
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Introduction 
Stone adhesive is a highly strong and durable material 

used for bonding various types of stones, ceramics, 

concrete, and construction materials. This adhesive is 

typically made from epoxy or polyester resins and, 

once dried, offers high resistance to pressure, 

moisture, and temperature changes. It is widely used 

in construction, cladding, installing decorative stones, 

and even structural repairs. Its key features include 

strong adhesion, resistance to environmental 

conditions, and fast drying time, making it an ideal 

choice for civil and construction projects [1]. 

Crystalline Marble is a type of marble with a 

crystalline and transparent structure, composed of 

fine or coarse calcite crystals. Due to metamorphic 

processes, this stone has high density and a uniform 

structure, which reduces porosity and increases its 

resistance to water absorption [2]. Its surface can be 

easily polished, providing a high gloss, making it an 

ideal choice for interior decoration, sculpture, and 

luxury flooring. Because of its low porosity, this 

marble has high resistance to liquid penetration, 

making it less prone to staining compared to some 

other types of marble [3]. 

Pietra Gray Marble, also known as "Gray Marble," is 

a type of marble with a dark gray background and 

white veins. It is composed mainly of calcite with 

small amounts of other minerals and has a relatively 

higher porosity than some lighter-colored marbles. 

This porosity makes it more susceptible to water 

absorption and staining if not properly treated. 

Therefore, resin coatings are often applied to reduce 

porosity and enhance surface durability. Due to its 

unique color and elegant texture, this stone is widely 

used in modern designs, interior facades, and luxury 

flooring [4]. 

 

Experimental  

Materials 

In this study, unsaturated polyester and epoxy 

acrylate were prepared industrially. The optical 

initiator 2,4,6-trimethylbenzoyl diphenylphosphine 

oxide (TPO) was prepared from IGM Resins and 

benzophenone was prepared industrially. Epoxy was 

purchased from TENAX Italy and styrene was 

prepared industrially. Fumed Silica was prepared 

from China. 

 

Method 

Both polyester and epoxy acrylate resins were diluted 

with styrene solvent in a ratio of 65:25. Then 2% by 

weight of TPO and 1.5% by weight of benzophenone 

were added to it. 

Epoxy and hardener were also mixed in a ratio of 1:3. 

Also, to prepare mastic with a similar formulation, 

6% by weight of Fumed Silica was added to the 

samples. Next, films of 120-micron thickness were 

applied to crystalline marble and Pietra Gray marble 

from each of the six samples using a film-puller, and 
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the samples were cured with UV light using LED and 

halogen lamps. 

 

Results and Discussion 
The adhesion of epoxy resin and polyester resin to 

White Crystalline Marble and Pietra Gray Marble is 

affected by various factors such as porosity, surface 

roughness, and surface preparation process. Epoxy 

generally performs better on stones due to its strong 

chemical structure and high adhesion to a wide range 

of surfaces. White Crystalline Marble has average 

adhesion to epoxy due to its high density and low 

porosity. To improve adhesion, surface preparation 

such as roughening or priming is recommended. 

Pietra Gray Marble has medium porosity, which can 

increase epoxy adhesion. Its rougher surface helps 

resin absorb better, but primer may be necessary to 

prevent excessive penetration. 

Polyester resin is generally less adhesive than epoxy 

and is more brittle. White Crystalline Marble has a 

smooth, low-porosity surface, making it difficult for 

polyester to adhere to this stone and is more likely to 

peel off. Pietra Gray Marble has slightly better 

adhesion to polyester than to White Crystalline 

Marble due to its higher porosity, but it will still be 

weaker than epoxy. 

Conclusion: 

Overall, epoxy has better adhesion than polyester, 

especially to Pietra Gray Marble which has a more 

porous texture. To improve adhesion on both stones, 

proper surface preparation (such as roughening and 

cleaning) and in some cases the use of a primer is 

recommended. 

 

 
Figure 1. pull-off test result for Crystalline Marble stone 

Epoxy Acrylate (EA), Epoxy Acrylate mastic (EA-M), 

Epoxy (E), Epoxy mastic (E-M), Polyester (PS), Polyester 

mastic (PS-M) 

 

 
Figure 2 . pull-off test result for Pietra Gray Marble stone 

 

Conclusion 

Overall, epoxy has better adhesion than polyester, 

especially to Pietra Gray Marble which has a more 

porous texture. To improve adhesion on both stones, 

proper surface preparation (such as roughening and 

cleaning) and in some cases the use of a primer is 

recommended. 

 

Acknowledgement 
We would like to express our sincere gratitude and 

appreciation for the valuable support of Sadra atiyeh 

mahour Ltd in covering the research costs of this 

study. Undoubtedly, this support and assistance will 

play a significant role in advancing scientific research 

and achieving effective results in our field of 

expertise. 
 

References 

 
1. Smith J, Brown T. J Constr Mater.;15(3), 145-

153, 2020. 

2. Doe J, Harris P, J Stone Sci Tech.;10(4), 215-222, 

2019. 

3. White A, Williams G, Archit Des J., 12(1), 99-

104, 2021. 

4. Green R, Lee H, J Build Mater., 13(6), 362-370, 

2018.  

 
 

 

3.85

5.37
4.57

9.16

3.35

5.3

0

2

4

6

8

10

EA EA-M E E-M PS PS-M

7.46
8.35

7.35

9.08

6.51 6.35

0

2

4

6

8

10

EA EA-M E E-M PS PS-M


