
Backgrounder
Portland-Limestone
Cement

A new category of cement is entering the Canadian market.
Portland-limestone cement (PLC), used successfully in Europe
for over 25 years, will be available in Canada in 2010.

What Is Portland-Limestone Cement (PLC)?
While regular portland cement may contain up to 5% limestone, PLC is man-
ufactured by intergrinding portland cement clinker with between 6% and
15% limestone.The clinker used to make PLC is the same clinker that is used
to manufacture regular portland cement.The performance of PLC is depen-
dent on the high quality of the limestone. In recognition of this fact, lime-
stone used in PLC is tested for calcium carbonate content, clay content and
total organic carbon content. The 15% limestone limit applied to PLC in
Canada is well below the maximum limit of 35% permitted in European stan-
dards. PLC performance specifications are similar to those of regular portland
cement in that PLC must meet the same CSA A3001 physical requirements as
regular portland cement.

The CSA A3001-08 Standard lists the four types of PLC as follows.

Note that PLC is not available in either moderate or high sulphate-resistant
designations.

How Does ItWork?
PLC is manufactured in Canada by intergrinding regular cement clinker with
up to 15% limestone.The limestone, being a softer material, is ground more
finely than the clinker; however, both the clinker and the limestone in PLC are
more finely ground than regular portland cement. Both the size and distribu-

“Reproduced with the permission of Canadian Standards Association from“CSA A3001-08 Cementitious
Materials for Use in Concrete” which is copyrighted by Canadian Standards Association, 5060 Spectrum Way,
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ble for the manner in which the information is presented, nor for any interpretations thereof”.



tion of the particles in PLC play a significant role in the strength of the resulting concrete.This process
of achieving the proper size and distribution of particles in PLC is commonly referred to as “optimizing”
the cement.The result of the PLC optimization process is depicted in Figures A and B below:
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*LS – The limestone used in manufacturing PLC is subjected to three quality assurance tests to ensure that the PLC will provide
suitable performance.

Figure “A”above represents regular portland cement with a maximum limestone content of 5%. Figure
“B” illustrates the finer particle size of PLC with a maximum limestone content of 15%.On average, the
finely ground limestone fraction in PLC will be approximately half the particle size of the clinker frac-
tion, which in turn is smaller than the clinker particle size in regular portland cement. This provides the
PLC with a particle packing effect, which increases the resulting strength of the concrete. Additionally,
aluminates from the clinker fraction combine with the limestone to form carboaluminates. These
carboaluminates act to reduce the porosity of the concrete and increase its strength.

Saving Energy and Reducing Emissions with Portland-Limestone Cement
Manufacturing PLC produces up to 10% less CO2 emissions than manufacturing regular portland
cement.This represents a significant reduction in greenhouse gas emissions associated with cement
manufacturing. In addition to reducing greenhouse gas emissions, PLC produces concrete of equiva-
lent strength and durability to regular portland cement concrete. Achieving equivalent concrete
performance while reducing the environmental footprint is a win-win situation.

PLC Is Not New
While PLC is new to the Canadian market, it has been used successfully in Europe for over 25 years. PLC
has proven itself in a variety of applications. Canadian field trials have confirmed the European perfor-
mance of concrete made with PLC.

Limitations of Use
In light of mixed results in the area of sulphate resistance, the CSA standards do not permit portland-
limestone cement to be used in sulphate exposure environments. Additional testing in this area is
ongoing, and while early results are promising, until more complete test data is available on sulphate
resistance, PLC will not be permitted for use in these environments.

Adoption in Canadian Building Codes (NBCC)
The updated CSA cement and concrete standards have been referenced in the 2010 NBCC,which was
published in November of 2010. Currently, Portland-Limestone Cement has been approved for use in
BC, Ontario, Quebec and Nova Scotia. Once other provincial jurisdictions adopt the 2010 NBCC, or
update their references to the current cement and concrete standards, portland-limestone cement will
be accepted by building authorities in those jurisdictions as well.

The Cement Association of Canada is the voice of Canada’s cement industry,
representing manufacturers from coast to coast.Visit www.cement.ca for more information.
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