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LIMESTONE PROCESSING — PROBLEMS

DOI: 10.25075/BMC.2022.37

Jovanovi¢ V., Todorovi¢ D., Ivosevi¢ B.,
Radulovi¢ D., Mili¢evi¢ S., Mihajlovi¢ M.
INSTITUTE FOR TECHNOLOGY OF NUCLEAR AND OTHER MINERAL RAW MATERIALS,
BELGRADE, SERBIA
v.jovanovic@jitnms.ac.rs

Abstract: Limestone is a versatile commodity used to create products for ag-
ricultural, environmental, and industrial purposes. Cement, paint, soil amend-
ments, and even breakfast cereals all contain this resourceful mineral. Of course,
mined limestone is not naturally found in a suitable form for many of these
products. Therefore, various processing systems are needed to transform raw
limestone rock material into a useful product. Common limestone processing
methods that prepare the material for subsequent manufacturing stages include
drying, calcining, pre-conditioning, and pelletization. The following information
highlights limestone processing issues associated with these techniques, as well
as general material challenges associated with limestone manufacturing.

Key words: LIMESTONE, PROCESSING, PELLETIZING, DRYING, CALCINATION

INTRODUCTION

What does a typical limestone pelletizing process look like?

Pelletization is an agglomeration process whereby material fines are “grown”
through a tumbling motion in the presence of a liquid binder or water. While all
agglomeration processes can be customized to suit the unique needs of the mate-
rial being processed, in general, it follows these sequential steps:

1) Material fines can be pre-conditioned in a pin or paddle mixer. Not all pelletiz-
ing processes use a pre-conditioning step, but those that do see added benefits
such as reduced binder use, increased production, and an improved end product.

2) After pre-conditioning, the material moves on to the disc pelletizer. For those
that do not pre-condition, this is where the pelletization process begins. Here, ma-
terial is continually fed to the disc pelletizer and wetted by a liquid binder spray.
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The disc’s rotation causes the wetted fines to form small, seed-type particles (nu-
cleation). The seed particles “snowball” by coalescence into larger particles until
they reach their desired size and exit the pan. When a pre-conditioning step is
used, seed pellets form in the mixer, and are enlarged and further rounded and
refined on the disc pelletizer.

3) Finally, a belt conveyor transports the pellets to a rotary dryer if moisture
removal is necessary. While reducing the moisture content, the dryer can also
polish pellets into their final, hardened form.

Picture 1. Typical appearance of limestone consolidation products
by pelletization process

The flow diagram in a picture 2. below is a visual representation of the pelletiza-
tion process:
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Picture 2. Visual representation of the pelletization process

LEGEND: /.Raw Feed, 2.Paddle/Pin Mixer, 3.Binder Feed, 4.Spray Rate, 5.Disc Pelletizer,
6.Feed Onto Pelletizer, 7.Binder Feed, 8.Liquid Spray System, 9.Transfer Conveyor,
10.Rotary Dryer, 11.Vibrating Screen, 12.Oversize Mill, 13.Recycle, 14.Surge Hopper
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Limestone Processing - Problems

LIMESTONE DRYING

Limestone processing issues: Abrasive and prone to clumping

A drying process is often used to precondition limestone rock for subsequent
manufacturing steps. Like most rocks, limestone is abrasive as a raw material.
As a result, heavy-duty rotary dryers are recommended to handle limestone’s
abrasive characteristics.

Drying processes may also be used on powdered limestone, with the recommend-
ed equipment again being rotary dryers. Many limestone manufacturers address
moisture issues and prevent material clumping by utilizing a drying process be-
fore storing powdered limestone for extended periods of time.

In both cases, rotary dryers are the ideal choice for their ability to handle fluctu-
ations in feedstock size and moisture content.

CALCINATION OF LIMESTONE

Limestone processing issue: Emission control

Rotary kilns are most often used to produce lime products in the United States.
Hot combustion gases and limestone move counter currently within the refrac-
tory-lined drum of the rotary kiln, applying a high-temperature process that ul-
timately changes the raw material into a high-calcium lime or dolomitic lime.
Particle matter pollutants are a common issue with rotary kilns, requiring the
application of a particulate control system in order to counteract this problem.
Some equipment manufacturers also offers special burners to limit air pollutant
emissions such as NO, and CO.

LIMESTONE PELLETIZING

Limestone processing issue: Moisture

Pelletization resolves a number of issues associated with limestone processing,
from uniformity to nutrient delivery. Limestone pellets offer reduced dust, more
accurate application, improved handling, and less product lost to dust. Fortu-
nately, with such great benefits, limestone pelletization is a fairly straight-for-
ward process.

However, there are still limestone processing problems that must be consid-
ered. For example, moisture is an important element in effectively pelletizing
limestone. Throughout preconditioning, pelletization, and drying, moisture lev-
els should be monitored and maintained to ensure optimal products are created
through every stage of limestone processing.
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Pre-conditioning: A pin mixer imparts a powerful rotating motion upon limestone
and its binder, creating an evenly distributed mixture with a moisture level best
suited for pelletization. A successful pre-conditioning process creates an easily con-
trollable mixture for forming limestone pellets on the subsequent disc pelletizer.
Additionally, the material densification is greater than that of a disc pelletizer alone.
However, pin mixers require special abrasion resistant pins due to the potential for
accelerated wear when processing limestone. Consequently, proper maintenance is
important to avoid equipment breaks and prevent costly downtimes.

Pelletization: A disc pelletizer gradually grows the pre-conditioned mixture into
limestone pellets using a binder and the motion of the rotating disc. Monitoring
the material’s moisture level is critical at this stage, because pellet characteristics
such as size and strength are secured by monitoring moisture ratios during this
process.

Drying: A drying process is utilized to control moisture levels within the pel-
letized limestone. As an added benefit, drying adds pellet strength and prevents
clumping related issues. Rotary dryers are recommended for their ability to uni-
formly dry pellets, handle a large throughput of material, and naturally polish the
limestone as it tumbles through the drum. The resulting product is also easier to
handle and store. Knocking systems are available to reduce material clumps by
dislodging material build-up inside the drum.

Build-up
Limestone build-up has the ability to wear down equipment parts if left untreat-
ed. In order to prevent limestone maintenance issues, consistent material build-
up removal (as part of an equipment’s regularly scheduled maintenance plan) is
necessary.

Clumping
Another potential limestone processing issue is clumping. Fortunately, a number
of solutions are available to prevent limestone clumping issues:

o As previously mentioned, a drying process reduces material clumping
while adding a number of benefits to the final product’s quality.

o Material handling equipment can also be used to correct material
clumps. Screw conveyors, for example, use a flinging motion in their
feed trajectory that naturally breaks apart material as it moves between
equipment.

o Anti-caking additives are available in a variety of forms based on ma-
terial characteristics and desired product results. A paddle mixer or
rotary coating drum is used to apply the additive to the limestone mix-
ture/pellets.
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CONCLUSION

Limestone processing problems are not unlike the challenges faced by many oth-
er naturally occurring materials. In addition to build-up and clumping problems,
limestone composition can also vary from one region to another. Limestone’s
composition, porosity, and texture can vary for a number of reasons, especially
when the material is mined from different regions around the world. Consequent-
ly, most of the equipment manufacturers recommend testing limestone before
moving forward with processing strategies.

REFERENCES

1.

Albert K.B, Langford D.: Pelletizing Limestone Fines, Mars Mineral, Pennsylvania.
1998, pp. 12-29.

Feeco international, Agglomeration handbook, https://feeco.com/literature/

Boyd C. E.: Use of agricultural limestone and lime in aquaculture, CAB Reviews,
Vol. 12(015), 2017, pp. 1-10.

Silva A. C, Silva. E. M. S, de Barros. M. R, Marinho. D. Y.: Limestone fines reuse for
agriculture through briquetting, Tecnologia em Metalurgia, Materiais e Mineragao,
Vol. 13(4), 2016, pp. 365-372.

Jovanovi¢ V., Knezevi¢ D., Sekuli¢ Z., Kragovi¢ M., Stojanovi¢ J., Mihajlovi¢ S.,
Nisi¢ D., Radulovi¢ D., Ivosevi¢, B., Petrov, M.: Effects of bentonite binder dosage

on the properties of green limestone pellets. Chem. Ind, Volume 10, 2016, pp. 135-
144, doi: 10.2298/HEMIND160210023]J.

313



	42c707081b0880f196f7d8987fcaf6c8a76f3569e6616bbef87f347c544faf99.pdf
	42c707081b0880f196f7d8987fcaf6c8a76f3569e6616bbef87f347c544faf99.pdf

