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Analysis of the physical properties of hydrophobised lightweight-aggregate mortars
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TABLE 1. Composition of mortars with lightweight expanded B
clay aggregate %/ %'D * +/
TABELA 1. Skfadniki zapraw z keramzytem %&
< G/"*1 3 G %/l
I* A Y-
Hydrophobic admixture [kg/m?] - 5.1 (/ >11 %-
Air entraining admixtures [/m?] 12 - +>1 c "
Lightweight expanded clay aggregate
0o20mm T gy | o0 | o0
Hydrated lime [kg/m?] 130 | 130
Portland cement CEM | 32.5 R [kg/m®] 170 | 164.9 0 W
Water W9 | 260 | 260 % -&+ 0 << /
%& (/ >1 <"/ /-% 1
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TABLE 2. Properties of lightweight expanded clay aggregate
(LECA) 5
TABELA 2. Wihasciwosci keramzytu

5 ) / %7 ", 0<< I 1
Dry particle density [kg/m?] 2580 D
Apparent particle density o [kg/m?] 790
Apparent density a [kg/m?] 510 Sample preparation
Water absorption (of mass) [9%M] 14 : &1I&II&/
Porosity [%] 69 6> "+, %ll-
Thermal conductivity coefficient [W/(m-K)] 0.20
678
5 "
. 5 &
6 %
K
"r060" M) 1 %/H7 5 %&
* * *
"ID %():7 ,()D
* 0" -
(13(113)/
/ &D ,%

Composites Theory and Practice 16: 2 (2016) All rights reserved



Analysis of the physical properties of hydrophobised lightweight-aggregate mortars

99

; nmonn ( %/:7
7
"7
"/
Mechanical properties
Methods
Physical properties 6> )™ S
8 6> ".(+ %I+ &13&/3"+/
* %_
> (
B /)
K
0>6>"(,)) %//- E 6> ")
6
&/J&IJ"+/ 7
n n ( > %-
&
6> "%/"% %l//, 6>"()-" %/l&
8 : &JI&II"+
; n (
)/
%/ L):7 +/L) —A
n n E l
& 6> "%(,/ %lI"
M
B
&/J&IJ'+ 8
"&D
%
(13! * '
E
B "9"%D ?
" % . . .
' - Physical and mechanical properties
*
5
(
TABLE 3. Physical and mechanical properties of heat-insulating mortars
TABELA 3. Fizyczne i mechaniczne wiasciwosci zapraw cieptochronnych
! ! A
. = > ! !
2% =*° *
m='0| 7Y 2e ”e 29= %@ )?9: %@ 25@ 25@
Mean 1.00-10° | 2.38-10° 21.80 57.98 0.231 0.321 2.90 0.10
L1 | Standard
deviation 0.20 0.34 0.36 1.01 1.02 0.56 0.43 0.21
Mean 0.90-10° | 2.36-10° 20.90 57.63 0.223 0.303 4.00 0.11
L2 | Standard
deviation 0.11 0.23 2.12 1.14 1.98 0.44 0.93 0.86
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Fig. 1. Absorptivity of tested heat-insulating mortars

Rys. 1. Nasigkliwos¢ badanych zapraw cieptochronnych
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Fig. 2. Water vapour diffusion ability of tested heat-insulating mortars

Rys. 2. Zdolno$¢ dyfuzji pary wodnej badanych zapraw cieptochronnych
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TABLE 4. Average percentage of loss/increase in mass of heat-
insulating mortars

TABELA 4. Sredni procentowy ubytek/przyrost masy zapraw
cieptochronnych

r 1 A s
, "I$= "C$
Freezing-thawing 16 15.6 0.7 24 7.7
Salt crystallization 0.9 15 15 1.7 1.8
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(L1) (L2) (L1.1) (L1.2)

Fig. 3. Samples of heat-insulating mortar with LECA after 25 cycles of freezing - thawing
Rys. 3. Prébki zapraw cieptochronnych z LECA po 25 cyklach mrozenia - odmrazania
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Fig. 5. Relationship between decrease in mass after frost and salt
crystallization test

Rys. 5. Zalezno$¢ pomiedzy ubytkiem masy po tescie krystalizacji soli
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Fig. 4. Hydrophobic samples of heat-insulating mortar after 15 cycles of 1 mrozoodpornosct
salt crystallization
Rys. 4. Probki zhydrofobizowane zapraw cieptochronnych po 15 cyklach
krystalizacji soli
?
678
" %
%
' ?
= ) 8 *

8

Composites Theory and Practice 16: 2 (2016) All rights reserved



102 D. Barnat-Hunek, P. Smarzewski

%,D

5 678

Acknowledgment

I O"HS"%&H "H#H(")"H'Y&H™*

[1] Khan M.I., Factors affecting the thermal properties of con-
crete and applicability of its prediction models, Build. Envi-
ron. 2002, 37, 607-614.

[2] Kramar D., Bindiganavile V., Impact response of
lightweight mortars containing expanded perlite, Cement
and Concrete Composites 2013, 37:1, 205-214.

[3] Torres M., Garcia-Ruiz P., Lightweight pozzolanic materials
used in mortars: Evaluation of their influence on density,

Composites Theory and Practice 16: 2 (2016) All rights reserved

mechanical strength and water absorption, Cement and
Concrete Composites 2009, 31, 2, 114-119.

[4] Topgu l., Isikdag B., Effect of expanded perlite aggregate on
the properties of lightweight concrete, Journal of Materials
Processing Technology 2008, 204, 1-3, 34-38.

[5] Demirboga R., Gil R., The effects of expanded perlite aggre-
gate, silica fume and fly ash on the thermal conductivity of
lightweight concrete, Cement and Concrete Research 2003,
33, 723-727.

[6] Carvalho R., Teixeira-Dias F., Varum H., Cyclic behaviour
of a lightweight mortar with cork granulate composite,
Composite Structures 2013, 95, 748-755.

[7] Junco C., Gadea J., Rodriguez A., Gutiérrez-Gonzélez S.,
Calder6on V., Durability of lightweight masonry mortars
made with white recycled polyurethane foam, Cement and
Concrete Composites 2012, 34, 1174-1179.

[8] Hadj-Sadok A., Kenai S., Courard L. Darimont A., Micro-
structure and durability of mortars modified with medium
active blast furnace slag, Construction and Building
Materials 2011, 25, 2, 1018-1025.

[9] Habib U., Remzi S., Ramazan D., Rustem G., The effects of
different cement dosages, slumps, and pumice aggregate
ratios on the thermal conductivity and density of concrete,
Cement and Concrete Research 2004, 34, 845-848.

[10] Degirmenci N., Yilmaz A., Use of pumice fine aggregate as
an alternative to standard sand in production of lightweight
cement mortar, Indian Journal of Engineering and Materials
Sciences 2011, 18, 1, 61-68.

[11] Franus M., Barnat-Hunek D., Wdowin M., Utilization of
sewage sludge in the manufacture of lightweight aggregate,
Environmental Monitoring and Assessment 2016, 188, 10.

[12] Suchorab Z., Barnat-Hunek D., Franus M., tagod G., Me-
chanical and physical properties of hydrophobized light-
weight aggregate concrete with sewage sludge, Materials
2016, 9, 317, 1-18.

[13] Barnat-Hunek D., Smarzewski P., Szafraniec M., Hydro-
fobizowane zaprawy cieptochronne z dodatkiem perlitu
i keramzytu, lzolacje 2015, 2, 30-35.

[14] Frattolillo A., Giovinco G., Mascolo M., Vitale A., Effects
of hydrophobic treatment on thermophysical properties of
lightweight mortars, Experimental Thermal and Fluid
Science 2005, 29, 6, 733-741.

[15] Formia A., Tulliani J-M., Antonaci P., Sangermano M.,
Epoxy monomers consolidant for lime plaster cured via
aredox activated cationic polymerization, Journal of Cul-
tural Heritage 2014, 15, 595-601.

[16] Falchi L., Varin C., Toscano G., Zendri E., Statistical ana-
lysis of the physical properties and durability of water-
repellent mortars made with limestone cement, natural
hydraulic lime and pozzolana-lime, Construction and
Building Materials 2015, 78, 260-270.

[17] Basheer L., Cleland D., Long A., Protection provided by
surface treatments against chloride induced corrosion,
Materials and Structures 1998, 31(211), 459-464.

[18] Barnat-Hunek D., Smarzewski P., £agdéd G., Suchorab Z.,
Evaluation of the contact angle of hydrophobised light-
weight-aggregate concrete with sewage sludge, Ecological
Chemistry and Engineering S 2015, 22, 4, 625-635.

[19] Barnat-Hunek D., Smarzewski P., Increased water repel-
lence of ceramic buildings by hydrophobisation using high
concentration of organic solvents, Energy and Buildings
2015, 103, 249-260.



