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Abstract

The external surface of archaeological building materials may be exposed to the influence of
various climatic factors, causing many deterioration manifestations, such as salt efflorescence on
the surfaces of building materials, surface cracks, surface crusts, and many manifestations of
disintegration and deterioration, which threaten our cultural heritage. Therefore, the present
research paper aims to conserve archaeological monuments by reinforcing building materials
with various reinforcing materials and compounds to evaluate the efficiency of the treatment
process. It used Wacker OH100, which is a ready-to-use product without dilution by Tetraethyl
orthosilicate (TEOS) capable of penetrating deep into stone pores. It used Plexisol P550, a
solution of acrylic resin based on butyl methacrylate [n-butyl methacrylate (NBMAM)] in
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homopolymer pure gasoline and characterized by resistance to aging, deterioration, lighting,
fungi, and dissolves well in toluene and acetone. It also used Paraloid B72, which is a copolymer
consisting of ethyl methacrylate and methyl acrylate (70:30) produced by Rhom & Haas Co. and
commercially produced by the Italian CTS. It has transparent crystals and dissolves in organic
solvents. This polymer has high molecular weight, abrasion resistance, flexibility, and resistance
to yellowing. Paraloid B 72 was used to reinforce experimental samples similar to archaeological
building materials with a concentration of 3% and reinforced with calcium nano-hydroxide and
nano-silica. (Paraloid B-72 was dissolved in 3% acetone). The treatments were evaluated by the
scanning electron microscope, water repellency, general appearance, stress of pressure, water
absorption, porosity, and density.

Keywords: Building materials — consolidation - traditional reinforcement materials —
Nanomaterials.
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(2p/p2S 8.95 ) Lo i A ilavis Eum 55 AY) A jall (8 el 238 P55 J as (oiSulil

%63 pspudlSll 2008 5 50 il il ae ) 7200 0 g ) abe i 288 5 pall jaal) el il Wl -
bl 536 Sl Aacaall 7200 30 5L sake Lili (2an/paS 178.73) il Larall 4o gl dad el
151.94) L, dad s P550 Jsms (uSall) 3abe Laksy  (2m/paS 176.69) L )8 Aad s S 3

- (2p/pS145.41) b ) e Class Cum 5 AN Ayl (3 Siela 28 OH100 S 83l Ll (2/paS

Jarall A glidd dad e f 243 Wkl gl il dacaall 720 a6l Ll sale Clidia 288 il jal) e W -
il Eun %63 asandlSI S g a3 sy dae el 720 2611 U Sale Leili | (2am/aaS 424,09) il
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Jazall 4 glaa 8 o

NG 3y g A ) g o) ghal) Ay sail) cilisall ASlSal ol g1 Gl il da e (5) s

Tliaty) A glia Tl L glie Lal) 55

P 2y Dac/paS | Ay ghil) day Zaa/aas iliale | g
- 5.40 Ol cﬁgh
- 94.07 o Untreated 0
- 243.29 EATE
12.95 14.12 Ol sk | 720 a6l k Bake
Giliuay das aal)
173.85 178.73 s A | Al 1
368.17 379.21 ENTPN %3 pspalsll
12.4 13.63 72 8l ki Baka
O b Giliuay das aal) 2
170.79 176.69 Go A | %3 Wbl 5l
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419.95 424.09 ERTIN

8.02 10.86 O qish
138.13 145.41 Adbsda g

’ : G222 OH100

279.43 284.35 A

7.22 8.95 O qish

o (el Bala

147.58 151.94 S s A 4
264.77 271.7 il o

-:Discuss the results gliil) 4délia

gilia g L e i ) dabiaall Cailill Jal se e poell A gl il 8 20 51 2Ll ol s (j2a e
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Caaill Al Hall 5 Gandll Adline (3 pda aladiul o5 L 943 Aty Shad) iU Glues dacae 72 @ 4l U
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