that is contained in the fluid into
mechanical power with higher efficiency than
the competing technologies, the axial and radial
inflow turbines.

Using the ROT technology in an ORC system
for WHR applications entails additional benefits
due to its configuration and characteristics:

Abroader range of applicable fluid conditions
thanks to the radial outflow arrangement of
turbine stages

A more flexible and efficient design thanks to
straight blades and radial configuration

Lower noise and vibrations due to direct
drive low speed turbine

Improved maintenance and reduced
downtimes. The built-in mechanical group
of the turbine containing the bearings,
oil lubrication system and seals can be
easily removed without need of draining
the organic fluid away from the cycle. This
also dramatically reduces the downtime
of the plant when compared with other
technologies.

High reliability guaranteed thanks to standard
mechanical design for each turbine frame

The best trade-off between performance and
competitiveness achievable with the unique
multiple pressure admissions on a single
disk turbine

Optimized efficiency achieved with a high
number of stages on a single disk turbine
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Fig. 1 - 3d Section of Exergy’s ROT

ORC WHR system for cement application

ORCs Waste Heat Recovery systems for the
cement sector are typically designed with
an indirect heat exchange by means of an
intermediate loop utilizing a heat transfer fluid
(HTF), usually thermal oil, pressurized water or
saturated steam.

The power plant consists in a Waste Heat
Recovery system and an ORC module. The
waste heat recovery system extracts the thermal
power from the exhaust gases in the pre-heater
and clinker cooler and uses a thermal oil loop to
interconnect the Waste Heat Recovery system
to the ORC module. The organic fluid in liquid

2)
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TO RAW MILL, EPS
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=)
PUMP

CLINKER COOLER
AIR (2

Fig. 2 — Exergy’s ROT on a skid for a cement plant application

phase in the ORC closed circuit, is increased in
pressure by a pump, heated up and evaporated
respectively in the preheater and in the
evaporator, receiving heat from the thermal heat
transfer fluid and finally expanded in a turbine.
Then the exhaust vapour condensates in the
regenerator and cools down in the condensing
system before restarting the working cycle.
The condenser is more often an air-cooled
condenser (ACC) which avoid the use of water
and it is a more sustainable solution, but as
alternative a Water-Cooling Condenser (WCC)
can be also employed, when a stable source of
water is available for the purpose.

—
TURBINE

‘GENERATOR

RECUPERATOR

AIR COOLED
CONDENSER

Fig. 3 Example of an ORC
WHR cycle in cement plant
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Exergy’s case study application:
CementiRossi ORC WHR system in Italy

Since its start up in 2010 Exergy has designed
and installed more than 50 ORC plants with
ROT technology for a total capacity exceeding
500 MWe. Among this, 10 plants are Waste
Heat Recovery applications in energy intensive
industries such as cement, steel, glass and
Oil&Gas processes. A WHR project in the
cement sector was delivered in 2020 in ltaly
at Pederobba, Treviso, Italy for the customer
Cementi Rossi.

The customer need

CementiRossi requested EXERGY a turnkey
solution that included design, manufacturing,
erection, commissioning, and start-up of the
ORC power plant. Heat exchangers were not
included in Exergy’s scope. The challenges of
the project were connected to respecting some
requests and limitations agreed with the client,
namely site restriction due to the nearby area,
which also imposed the respect of strict limits for
noise emissions, and the request to choose a
non-flammable working fluid in the ORC cycle to
totally preserve the safety of the plant operation.

Exergy’s solution

EXERGY designed a customized and compact
ORC solution to convert approximately 15 MWth
into 3.6 MWe of electrical energy, guaranteeing
high performances of the WHR ORC unit and
short delivery times.

EXERGY chose to use prefabricated materials
to reduce delivery times and positively impact
on the final cost of the complete unit. The use of

prefabricated materials, preassembled on skids,
allowed Exergy to deliver the complete plant
saving half of the usual erection time required.

The Pederobba WHR ORC unit area is about
35m long X 45m wide. EXERGY managed to
position all the main components of the plant
in a compact solution comprising an air-cooled
condensing system, the Radial Outflow Turbine
(ROT), evaporator, generator and lube and seal
oil unit. Closing the turbines and generator inside
a container also allowed noise mitigation and to
respect the limit of noise emission imposed by
nearby area.

EXERGY’s main challenge was to optimize the
cycle design to enhance its efficiency that could
have been influenced by the need of using a
non-flammable working fluid in the ORC cycle.
In order to overcome the loss of efficiency when
using a non-flammable working fluid EXERGY
optimized the cycle design introducing a
reheating system in combination to the ORC.

The power plant equipment consists in two radial
outflow turbines rotating on the same shaft, one
high pressure turbomachinery and one for the
low pressure, both connected to the generator,
a reheater, an air-cooled condensing system,
evaporator, recuperator, lubrification and seal
oil units.

Thanks to the use of the ROT turbine and the
reheating configuration EXERGY could deliver
its customer an efficient design using a non-
flammable r1233ZDE refrigerantas working fluid.
This configuration resulted in 10% additional
cycle efficiency compared to an analogue cycle
with the same temperature limit.

t/d clinker

280 °C - 100°C

Client name: CementiRossi SpA
Plant name: Pederobba
Plant Location: Treviso, Italy

Cement plant production line capacity: 2500

Thermal power: 15 MWth

Heat Source temperature (diathermic oil):

WHR ORC unit power output: 3.6 MWe
Efficiency gross: 22,8%
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Figure 4. A view of the ORC power plant in CementiRossi cement factory

Results

The ORC WHR system was installed in 2020 and in operation since then. The 3,6 MWe of power
produced by the ORC unit can cover approximately the 30% of the cement plant energy demand thus
reducing the operating costs and increase the profitability of the customer’s business. Moreover, the
ORC plant contributes to reduce the carbon footprint of the cement manufacturing process allowing
to save approximately 5400 tonnes in a year and about 17.000 of CO, per year.

Conclusion

In conclusion, Waste Heat Recovery systems
proved a key measure for decarbonizing the
cement industry due to several advantages:

increased efficiency of the process
reduced operating costs
reduced energy demand and costs
reduced carbon footprint

facilitated access to electricity with
independent microgrids for remote or
isolated  site

a market-ready, viable and proven solution
with a fast time to market useful to accelerate
the decarbonization process

a low maintenance technology, with a long
useful life, high availability (+99%) and
minimum downtimes

Cement sector is looking to this solution
with more and more interest, but a larger
implementation of this technology is
hampered by the lack of financial support
for the initial investments and should
be encouraged by policy support from
local governments with tax credit and
incentives tailored for this application in
order to reduce the initial investment and
its payback period.
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Lump formation phenomenon in cement bags

N.El-Khashab', T. Fathi?, S.M.El-Aryan?

1 ASEC Regional Operation Manager (formerly)
2 ASEC Technical Center (formerly)
3 ASEC Technical Center

Abstract

Lump formation is a partial hydrate produced from the abstraction of moisture and carbon
dioxide by Portland cement (Hewlett 2004). This paper explains all the reasons which
may lead to lump formation in a cement bag and studies a real case in a cement plant.
During the case study, several chemical, physical, and mineralogical tests were performed
under the supervision of ASEC technical center. The collected data was analyzed to find
the root causes of this phenomenon. This research proposes an action plan to treat
the causes of lump formation, and this phenomenon has been solved based on the
application of this action plan. The case study presented here can provide guidance for
addressing this phenomenon in different plants.

Keywords

Lump formation; Cement

1. Introduction

This research treats lump formation in a cement bag by analyzing the root cause of
this phenomenon. Samples were collected from the cement plant and then chemical,
physical, and mineralogical tests were carried out in different laboratories and with
different techniques. This root cause analysis could be used for other cement plants that
have the same problem to find the best way to overcome it.

2. Chemical, physical and mineralogical
tests

Twelve samples were prepared; weighing
was performed using analytical balances
with a precision of 0.0001 g. Loss on ignition
was performed for the samples at different
temperatures using a furnace with a precision
of 5°C.

XRF (ARL 9900), a wavelength dispersive X-Ray
fluorescence instrument containing X-Ray
tube with Rh as anode, 11 fixed channels with
goniometer and a 3.6 kV generator, was used
to measure SiO,, AL,O,, Fe,O,, CaO, MgO, K,O,

273 273

Na,O, TiO,, MnO and P,O, (Rueda, et al. 2012).

XRD (PW 3209), an X-ray diffraction instrument,
was used to measure cement phases. The
identification of the most probable phases is
carried out using Panalytical X’Pert high score
software 2006 with the aid of the international
center of diffraction database (Ermrich and
Opper 2013).

Craft tests were performed in accordance with
ES 2253 and ISO 6591-1/1984.
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3. The main reasons for the lump formation
in the cement bag

At the beginning of this work, the main possible
factors causing this phenomenon were
reviewed. The following potential reasons have
been studied:

. Gypsum dehydration in Cement mill

. Gypsum dehydration in Cement silo

. Cement pre-hydration in Packing stage
. Cement pre-hydration in storage stage
. Syngenite formation

3.1. Gypsum dehydration in Cement mill

The heat produced on grinding can cause partial
conversion of the gypsum into hemihydrate
(2CaS0,.H,0) or y-CaS0O,. The extent to which
this occurs depends on the temperature reached
and the relative humidity within the mill. Partial
conversion to hemihydrate may be desirable,
as the water present in gypsum can cause the
particles of cement to adhere during storage,
with formation of lumps (Taylor 1990).

On the other hand, too high material
temperatures in the mill may cause:

» coating (hampering fluidization of material)

+ false set of cement (by dehydration of
gypsum to soluble anhydrite and then
recrystallization to gypsum)

 cement storage problems in silo (lump
formation).

Ifthe cooling by fresh air and radiation/convection
is not sufficient, water injection into the mill is
necessary (Hills 2006). In this work, the cement
temperature inside the mill was evaluated by:

* Determining Loss of ignition (L.O.l) at
different temperatures before and after the
cement mill.

» Studying the mineral composition of cement
using XRD.

* Reviewing the condition of the water spraying
system.

3.2. Gypsum dehydration in Cement silo

Lump formation occurs when the water released
from the gypsum during the grinding process
diffuses from the relatively hot inner part of the
silo to the cooler walls where it serves to hydrate
the cement (Hewlett 2004). If the cement material
temperature has not been controlled in the mill
system, the cement might enter the storage silo
at too high a temperature causing dehydration
of the gypsum (Fuller 2000).

In this work, the temperature of cement inside
the silo was evaluated by:

* Determining L.O.l at different temperatures
before and after the cement silo.

» Studying the mineral composition of cement
using XRD.

* Reviewing the cement temperature trend for
the past month.

3.3. Cement Pre-hydration in Packing stage

There are many requirements for cement bags,
which aim to ensure that the packed cement
is not affected by the surrounding climatic
conditions, whether during packing or storage
(ISO 1984).

Inthis work, cement pre-hydration was evaluated
by the following methods:

* The craft sample was analyzed according to
ES 2253 and ISO 6591-1/1984.

» Studying the mineral composition of cement
using XRD.

3.4. Cement Pre-hydration in storage stage

Ideally, cement bags should not be stored for
long. Long periods of storing of bags can also
cause lumping of cement known as “warehouse
pack” (Robinson, Stevenson and Bhatty 2004).
When cementis stored in paper sacks under high
humidity conditions (>90% relative humidity) for
some time, lump formation can occur (Hewlett
2004).

In this work, cement storage conditions were
evaluated by

* Determining humidity in cement storage.

» Studying the mineral composition of cement
using XRD.
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3.5. Syngenite formation

Lumpiness on storage can also result from the reaction of gypsum and potassium sulphate to
form syngenite (Ca0O. K,0. 2S0,. H,0) (Taylor 1990). In this work, XRD analysis was performed to

investigate the syngenite phase.

4. Results & Discussion

In this part of the case study, the results of the
tests hereby presented

a. The results of the 1.20
temperature trend showed 1.00
that the Conveyed Cement — /\/
: x 0.80
temperature to the silo was -
between 80 - 90°C 5 0.60
b. Lossonignitiontestsat250°C i 0.40
& 600°C were performed for 0.20 o
raw materials, cement mill 0.00 A A
outlet, sampler, silo outlet and gE?l/'e't Sampler | S'(')‘Ltslt:te' Pa;l;;:g
packing results were shown
o L.O.l at 250 °C 0.25 0.30 0.28 0.24
L.O.l at 600 °C 0.83 0.98 0.88 0.92

1. Dehydration of cement
inside the mill was about
70% with optimal operation of the water
spraying system.

2. The cement pre-hydration process took
place inside the silo.

c. XRD was performed at the cement mill outlet
and silo outlet.

40 -

CGoum iz, Lamite, $in

un Sz, Bronnmierta s

=—Caloum Shcate, Lamnite, 5y, Quartz, syn

ZmI2 Syn, Blownmi ke, 0

|__——— CGacum §Silicate, Lernite, 5yn; Quartz, syn

Figure 1: The XRD of cement sample showed that
the compounds are normal mineral compounds
of ordinary cement.

e T o e e 2056

Caldum Slicxte Hys

Calgum Slkcae; Lamte, syn

licats"

Lamite, syn; Portiandlte, syn
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Figure 2: The XRD of the packing sample showed
that the presence of hydrated phase (calcium
Hydroxide, Calcium Silicate hydrate) in addition
to calcium oxide and Calcium silicates, which
proves the presence of cement pre-hydration

There’s no formation of syngenite K,SO,.CaSO,.
H,0
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d. Analysis of paper bags for two types of bags in the
plant according to ES 2253 and ISO 6591-1/1984.

Type CEM II/B-LL42.5 N CEM II/B-LL42.5 N
Reference
Wt. 40 Kg 50 kg
o Ay ) out'erIl InternaI" Brown outer "White" InternaI“ Brown
White
Ai bilit .
. 82 778 118 688.3 Min. 200
cm?/min
Water Absorbance g/m? 40 26.4 36.2 25.3 20-30
References

5. Conclusion

According to the results obtained, several
reasons contribute to the occurrence of
lump phenomenon, including:

Conveyed cement temperature to silo
is greater than 80°. The plant should
optimize the cement temperature to
70 -75°C before it enters the silo.

Although dehydration of gypsum
inside the mill is acceptable, based
on L.O.l and XRD results, one could
observe that pre-hydration of cement
takes place inside the silo. The plant
should confirm the efficiency of silo
ventilation and dedusting filters above
the silo (to insure that the temperature
inside the silo doesn’t rise).

Paper bags (first layer and second
layer) don’t comply with ES 2253/2008
with regard to air permeability and
water absorbance. The plant should
confirm the quality of paper bags,
in addition to confirming the good
efficiency of compressed air system.
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Lindner’s New Komet Series 3: Powerful, Energy
Efficient and High-Throughput Shredding for Premium

Solid Recovered Fuels

Lindner-Recyclingtech GmbH, Austria

Spittal an der Drau, Austria/April 2023. Lindner’s Komet series has been the benchmark in
secondary shredding for decades. It has scored top marks for the new features introduced
in 2022, optimising the energy efficiency and throughput as well as ease of maintenance.

Innovation at the cutting edge.

The Climate crisis, political upheavals and high
energy costs, combined with a general increase
in energy demand and greater environmental
awareness with a clear focus on a functioning
circular economy, CO, reductions and an
expansion of renewable energy - these are
the challenging times in which the waste and
recycling industries and the different waste
streams play key roles. The aims are to extract
as many secondary raw materials as possible
from the different material flows and to recycle
them, in line with the circular economy. At the
same time, efforts are being made to turn non-
recyclable materials into high-quality, high-
calorific solid recovered fuels as efficiently and
while saving as much energy as possible. That
is how to substitute primary raw materials such
as natural gas, crude oil and coal and make a
valuable contribution to improving the carbon
footprint of operations.

The increased importance of and demand
for high-calorific substitute fuels (SRF) does,
however, have a slightly bitter aftertaste for the
manufacturers themselves. While the demand
for premium SRF is steadily increasing, so too
are the challenges within the industry. After all,
the waste and recycling industry is also affected
by high energy costs. What's more, there is
still a shortage of skilled workers who are
needed to maintain and service the processing
and recycling facilities. The goal — increased
production and throughput at reduced operating
costs — initially seems contradictory. Yet it is

possible, if one takes into account essential
parameters, such as perfectly coordinated
machines used in a recycling plant or optimising
the integrated shredding solutions. For example,
if shredders are consistently run at the optimal
operating point, resistant to non-shreddables,
and are easy to maintain or low maintenance,
it is possible to significantly increase both
productivity and energy efficiency.

Setting new standards in productivity and
ease of maintenance

Lindner's Komet Series shredders have been
on the market for over twenty years and are still
considered to be the benchmark in secondary
shredding and granulation. This is based on a
numberofKomet-specificproductcharacteristics,
such as its robust construction, precision, cost-
effectiveness, high throughput rates and fast
and safe access to the rotor. Lindner specifically
addresses industry needs with the Series 3,
launched in 2022. ‘Because we are so close
to our clients, we realised early on that there
is a shortage of skilled workers and a demand
for greater productivity and energy savings,’
explains Stefan Scheiflinger-Ehrenwerth, Head
of Product Management at Lindner. “The Komet
Series 3 models are therefore equipped with
product features that allow the shredders to
be practically maintenance-free and also make
optimal use of energy,” he adds.
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New Features

An automatic belt tensioning system, or ATB for
short, is atthe core ofthe new products, which also
feature a dust-proof drive unit and new software.
While the new software features are designed
to increase user-friendliness and machine
controllability, the ATB ensures the belt tension
is continuously monitored. If the tensioning
force deviates from defined parameters, the belt
is automatically retightened. The consistent belt
tension achieved by the ATB ensures that the
shredder always runs at the optimum operating
point, ideally utilising power transmission and
energy. ‘This also means that it's no longer
necessary to re-tension belts by hand and
it's easier to plan belt replacements,” adds
Scheiflinger-Ehrenwerth. ‘Low maintenance
also inevitably leads to minimal downtimes
and high uptimes, which is another factor that
significantly increases productivity. The ATB can
also be retrofitted without any problems.’ This
makes it possible to reduce maintenance work
to a minimum as well as make it as efficient and
predictable as possible.

Pader Entsorgung selects another Lindner
Komet 2800 HP

The company Pader Entsorgung GmbH & Co.
KG (PEG), a subsidiary of the Lobbe Iserlohn
and PreZero (Porta Westfalica) groups, has
been operating a high-performance mechanical
recovery facility in Paderborn-Elsen, Germany,
since 2005. It processes municipal solid waste,
commercial waste and mixed construction waste
— 24 hours a day, five days a week. Around
the clock, valuable materials are returned to
the material cycle as secondary raw materials
in complex processes, and non-recyclable
materials are turned into high-calorific solid
recovered fuels. This energy-rich SRF is
supplied to the cement and power generation
industries in particular. Lindner's Komet 2800
secondary shredder has been part of the team
since 2013. ‘We opted for a Lindner Komet in
2013, because at the time it was certainly the
most powerful and highest-throughput machine
on the market thanks to its seven-row rotor and
well-dimensioned drive. This is still the case
today,” affirms Daniel Vermeulen, Technical
Operations Manager at Pader Entsorgung.

While initial production was around 25,000
metric tons of high-calorific SRF annually, the
current production target is > 60,000 metric tons
per year. ‘Since the energy crisis, the market
has changed. Companies, including cement
plants, are increasingly substituting coal, natural
gas and oil with high-calorific SRF. The high
demand has made it necessary to expand the
facility and shredding equipment. Our machines
run continuously for 5 days. This demands good
quality and minimal downtimes, which can be
achieved mainly with low maintenance. Interms of
energy costs, we also have to save. That's why we
chose another Komet from Lindner,” Vermeulen
explains. The material stream processed at Pader
Entsorgung is primarily obtained from municipal
solid and household waste. The material is often
tough, the composition changes constantly and
the residual moisture is also usually very high.
‘The shredder has by far the most difficult task
in the recovery process. The Komet 2800 HP
is extremely powerful and has a high output
— usually around 20 t/h. Handling is excellent,
maintenance is well thought-out with easy
access to the maintenance door and therefore
to the rotor. Non-shreddables can be removed
easily and with little loss of material. This means
complex and time-consuming welding work
is a thing of the past and the machine is fully
operational again in no time at all.’

For solid recovered fuel to be a genuine
alternative to primary fuels such as oil, coal
and gas and to be used in the main burner, it
must meet high quality standards and possess
a range of material properties. In addition to
a homogeneous particle size of <30 mm, the
water, ash and chlorine contents in particular,
are a decisive influence on the calorific value.
The output material is therefore continuously
tested in-line with near-infrared sensors
(NIR technology) installed immediately after
the Komet. For quality assurance purposes,
automated material samples are also taken for
laboratory analysis. If the NIR sensors detect
too much chlorine, material containing too much
chlorine is diverted to a separate bunker and
processed differently. ‘Producing high-calorific
solid recovered fuels from such diverse fractions
is a science in itself. We are known for our high-
quality solid recovered fuels and the enormous
growth in recent years is proof. That’s a result we
are also proud of,” confirms Andreas Malinowski,
Managing Director at Pader Entsorgung.
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High-throughput secondary shredding —
Lindner’s Komet Series 3

The powerful and high-performance Komet Series
has been the benchmark in secondary shredding
for more than two decades — in particular when
it comes to the production of high-calorific solid
recovered fuels for the cement and power
generation industries. The new features of the
Komet Series are the answer to the industries’
challenges and optimise energy efficiency as well
as making the machine even more productive and
maintenance so much easier.

High-calorific SRF is in more demand than
ever — Pader Entsorgung invests in a second
Lindner Komet

Daniel Vermeulen (left), Technical Operations
Manager at Pader Entsorgung, and Andreas
Malinowski (right), Managing Director at Pader
Entsorgung, count on the reliability and superior
Nt output performance of Lindner’s Komet Series,
‘i(‘ . which they have been using to produce high-
calorific solid recovered fuels (SRF) since 2013.
Due to high demand, the company aims to
* produce > 60,000 metric tons per year, which is
| why it invested in a second Komet. The automatic
¥ Dbelt tensioning system, ATB, is a particular and
! extremely valuable improvement and one of the
newly introduced product features.

Incredible power in abelt drive —with Lindner’s
ATB

The well-dimensioned and powerful drive with
j automatic safety clutch remains an important
feature of the Komet Series and guarantees
supreme throughput and performance.

Image: Daniel Vermeulen, Technical Operations
Manager, in front of the Komet Series 3 belt drive
incl. safety clutch and automatic belt tensioning
system (ATB).
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SRF quality control

| To be regarded a genuine alternative to primary
| fuels such as oil, coal or gas, the highest quality
criteria must be met. In addition to a particle
size of <30 mm, the water, ash and chlorine
content crucially impact the calorific value. For
this reason, sensors using near-infrared (NIR)
technology installed immediately after the Komet
continuously test the material in line. If the NIR
sensors detect that the chlorine contentis too high,
material containing too much chlorine is diverted
to a separate bunker and processed differently.

High-calorific and homogeneous SRF

The high-calorific SRF produced as part
of the demanding and quality-oriented
process is stored in bunkers until the
loading. Pader Entsorgung primarily
supplies cement and power generation
operations.

About Lindner, Spittal an der Drau/Austria

The Lindner family business has been offering innovative, tried-and-tested recycling
solutions for decades. At its production facilities in Spittal/Drau and Feistritz/Drau in
Austria, Lindner manufactures using state-of-the-art production machinery shredders,
system components and spare parts that are exported to almost one hundred countries.
In addition to stationary and mobile shredders for waste processing, the portfolio also
includes complete systems for plastics recycling, SRF/RDF and waste wood processing.
Applications comprise municipal solid waste, commercial and industrial waste, waste
wood, plastics, packaging material, paper and light scrap.
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. Alternative fuels

Analytical air classification of kiln burner SRF

A practical solution offered by WhiteLabel-TandemProjects

WhiteLabel-TandemProjects e.U., Germany

Have you experienced reductive burn-out?

When compact fuel particles are not completely burnt before they enter the kiln
bed, they are affecting the pyro process by i.e., ring formation as well as the clinker
formation by reductive burn-out.

A common grain size distribution will not give you the complete picture of how fuel

particles behave in the kiln airflow.
;
Instead, knowing the actual flight

behavior of your fuel particles after
leaving the tip of the kiln end burner,
becomes a very useful and sometimes
necessary analytical tool for you to:

1. Monitor the quality of pre-
processing and adjust your fuel
specification in accordance to the
acceptance.

2. Optimize your burner settings
according to the SRF flight

Fig. 1: Clinker burnt under normal, slightly reduced, and brown clinker

behavior and burn-out. caused by reductive burningconditions by incomplete burn-out
3. Provide data on benefits of installing a robust

classifier up-front to your fuel transport. WLTP can engineer your solution, and thru the
4. Avoid reductive burn-out and increase your  2ffiliated company ROCKTEQ®, we offer the

TSR entire and adjusted system consisting of the

burner unit, dryer and the air classifier.
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. Alternative fuels

We have the solution:

With our analytical air classifier, the
SRF will be segregated into several
classes with similar flight properties.
By using different air velocities,
the fuel will be split according to
its form, density and its drag co-
efficient (cw value). For each class
the parameters (cw value, density
and form) will be derived to simulate
the actual trajectories per class and
quantity in relation to the given pre-
conditions of your particular kiln and
burner.

Fig. 2: The analytical air classifier

The resulting classification and
simulation provide a very detailed
picture of the flight behavior of
your SRF. This method is based on
physical testing on your actual fuel
and simulates the real trajectories
due tothe particlesinthe SRF. These
ballistic trajectories show where
the particle is likely to be found if
it has not burnt out completely or
beforelanding in the clinker bed.

Fig. 3 shows the classes of air
classifying at different velocities of
descent. The measurement starts at
the lowest fan speed (top left) and
ends at the highest (here8m/s, right
bottom). The obtained light fraction
is balanced whilst the heavy fraction
is classified again at the next higher
speed level. From light to heavy
the SRF is going tobe separated
into classes with the same flight
properties, but different form, size,
and densities.

Fig. 3: SRF classes according to its drag co-efficient and velocity of descent

equilibrium of forces on the particle consisting of the force of
gravity (g), mass force from initial velocity (vo) when leaving
The basis for the calculation of the burner, mass (density, geometry, and shape) and the
the trajectories is the dynamic  braking force from the air resistance (cw).
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Assumptions

Drop angle: 0°

Drop height MB: 2,90 m
Outletvelocity v 21 m/s
Secondary airvelodty: 10m/s

E 25 Secondary airtemperature: 980°C
0
i o
Fig. 4: Example of simulation of éﬂ 5 Sate"'te,b“r_"er onga.un
the probability of SRF trajectories @ Dm"l’{hejtgi‘]t' (21{00 "; S
er class and their quantit = Sl s e R
p q y =
i
1
05
0
0 2 6 -8 10 12 14 16 18 20 2z 24 26 28
Flight distance [ m ]
@ it fraction 1m/s light fraction 2m/s light fraction 3 m/s s |ight fraction 4 m/s
s heavy fraction 5 m/fs o |icht fraction 7 m/s = heavy fraction 8 m/s
100% ————— 100%
[ | —|
90% 90%
80% M % light fraction 80%
70% —cumulat!ve light fractlon 70%
5 ——cumulative dense fraction
. y S 60% 60%
Fig. 5: Amount of the fraction of &= v
classified SRF depending on the § 50% 50%
rate of descent £ / \
g 40% / 40%
=]
© 30% / \ 30%
20% \\ 20%
10% / 3 10%
0% . . | e S 0%
0,0 0,7 1.3 25 3.7 49 6,2 7,5

Fig. 5 shows the portion of classified
SRF per fraction. Approx. 90% of the
light fraction is already separated from
heavy (i.e., dense or wet) or 3D material
at a velocity of less than 4 m/s.

Depending on the TSR to be achieved, it
is highly recommended that these heavy
materials are separated beforehand. It
can be either used for the calciner or is
subsequently prepared by the plant or
the fuel supplier.

Office:
WhiteLabel-TandemProjects e.U.
Kornerstr. 44

D — 48151 Minster Germany

velocity air classifier [m/s]

Ask for our offer:
Analytical air classification consisting of:

» Air classification of a representative
30L-sample in the range from 0 to max.10
m/s

+ Weighing, documentation of the fractions
and determination of each density

» Calculations and simulation per each
resulting class

» Evaluation of results

* Test documentation including
recommendations for burner and fuel
improvements.

Contact:
Tel: +49 251 2871 7368

*ROCKTEQ Homepage:
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{(; GRACO

Keeping your open gear up and running

GRACO, Belgium

Graco’s open gear spray system is designed to lubricate open gears with the
right amount of lubrication in the right place at the right time.

Open gears operate in the most challenging conditions, such as high temperatures, high loads
(particularly shock loads), intense vibrations, and dirty environments. Should an open gear
experience problems, it can result in expensive downtime. And with an extremely high initial cost
and a lead time of six to 12 months, you clearly want to keep your open gear in tip-top condition.

This means keeping an open gear optimally
lubricated. Lubrication reduces friction because
the lubricant serves as a protective film on gear
parts, allowing moving parts to slide smoothly
over each other, and avoiding direct metal-to-
metal contact. Optimal lubrication is basically
a form of preventive maintenance. It avoids
expensive and time-consuming unexpected
shutdowns, keeps machines running efficiently,
and extends machine lifetime.

Open gear lubrication: Standards and
available technologies

The industrial gear lubrication standard is AGMA
9005. It stipulates a spraying time of the lubricant
equaltothetimeittakes for one ortwo revolutions
of the open gear, and in this timeframe spraying
should ensure complete coverage of the open
gear. The maximum interval between lubricant
applications should be five minutes, although
more frequent application of smaller quantities
is even better. The standard also stipulates
periodic inspection to monitor dose sufficiency,
nozzle efficiency, and spray pattern coverage.

Lubrication techniques

An open gear can be lubricated manually or
automatically. Manual lubrication techniques
are labor intensive, time-intensive, frequently
unsafe to perform, and lead to long downtimes.
They can lead to under- or over-lubrication, both
of which can result in dire consequences.

Automatic lubrication refers to the automatic
application of lubricant while the machine is in
operation. Splash lubrication via an oil bath is
one such method, although it leads to two main
problems. The oil level is difficult to monitor and
regulate, again leading to the risk of under- or
over-lubrication. And the temperature of the
oil bath can easily rise beyond the optimum. A
much more efficient approach is continuous or
intermittent loop lubrication through spraying
the right amount of lubricant at the right time and
in the right place.

An evolution in lubricant technologies is also
being witnessed. The trend is to move away
from graphite oil based lubricants to transparent
high-viscosity lubricants, the transparency of
which allows periodic inspections. However,
high-viscosity lubricants are more challenging
to pump and spray, which means using a
specialized lubricant spray system.

Cement and Building Materials Review No. 94 December 2023



The Graco open gear spray system

Over the decades Graco has mastered the art of spraying fluids in industrial settings in
all kinds of applications for all kinds of spraying materials and conditions. Together with
leading lubricant manufacturer Kltber Lubrication, Graco has developed a total open
gear spray system. It provides an open gear with consistent lubrication at the right time,
of the right amount in the right place, without over- or under-lubrication.

GLCX Controller or Customer PLC

FireBall 300 - 50:1

Fluid Pressure Gauge

e ™

. Air Filter/Regulator
For Spray Gun
Control Needle

Electric Magnetic Solenoid Valve

Open/close the gun and the pump

b

Air Filter/Regulator @
For Spray Gun Atomization e

LUBRICANT FLOW
AIR FLOW

ELECTRIC CURRENT

Graco Open Gear Spray Lubrication System Schematic

It consists of three main components:

The GLC-X controller is programmed in
intervals, which are the sum of the off-time
and on-time. It adjusts the off-time every time
it finishes the lubricant event based on the on-
time used.

At the end of the off-time the controller gives
an electrical signal to the solenoid valves which
release the air supply of the pump to the spray
gun solenoids (the needle). The pump starts
dispensing lubricant through the divider valve
(which measures the dispensed amount) and
the lubricant goes to the spray guns equally.
At the end of the on-time, the proximity switch
sends the signal to the GLC-X controller to stop
lubrication by switching off the air supply. The
fluid line remains under pressure due to the
closed needles at the spray guns, which prevents
the lubricant from dripping without control. The
GLC-X controller also shows the percentage of

lubricant left in the drum, the remaining time of
the next lubrication event, and shows reporting
data which are downloadable in Excel format
with timeframe selection.

The Fire-Ball 300 50:1 pump is designed with
few moving parts which means few wear points.
This translates into a low cost of ownership,
minimal downtime, low repair costs and easy
rebuild. The pump has large exhaust ports
which eliminate icing and allow efficient air
usage. The non metallic poppet valves offer a
positive sealing performance and are extremely
reliable in dirty air environments. They lead to
longer life without repairs and are inexpensive
to replace. The pump is extremely robust and
can pump high viscosity oils at or even below
freezing point. It gives long trouble-free life with
a warranty of seven years. Graco also offers an
electric pump for the open gear spray system.
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Spraying time vs. Temperature
Pump air pressure 5 bar

Spraying width vs atomizing air pressure depends on
viscosity of the lubricant.

Spraying time should be enough to spray during 2-3 gear
rim revolutions which is 10-15 sec for mills.

An important step during development was
testing the system with different lubricants
at certain temperatures, as the operation
temperature affects the pumpability and
sprayability. The chart and table above show the
results without additional heating of the lubricant.
Even at -3°C, the system in combination with
Kliber C-F 4 Ultra provides the open gears with
consistent lubrication.

Each PerformAA Automatic Spray
Gun features a pneumatically actuated
needle that will hard stop the flow
of lubricant once the spray event is
finished. This keeps the spray gun clean
and avoids clogging. The spray gun
dispenses a precise amount of lubricant
with no overdose and gives an excellent
spray pattern.

Efficient open gear cleaning kit

Graco also offers an open gear
cleaning kit that sprays Klubersustain
EZ 2-46 onto open gears. It enables
open gears to be cleaned up to
twenty times faster than conventional
methods. This was proved recently
at a leading cement manufacturing
plant in Morata, Spain where it was
used to clean off a black graphite
containing lubricant from the girth
gear and pinion in a sump lubrication
system. After applying the cleaning
lubricant for just four hours, the
operational lubricant was completely
removed and the girth gear and pinion
were perfectly clean. This saved
the maintenance team 80 hours of
manual cleaning usually required to
perform the cleaning job.
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id C-PG 17 Ultra @ Kliibersynth OA 98-1500(

Pressure, 5 bar

Temperature, degC

22

10

-2

Spraying time,

sec

Kluberfluid C-F 3 Ultra

28

Kluberfluid C-F 4 Ultra

45

115

Kluberfluid C-F 9S Ultra

13

156

Kliberfluid C-PG 17 Ultra

15

65

Klubersynth OA 98-15000

18

65

220

Excellent

ok

Still acceptable

Graco open gear cleaning kit




Practical implementations

The Vicat cement mill in France was running
12 tonnes per day and had only one lubrication
system for both open gear and plain bearing.
The system was suffering from excessive
vibration, wear and tooth pitting. The Graco
automatic open gear spray lubrication system
was installed. It not only reduced downtime
but saved 1700 liters of lubricant per year,
which amounts to a saving of around 5500
euros per year.

A lime mill in a cement plant in the United
Arab Emirates was forced to install a new
open gear system due to extreme wear
and damage of the existing one, which they
had been lubricating manually. For the new
open gear they wanted an automatic spray
lubrication system and selected the Graco
system. Benefits included reduced wear and
damages to the open gear, an extended
lifespan, and significantly reduced downtime
and maintenance cost.

Successful trial for a total solution in
Tanzania: Planned commissioning of the
project in 2024

One of Graco’s most recent projects brings
us to East Africa. One of the largest cement
producing companies in Tanzania had invested
in an automated lubrication system for their four
kilns. But the team was facing several issues.
The set-up was simply not achieving the results
promised. And even worse: nor the integrator, nor
the manufacturer, was coming up with solutions
to improve the quality of the spraying pattern
and the pumpability and overconsumption of
lubricants.

The cement plant's team turned to a local
supplier for a second opinion. They had already
carried out different hydraulic projects on site
at the cement plant. As a Graco Authorized
Distributor, they advised to replace the current
set-up with the Graco open gear spray system.

Graco worked closely together with the local
distributor to swap out the old components.
Then they configured the system to meet the
specific needs of the customer’s way of working.

o

Graco Fire-Ball pump installation at VICAT, France.

In this particular case the team chose the GLC
X locally controlled option (without connection
to PLC), including the drum elevator option for
safe lubricant drum swaps.

The system is given a certain amount of time to
complete all necessary cycles, but decides for
each lubrication cycle what the best settings are
to deliver the best possible results. For example,
it adjusts the intervals between spraying. The
system does so based on the input of the
proximity switch installed on the CSP Divider
Valve. As temperature has a big impact on the
viscosity of the lubricant, it is crucial to precisely
measure the dispensed volumes. This way the
most optimal spray pattern is always guaranteed,
in the cold of the night and the heat of the day.
And this optimal spray pattern on its turn makes
sure there is no over or under consumption of
lubricant.
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The Graco PerformAA Spray Guns are equipped
with a pneumatically actuated solenoid inside.
This prevents lubricant dripping from the
spray gun. This is a common problem in most
systems, as there is still residual pressure in the
line. The solenoid is hard stopping the pressure
at the exact moment the measured amount is
provided, resulting in less grease being used. In
this particular case, 5 grams of grease would be
just wasted due to the residual pressure in the
line. That would be 50% down the drain for this
particular cement company.

Graco’s open gear system also gives the
customer’s team an insight on the spraying
process. Upon commissioning of the system

they can remotely check in with the Auto Lube
app to monitor how much lubricant is being
sprayed and how the cycles are being carried
out. On top of that, they can also look into the
history of lubrication related events and other
valuable data.

With the heart of the system in operation, Graco
and its distributor also took a closer look at how
the oil drums were swapped out. It turned out;
this task was still carried out manually. They
installed a pneumatic drum elevator to make this
job easier. Now the operator can lift the pump
with just one push of the button: a lot safer and
cleaner than their old way of working with rope
and wrenches.

Graco partners with three other companies to provide a holistic solution

Graco’s open gear spray system can be
purchased independently, but the company is
also cooperating with three other companies
in @ new and innovative solution for Open gear
maintenance. The aim is to provide customers
with a trouble-free and cost-effective solution
that gives uninterrupted production, absolute
open gear protection, minimum operating costs
and professional after-sales service support. It
encompasses four aspects:

* Online machine monitoring: Shift to a
predictive and prescriptive maintenance
model with DALOG;

* Lubrication equipment: Apply the correct
lubricant amount in the right place at the
right time with Graco.

* High-performance lubricants: Increase
machine uptime and energy efficiency at
lower cost with Kluber Lubrication;

* Reprofiling: Extend the lifespan of your
gear with reprofiing by NOVEXA.

This complete open gear package increases
machine lifetime and reduces operating costs. It
enables excellence in service of all components
surrounding an open gear, through testing,
commissioning, auditing and after-sales support.

More information

For further information on the Graco open
gear spray system or the Open Gear Beyond
Lubrication System, contact Arnaud Debus
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The right cutting mill for every application

Powerful comminution with variable rotational speed

The FRITSCH Universal Cutting Mills PULVERISETTE
19 and PULVERISETTE 19 large ensure fast, easy
comminution of a wide range of plastics/polymers as
well as biological materials in small and large quantities.
Its main areas of application include environment and
recycling, secondary fuels/RDF in cement production,
power generation and other similar contexts, as well as
cannabis processing. There is a special stainless steel
version for the foodstuffs and pharmaceutical sectors.

The gradually variable rotational speed setting allows
optimal adjustment of the cutting speed to any sample
material. The well-conceived structural design of the
grinding chamber ensures optimized hygienic cleaning.

Flexible modular principle

By simply changing the rotor, you can adapt
your P-19 or P-19 large Cutting Mill perfectly
to any sample material. We have a range of
rotors and fixed knives with different cutting
geometries in a variety of materials. By choosing
the sieve cassettes, you can determine the final
fineness of your samples. Different funnels,
collecting vessels and stands made of a variety
of materials enable further configuration exactly
for your applications.

Overview of the main features:
«  Variable rotational speed from 300 — 3000 Theconnectiontoa FRITSCH high-performance

rpm or 50 — 700 rpm for optimized torque ~ ©F small volume Cyclone separator ensures

- Feed size up to 70x80 resp. 120x85 mm simple feeding and cleaning, higher final
+ Throughput up to 60/85 I/h fineness and faster throughput with minimized

thermal load of the samples.
+ Variable final fineness with sieve cassettes
from 0.1 — 20 mm Contact:
+ Tool-free maintenance due to the three-part ~ FRITSCH GmbH - Milling and Sizing

: : Selina Stemmler
housing and plug-in rotor Industriestrasse 8 « 55743 Idar-Oberstein « Germany

e Suitable for GMP and RoHS Phone +49 6784 70-155

«  Comminution without pre-crushing for long
solids like cannabis, straw or foils
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New small professional
grinder for versatile use

The FRITSCH Mini Cutting Mill
PULVERISETTE 29 is the ideal
laboratory mill if you regularly grind
small sample quantities of materials
such as grain, seeds or even plastics
and other materials with a low specific
density.

The FRITSCH Mini Cutting Mill
PULVERISETTE 29 is small & compact
as well as absolutely space-saving and
of course completely uncomplicated to
use and can be cleaned contamination-
free in a few simple steps.

Particularly powerful: The rotor with 4
straight cutting edges and fixed knives
made of hardened stainless steel
enables up to 48,000 cutting processes
per minute.

Overview of the main features:

» Variable rotational speed from 500 —
6000 rpm for optimal cutting speed

 Feed size up to 25 mm diameter,
volume up to 100 ml

 Variable final fineness with sieve
inserts from 0.25 — 6 mm

 Rotor and fixed knives are simply
inserted - adjustment of the cutting
gap is not necessary

« Particularly durable - rotor knives and
fixed knives are turnable

» Practical design for easiest cleaning
with just a few simple steps

* No loss of moisture during sample
preparation for determining moisture

Ideal for analysis of moisture, raw fibre
and ash as well as for IR and NIR

Thanks toits variable rotational speed, the
FRITSCH P-29 comminutes especially
grain and other seeds in an optimal way
and with almost no loss of moisture. It
thus fulfils the essential requirement for
analytically correct analysis in the area of
feed and raw material sampling.
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Highest fineness through
circumferential speed up to 190 m/s

The Spiral Type Jetmill of PMT-Jetmill is
specialized in optimizing air streams in
combination with a so-called rotor-motor-unit.

This combined “rotor-motor-unit” (RMU), built
with the highest precision, is the heart of the PMT
spiral jetmill. It grants a high operating security,
low energy consumption and finest products of
PMT’s Jetmills.

The results from aerodynamic research work
were implemented into a patented rotor wheel
geometry and in a mechanical concept to achieve
circumferential speeds of up to 190 m/s.

When used in jetmills with internal fine grinding
and classifying circuit, products with a fineness
even below 1 um top cut can be produced. This
fineness can be achieved even in industrial scale
machines and high content recovery classifiers.

The rotor unit is directly combined
with a high-speed motor unit with the
advantage of maintenance-free high-
speed bearings.
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Laboratory-size agitator bead
mills for finest dry-grinding

NETZSCH SpheRho®lab mill: highest fineness
and an optimum degree of efficiency. For
the development of new products, process
optimization and sample production

Fine mills and ultra-fine classifiers made by
NETZSCH are synonymous with highest fineness
and an optimum degree of efficiency. With
corresponding laboratory machines, the proven
technology can also be used to produce small
quantities of product on a laboratory scale. Today,
in many industries well-appointed laboratories are
a must for the development of new products, for
process optimization as well as for the production
of small samples.

With the laboratory version of the dry agitator
bead mill, initial trials for the development
of new products can be carried out from
a minimum volume of 0.5 I. A subsequent
scale-up of the results to production sizes
is possible. The SpheRho®1 is also ideal for
processing the smallest quantities as well
as for quality control, quality assurance and
process optimization. Here, the user canrely
on the reproducibility of the results obtained.
Further plus points of the NETZSCH
SpheRho® 1 are its simple operation and
high flexibility. Additionally a low cleaning

The NETZSCH SpheRho® 1 is the expenditure atthe highest possible product
laboratory version of the SpheRho® recovery can be guaranteed.
Dry Agitator Bead Mill. Compared to

conventional ball mills, with this mill The main field of application of this lab mill
type it is possible to obtain extremely s real comminution of various raw materials
fine products combined with very high with typical product fineness d50 in the
throughput capacities at low specific range of 2 ym to 70 pm. The continuously
energy consumption levels thanks operating dry agitator bead mill can be used
to its operating mode and stress jn single pass without classifier as well as
characteristics. in grinding/classifying circuit.
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Netzsch Prophi pre-grinding unit

Increase productcapacity, save energy, shorten production
time and ensure reproducibility - all this is possible with
the new ProPhi pre-grinding unit from NETZSCH.

This new technology improves your
dispersion process so that all subsequent
production steps benefit. With the ProPhi
you will reduce your premixing process
time by up to 50% and your cleaning effort
for large batches. In addition, you can
process sedimentation-prone materials
and fluctuating raw material qualities

without jeopardizing your process
reliability.

Focus on Your Advantages

« High product quality: for stable

rheological product properties (no
sedimentation after pre-dispersion)

« High process reliability, even with
fluctuating raw material qualities

« Sustainable production

» Reduction in energy consumption by
up to 30%

 Minimal cleaning effort for
batches

 Reduction in investment costs and
spare parts through the use of highly
resistant materials

« Smaller grinding beads can be used
for fine grinding - conditional energy
savings

« High productivity: reduction of the
premixing process time by up to 50%

large

Challenges the NETZSCH ProPhi can
master

The NETZSCH ProPhi crushes difficult-
to-handle coarse material with the most
effective physical operating principles.
Pre-dispersion of agglomerates, which
is usually carried out discontinuously or
continuously in intensive mixing units,
can also be carried out without any
problems. This re-quires prior introduction
of the solids into the liquid phase. A major
challenge in the continuous preparation
of coarse suspensions is their tendency
to sedimentation, which can be solved by
a correspondingly high flow rate and a
high product throughput.

NETZSCH ProPhi in your production
process

« For formulations with crystalline active
materials

« For formulations that are often pre-
ground with so-called colloid mills and
must achieve a fineness of <100 pm

« For abrasive and sedimentary
products, that lead to clogging
of agitator bead mills during the
subsequent fine-grinding process

» For batch sizes up to 10 m?
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Metso to launch new Range of Lokotrack
Crushers and Screens in Spring 2024

The first products of Metso’s new diesel-electric range of
Lokotrack®crushers and screens was launched in spring 2024.
The launch event, called Lokolaunch, took place at the Nokia
Arena in Tampere, Finland.

The new track mounted Lokotrack®
range, called EC range, is designed
and built on a unique new platform that
Metsohas beendeveloping since 2020.
The Lokotrack EC units feature a next-
generation diesel-electric powerline.
All process functions are electrically
driven and controlled by automation
to always perform at the optimal load
level. The new Lokotrack will have a
robust and distinctive design and it will
feature the latest digital tools, making
operating and maintaining the units
easier than ever.

“The new Lokotrack EC range will be
transformational for the mobile crushing
and screening of aggregates. This new
hybrid equipment with higher efficiency
and loweremissions will also significantly
contribute to Metso’s Planet Positive
offering and the company’s commitment
to reach its ambitious climate targets.
The new range, along with its related
parts and services, has been designed
to address the evolving needs of the
industry,” says Jarmo Vuorenpaa,
Director of the new Lokotrack offering at
Metso.
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In addition to launching the new Lokotrack
EC range at the Lokolaunch event, Metso
will present the latest advancements of
crushing technology, utilization of digital
tools, and parts and services designed
to significantly enhance the customer’s
operational efficiency and productivity
throughout the entire lifecycle of their
equipment.

“Lokolaunch 2024 is more than just
an event for customers and other
key stakeholders. It signifies a
demonstration of our commitment to
pushing the boundaries of innovation
and sustainability for the aggregates
industry. We are excited to gather the

industry’s key players to celebrate this
great milestone with us,” says Renaud
Lapointe, Senior Vice President of Metso
Products business line in the Aggregates
business area.

The upcoming invitation-only launch
event arranged at the Nokia Arena in
Tampere, Finland, is the fourth under
the Lokolaunch name, carrying a long
industrial history with it. Lokolaunch
has gained a reputation of being a
unique  Metso-organized  customer
event presenting new innovations.
Manufacturing of crushing equipment
began at Metso’'s Tampere factory in
Finland, which was called Lokomo at the

time, already a hundred years ago.

Dust protection solution thanks
to innovative components

Operators of bulk material handling systems
are always looking for solutions to ensure
the safety of their systems and employees
and to minimize the risk of explosions.

Of course, the non-contact side and rear
seals from ScrapeTec only work perfectly
ifthe distance to the conveyorbeltremains
constant. Other solutions ensure this: The
SureSupport, for example, stabilizes the
belt exactly where the bulk material hits
the transfer point and deformations can
occur under heavy weight loads. And the
PrimeTracker, the conveyor belt tracking
assistant, mounted on the lower returning
belt, controls and regulates the even belt
run and thus also the belt overhang to the
AirScrape seal.

Cement and Building Materials Review No. 94 December 2023



This described interaction of the
innovative ScrapeTec products is
defined by the manufacturer as a dust
protection solution.”Transferpoint
of conveyor systems are real "dust
emitters”, which pose a risk to
employees and system safety with
their enormous dust emissions,”
says founder and owner Wilfried
Duannwald, who is responsible for the
development of ScrapeTec products.
"My years of working underground
as a mining engineer motivated me
to develop solutions that avoid dust
generation and spills and thereby
improve working conditions.”

ATEX and FRAS requirements are
also met

Of course, ScrapeTec knows that the
explosion protection requirements are
particularly high in mining and that the
ATEX product guidelines and operating
guidelines must be met for plants in
Europe. For this purpose, in addition to
the standard seals for AirScrape and
DustScrape, special polyurethane seals
are offered whose low flammability and
antistatic properties have been tested
by TUV and are ATEX-compliant. As far
as the DustScrape is concerned, in this

case special stainless steel filters will
be used that meet the requirements for
explosion protection. All of the products
mentioned can therefore be used in the
ATEX-relevant dust zones 20, 21 and 22.
In addition to mining, this also applies
to conveyor systems in the food sector,
where there is a high risk of explosion
due to dust - sugar and flour are the most
explosive examples here.

But the ScrapeTec dust protection
solutions for mining and other particularly
explosive conveyor systems can also be
used internationally. Because they can
also show that the special seals have
been tested according to FRAS (Fire
Retardant Anti Static), which is the global
standard in mining.

With the innovative dust protection
solutions from ScrapeTec, one can
confidently speak of preventive measures
for explosion protection - innovation
versus explosion.

&

Bulksolids-portal
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5'-5_;] Diary dates

INTERCEM Shipping Forum 2024
@ NH Roma Villa Carpegna, Rome, Italy
5% 22-23 January 2024

&

Industry 5.0 (Online Event)
@ Your device
5% 06-07 February 2024

For more information, please contact:
Industry Link Tel.: +40726 497 448

g -

Cemtech Middle East & Africa 2024
Decarbonising Cement | Sustainable
Solutions Across All Continents

Q Sofitel Dubai The Obelisk, UAE
5% 18-21 February 2024

For more information, please contact:
Industry Link Tel.: +40726 497 448

@

INTERCEM Dubai 2024

Q Jumeirah Emirates Towers,
Dubai, UAE

5% 27-29 February 2024

For more information, please contact:
Ms. Lola Carragher
Commercial Sales Manager

g =

Cement

2" CemProducer Conference &
Exhibition
Future-proof process optimisation

@ Limassol, Cyprus
5% 6-7 March 2024

For more information, please contact:
Dr. Robert McCaffrey, Global
CemProducer Conference convenor
Tel.: +44 1372 743837

Fax: +44 1372 743838

g -

EnviroTech

9 Hotel Cascais Miragem Health & Spa,
Lisbon, Portugal

5% 10-13 March 2024
4

Cementitious Materials International
Technical and Trade Congress
(EMEA and Americas)

9 Casablanca, Morocco
5% 18-19 April 2024

For more information, please contact:
Industry Link Tel.: +40726 497 448

g =

16" Global Slag Conference,
Exhibition & Awards

Q Le Meridien Dubai Hotel &
Conference Centre, Dubai, UAE

5% 23 — 24 April 2024

For more information, please contact:
Dr. Robert McCaffrey
Tel.: +44 1372 743837
Fax: +44 1372 743838

g -
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INTERNATIONAL CEMENT CONFERENCE

Cemtech

PRODUCTION EXPERTISE - MANAGEMENT SKILLS

MEA2024

Decarbonising Cement:
Sustainable Solutions Across All

Continents

CONFERENCE « EXHIBITION
NETWORKING * PLANT TOUR

Sofitel Dubai The Obelisk
18-21 February 2024
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SUPER EARLY-BIRD OFFER Register now to save USD445!

International conference and Knowledge partner:
exhibition organised by L
International TOGETHER FOR g For more details, programme update
.0, EXCELLENCE o : "
cemﬂmrewew - T and to register, visit:
Supported by: @ L ry www.Cemtech.com/MEA2024
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Evolving the well-established

Training
Programme
2024 & 2025  ~

Crash Course Process Control ‘
19 - 21 February 2024 : <

Energy Balances and Efficiency
18 - 21 March 2024

Crash Course on Cement Production \
and Use

27 - 31 October 2025

~
Cements of the Future .
11 April 2024
31March 2025
Grinding Technology in Cement | EI’r::ﬁEI More information and registration:
Production www.vdz-online.de/en/training

3 -7 June 2024 training@vdz-online.de

Burning Technology in Cement | Follow us on Linked i}
Production

24 - 28 June 2024 VD2

Firing Alternative Fuels Toulouser Allee 71

23 - 26 September 2024 40476 Duesseldorf

15 - 18 September 2025 Germany



6-7 MARCH 2024 LIMASSOL, CYPRUS

CemProducer.com

#cemproducer

CONFERENCE - EXHIBITION

Global CemProducer Enquiries

Future-proof state-of-the-art cement production

Exhibition and sponsorship:
Process Optimisation to Maximise Profitability paul.brown@propubs.com

Process Control for efficient production Programme and speakers:
Maintenance, projects and more... O T Ul D

Special discounts for
cement producers

Including
field trip to
Vassiliko Cement

T -
Photo: = . e '
Vassiliko Cement . e - -



L U U
LISBON

ENVIROTECH

W 2 RLE) THE GATEWAY TO GREEN CEMENT
CEMENT

10— 13 MARCH 2024

Hotel Cascais Miragem Health & Spa, Lisbon, Portugal
Join cement industry professionals from around the world at EnviroTech, World Cement's
first in-person conference and exhibition.

Featuring a 2.5 day expert-led conference agenda, Q&A sessions, panel discussions, a full
exhibition, and multiple networking events, EnviroTech offers you the opportunity to engage
with industry leaders and gain actionable insights into how your company can play a role in

the decarbonisation process.

@ KNOWLEDGE @ LEAD GENERATION
@ NETWORKING OPPORTUNITIES @ BRAND RECOGNITION
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www.worldcement.com/envirotech2024

For sponsorship opportunities please contact:

Rod Hard lan Lewis




o'" §§| Diary dates
. CEMENTTECH 2024
66 IEEE'IAS/P_CA Cement The 25" China International Cement
Industry Technical Conference Industry Exhibition
@ Gaylord Rockies, Denver, USA @ Wuhan International Expo Center, China
5% 5-9 May 2024 5% 26-28 June 2024
7I For more information, please contact:
D Ms. Joanna Long

Tel.: +86-10-88083329
b =
1st Global ash trade, shipping,

beneficiation and use in
cement and concrete

1st Global CemCCUS Conference/
Exhibition/Awards
Carbon capture use/storage for

cement and lime
with Brevik CCS plant visit Q TBC

5% June 2024

For more information, please contact:

Dr. Robert McCaffrey
E 14-15 May 2024 Tel.: +44 1372 743837

Fax: +44 1372 743838

Q Oslo, Norway

For more information, please contact:

Dr. Robert McCaffrey 7‘ %
Tel.: +44 1372 743837 % )
Fax: +44 1372 743838 9% International VDZ Congress

D;' a Q Diisseldorf, Germany
5% 6-8 November 2024

For more information, please contact:

Women in Cement and Construction Ms. Sybille Matthai
International Congress Tel. +49 211 45 78-342
%
Q Dublin, Ireland 4 o
CarbonZero Global
zj 15-16 May 2024 Conference and Exhibition
For more information, please contact: Q Madrid, Spain
Industry Link
Tel.: +40726 497 448 G-_i] 16-17 October 2024

For more information, please contact:

7' % Industry Link
D “ Tel.: +40726 497 448
Z =

CEMENERGY VI international Sustainability and ESG

conference . :
International Summit
9 Belmond Grand Hotel Europe, Saint
Petersburg, Russia 9 Madrid, Spain

5% 18 October 2024

For more information, please contact:

5% 29-31 May 2024

For more information, please contact: Industry Link
Tel.: +7 495 5805436 / +7 812 3350992 (ext. 211) Tel.: +40726 497 448
b & < O -
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VI INTERNATIONAL CONFERENCE

29-31
MAY 2024

insigh

Organized by

the Russian Union of Builders
and the esteemed International
Analytical Review "ALITinform:
Cement. Concrete. Dry mixes."

CemEnergy promises to be

a remarkable platform.

@,Nm

CEMENERGY

The conference will be attended

by representatives of domestic and foreign
industry associations, CEOs of companies
specializing in the production and sale

of cement and modern binding materials,
top managers, leading scientists and
technical experts.

Speeches and reports by leading
industry experts, providing valuable

ts and fostering collaborative

discussions.

Exhibition of cement industry
companies, offering opportunities

to explore the latest innovations

and strengthening business relations.

9 Rich cultural program — great

oportunity to experience the beauty
of St. Petersburg's white nights during
city sightseeing and boat tour.

LOOKING FORWARD
TO MEETING YOU
IN MAGNIFICENT
SAINT PETERSBURG!

info@alitinform.ru
svetlana.c@alitinform.ru

+7 (495) 580 5436

+7 (812) 335 0992 (ext. 211)
www.cemenergy.com
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CEMENTTECH 2024

June 26-28,2024
Wuhan , China.

Organizer:

Age China Building Materials Federation
(& China Cement Association
CCPIT Building Materials Sub-council

Supported by:

TURKCIMENTO

Media Partners: Ciiiilevcw Eﬁ: LLEMEHT
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@ Diary dates

VDZ In-class Training

Crash Course Process Control

5% 19-21 February 2024

CemNet Training 2024

Alternative Fuels for Firing
Cement Kilns
(3-Week Online Training)

Alternative Fuels for Firing
Cement Kilns
(3-Week Online Training)

Cement Manufacturing
Technology
(6-Week Online Training)

Cement Kiln Process
Chemistry
(6-Week Online Training)

15t January 2024
s 15" April 2024
9= 015t July 2024
07t October 2024

Decarbonising Cement
Manufacture
(6-Week Online Training)

Cement Factory Maintenance
(6-Week Online Training)

Cement Kiln Pyroprocessing
(6-Week Online Training)

227 January 2024
e 08t April 2024
9= 08t July 2024

14" October 2024

Training

g -

Energy Balances and Efficiency
5% 18-22 March 2024

Q Your Device @ a

Grinding and Milling Systems
(6-Week Online Training)

Cement Factory Quality Control
(6-Week Online Training)

29*" January 2024
e 22" April 2024
9= 17t July 2024

21t October 2024

Cement Kiln Refractories
(6-Week Online Training)

o 227 April 2024
9= 08t July 2024

Calcined Clay Cement
(3-Week Online Training)

15t January 2024
o= 15% April 2024
2= 015t July 2024
21st October 2024

White Cement Manufacturing
(6-Week Online Training)

"j 29* April 2024
9= 14t October 2024
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http://www.vdz-online.de/en/training
http://www.CemNet.com
mailto:training%40vdz-online.de?subject=
mailto:Training%40CemNet.com%20?subject=

@ Diary dates

Ceramic

2024 Uniceramics Expo ACHEMA 2024
Q@ Foshan, China D;I Q Frankfurt, Germany
5% 18-22 April 2024 = 5% 10-24 June 2024 IZI

Tel: +86 18566021320

TECNA 2024
The International Exhibition of
Technologies and Supplies for Surface

9 Rimini Expo Centre, Italy
5% 24-27 September 2024 IZI

STEEL FAB Exposolidos, Polusolidos and

Machinery, Technology, Equipment Expofluidos 2024

@ Expo Centre Sharjah, UAE Q La Farga de L'Hospitalet,
7, Barcelona, Spain

5% 8-11 January 2024 4

5% 6-8 February 2024 r_;’.
Alroy a Adib

Tel.: +971 50 3506541 Tel.: +971 55 5337314

k¢

e-drive Turkiye 2024
Q@ IFM, Yesilkoy, Istanbul, Tiirkiye

5% 22-25 February 2024
U %
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https://edriveturkiye.com.tr
mailto:info%40edriveturkiye.com.tr?subject=
http://www.achema.de 
http://en.tecnaexpo.com
http://www.uniceramicsexpo.com
mailto:eva_chan%40uniceramics.com.cn?subject=
http://exposolidos.com
http://www.steelfabme.com
mailto:alroy%40expo-centre.ae?subject=
mailto:adib%40expo-centre.ae?subject=
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CARBONZERO

ALTERNATIVE FUELS & RAW MATERIALS
GLOBAL CONFERENCE & EXHIBITION

! GLOBAL CONFERENCE
% NAND EXHIBITION

Sustainability & ESG

International Summit

Industry Link

Corporate events and services

International Congress CEMENFITIOUS
WOMEN IN CEMCO MATERIALS

Inclusion, Diversity, Equality .
in the Construction Industry TRADE SUMMIT

Executive events for business acumen, networking
and industry knowledge for cement and construction
of the future. Details on programs, dates and
locations are available at

contact@industrylink.eu



5'-5_2] Diary dates

London PropTech Show
@ ExCel London, UK
5% 27-28 February 2024

U &
LOGIMAT
Q@ Stuttgart, Germany
5% 19-21 March 2024

U %

ANALYTICA 2024

Q Trade Fair Center Messe
Miinchen, Germany

5% 9 April 2024

Future Days
@ Congress Park Hanau, Germany

5% 23-25 April 2024 D;.

12" Annual Modular, Prefab &
Construction Tech Senate

Q@ Manila, Philippines
5% 15-16 May 2024

For more information, please contact:
Aimi Najwa
Tel: +60327750000 ext.514

G =

14t ERBIL BUILD EXPO
14 Erbil International Building &
Construction & Machinery Exhibition

Q Erbil International Fairground, Iraq

5% 21-24 May 2024

For more information, please contact:
International Sales & Marketing

tel.: +90 506 1269692
g =

International Conference for
Dispersion Analysis & Materials
Testing 2024

Q@ Berlin, Germany

59 10-11 June 2024 (/] N

Big 5 Construct Egypt

Q Egypt international exhibition
center (EIEC), Cairo

5% 25-27 June 2024 @

InnoTrans 2024

Q Berlin Exhibition Grounds,
Germany

% 24-27 September 2024 “

SOLIDS Dortmund 2024

9 Berlin Exhibition Grounds,
Germany

% 9-10 October 2024 7
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https://future-days.netzsch.com
https://www.big5constructegypt.com/?utm_source=social-media&utm_medium=linkedin&utm_campaign=pinned-CTA-visit-website&utm_content=7014G000001cGOsQAM&utm_term=CN%3Dpinned-CTA-visit-website%2FSN%3Dsocial-media
https://www.innotrans.de
https://www.solids-dortmund.de/en 
http://www.trueventus.com
mailto:aimi%40trueventus.com?subject=
http://www.pyramidsfair.com
mailto:marketing%40pyramidsfair.com?subject=
https://conference2024.lum-gmbh.com/
mailto:info%40lum-gmbh.de?subject=
https://www.logimat-messe.de/en
mailto:logimat%40euroexpo.de?subject=
https://analytica.de/en/munich/
https://proptechshow.com 
mailto:info%40proptechshow.com?subject=
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Indian Global Magazine on Industry

INDUSTRIAL

ANGLES

IThe Industrial Leader’s Vision

WANT TO BE HEARD?
WANT TO BE KNOWN?
WANT TO BE UNDERSTOOD?
WE CAN BE YOUR VOICE !!!

Industrial Angles has 360 degree experience, expertise and
exposure to reach to your Target audience and deliver your
knack to them.Bank on us for all your communication needs!

HO : F-49 Okhla, Phase-1, New Delhi-110020, INDIA
E. mail : industrial.angles@gmail.com
Cont. us : +91- 8827849864
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«—UAECement..

Become a member of UAECEMENT.COM ...

WWW.UAECEMENT.COM

UAE Cement Portal Web Site

www.aucbm.net www.simankhabar.ir www.cmtevents.com

UAE CEMENT PORTAL WEB SITE

www.UAECEMENT.com
. infoQuaecement.com
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WE MANUFACTURE IN ITALY TO SUPPLY ALL AROUND THE WORLD
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R -
CONVEYOR & ELEVATOR BELTS
STEEL CORD & TEXTILE

ISO 9001

SIG

CONVEYOR BELT SOLUTIONS

Via A. Colombo, 144
21055 Gorla Minore (ltaly)
Phone +39 0331 36.51.35

www.sig.it
E-mail: sig@sig.it
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SIMAN NEWS

lran Cement News Agency

SK

www.Simankhabar.ir
O 21 Oloww o (kx5 > oSl

@ simankhabar a @simankhabar

1= |IRAN Cement Industry Capabilities and Equipments Production in SimanKhabatr.ir

SK Automatic Big Bag Filling Station With Lifting System

For Export

For more information please contact us :

Tel : +98 21 6642 89 14
Fax: +98 21 6691 53 29

info@simankhabar.ir
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