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Abstract : The stone surfaces of historical architectural heritage in Egypt are under threat from of various environmental
factors such as temperature fluctuation, humidity, pollution, and microbes. Due to these factors, the facades of buildings are
deteriorating deformation and disfiguration of external decoration and the formation of black accretion also often from the
stone works. The aim of this study is to evaluate the effectiveness of CaCO₃ nano-particles as consolidation and protection
material for calcareous stone monuments. Selected tests were carried out in order to estimate the superficial consolidating and
protective effect of the treatment. When applied the nanoparticles dispersed in the acrylic copolymer; poly ethylmethacrylate
(EMA)/methylacrylate (MA) (70/30, respectively) (EMA)/methylacrylate (MA) (70/30, respectively). The synthesis process of
CaCO₃ nanoparticles/polymer nano-composite was prepared using in situ emulsion polymerization system. The consolidation
and protection were characterized by TEM, while the penetration depth, re-aggregating effects of the deposited phase, and the
surface morphology before and after treatment were examined by SEM (Scanning Electron Microscopy). Improvement of the
stones' mechanical properties was evaluated by compressive strength tests. Changes in water-interaction properties were
evaluated by water absorption capillarity measurements, and colorimetric measurements were used to evaluate the optical
appearance. Together the results appear to demonstrate that CaCO₃/polymer nanocomposite is an efficient material for the
consolidation of limestone architecture and monuments.  As compared with samples treated with pure acrylic copolymer
without  Calcium  carbonate  nanoparticles,  for  example,  CaCO₃  nanoparticles  are  completely  compatible,  strengthening
limestone against thermal aging and improving its mechanical properties.
Keywords : calcium carbonate nanoparticles,consolidation, nanocomposites, calcareous stone, colorimetric measurements,
compressive strength
Conference Title : ICHAAP 2019 : International Conference on History, Anthropology, Archaeology and Philosophy
Conference Location : New York, United States
Conference Dates : April 22-23, 2019

World Academy of Science, Engineering and Technology
International Journal of Humanities and Social Sciences

Vol:13, No:04, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 H
um

an
iti

es
 a

nd
 S

oc
ia

l S
ci

en
ce

s 
Vo

l:1
3,

 N
o:

04
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/9
51

13
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(04) 2019 1

https://publications.waset.org/abstracts/95113.pdf

