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Metakaolin, the thermally treated 
kaolin, is well known today as a par-
tial substitute of cement in concrete 
technology for its pozzolanic proper-
ties and to improve the compactness 
of the concrete structure. The metaka-
olin material was known also in antiq-
uity as addition in lime based mortars 
to produce white plasters, mortars and 
concrete with high mechanical prop-
erties, high physical and chemical re-
sistance, high durability, and to made 
products able to hard under water. A 
very good example of the use of me-
takaolin-lime mortars in ancient times 
are some Genoese plasters as well as 
the mortars used in a part of the me-
dieval port of Genoa (Molo Vecchio 
–XV sec.) built with a white mortar 
called “porcellana”. These structures 
studied in the eighties and in the nine-
ties by Prof. Mannoni (University of 
Genoa) are still in a excellent state of 
preservation and the main character-
istics of the mortars employed, are a  
high cohesion as well as a high adhe-
sion to the aggregate.

In this study, four  metakaolin-
lime mortars with various metakaolin/
lime  ratios (10/90, 20/80, 30/70, 40/
60 parts by weight), 2/1 as aggregate/
binder ratio (parts by weight) and cal-
careous sand as aggregate were inves-
tigated in order to produce a replica 
of the old lime-metakaolin mortar for 
a new performed material for restora-
tion. The mix 30/70 as metakaolin/
lime ratio was tested also with 3/1 and 
4/1 aggregate/binder ratios and two 
types of aggregate (calcareous sand 
and quartz sand). The expected new 
product should present the main ad-
vantageous characteristics of a tradi-
tional lime mortar for restoration and, 
at the same time, improved durability 
and strength properties.

Compressive and flexural 
strengths, bulk density, elastic dy-
namic modulus, drying shrinkage and 
porosity parameters at 28, 56 and 365 
days were tested on the investigated 
mixes and compared with those of a 
traditional lime mortar for restoration 
composed of pure lime.

The results obtained show that 
the new mixes have some properties 
(mechanical strengths, bulk density 
and drying shrinkage) suitable for a 
good product for restoration, while 
other properties (elastic dynamic 
modulus and porosity parameters) 
are worse or similar to those of a 
traditional lime mortar. In all the new 
mixes  a decrease between 10% and 
40% of mechanical properties from 
56 days to 365 days was also found, 
while in the traditional lime mortar a 
regular increase of strengths in time 
was observed. These very interesting 
latter results stimulate to investigate 
much more the system lime- metaka-
olin- sand in order to understand the 
causes of the fall of strengths in time. 
Moreover, further analyses on the old 
lime metakaolin mortars should be 
done in the future to find if the ad-
ditives different from metakaolin are 
responsible of the good performance 
of ancient lime metakaolin mortars at 
long time.
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