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An experimental study for treatment and conservation of bird droppings
effect on wall painting and mural inscriptions
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Abstract

Wall paintings and inscriptions in archaeological areas are exposed to many different
factors of damage, including bird droppings, which affect the sustainability of the artifact.
This study aims to conduct an experimental study for the treatment and preservation of
the effect of bird droppings on mural paintings and inscriptions from sandstone.
Experimental samples were prepared similar to the sandstone component of many
Egyptian temples in the ancient state. USB Microscope was used to identify
characteristics on the surface. The Stereo Microscope was used for examining opaque
specimens in three dimensions. The Polarizing microscope was used to examine crystals
and non-crystalline substances. X-ray diffraction (XRD) was used for the study of the
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characterization of material properties like crystal structure, crystallite size, and strain.
XRF was used for the qualitative analysis of the samples. FT-IR was used to identify the
functional groups and components in the bird dropping. Raman spectroscopy was used to
identify the different chemical structures. Mechanical cleaning was done. Chemical
cleaning was performed using nano-titanium (TiO2-NPS). Consolidation was done using
four materials (Paraloid B 72, Wacker OH 100, Nano-Calcium Hydroxide, and Paraloid
B 72 loaded with Nano-Calcium Hydroxide). Ethyl alcohol 95% gave the best results in
cleaning the thin layers of dirt and bird droppings. The nano-titanium gave the best
results in cleaning, creating a surface protection layer, and inhibiting microbiological
growth. Paraloid B 72 loaded Nano Calcium Hydroxide gave the best results in terms of
density, porosity, absorbency, and improved mechanical properties.

Keywords: bird droppings, treatment, maintenance, wall painting, mural inscriptions,
experimental study.
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17 Mosquera,M. , New Water —Repellent Nano materials for protecting and consolidating
stone, 11" International Congress on Deterioration and conservation of stone , Torun,2008,P.312.
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6.04 13.68 12.90 %27.3 W OH100 _S.ll
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Evaluation of Consolidation materials after industrial weathering by scanning
electron microscope ( SEM)
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Bale (3Dl Jan o LS ¢ 350 alosall 2Ll el gl (g o) Sl 8 488N LRI oamy g saadl Cilans oy
sa gl o #OY @sll sels (8 ) Jaly ¢ mhadl e #OlY1 sl ol a¥) pans (B el sl
Sl 5l 4 sk )l rany Los alusall (312 (550 W sl die Aaeal) lyall day ) e Jend 4 Solual) o) sall
sha )l (e A ) lind el sl o3a o LS cdandl e 23l iy Jlaa¥) s Al (e dalal
salay dallaall Cliall e Ll jlaadl 4lalal) Z3aY) (e galddl) e aeliy 138 IS5 6 el dlae a1
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AR 2 gl o oy g ) i eV 1 3l il o8 5 in 5 (10) 8 Iy

4aliSample 4,4l Ja clutall A58l 2y Luldll Gl G 3l
White Colour values Total colour difference
L a B L A b AL Aa Ab AE
4ulallS 80.82 | -26.68 | 5.29
P72 3% 79.82 | -34.16| 1.50) -1.00 | -7.48 | -3.78 4.7
pN 81.56 | -33.04| 2.80f 0.75| -6.36 | -2.49 3.7
W 83.16 | -29.93| 1.65] 2.34 | -3.25| -3.64 3.9
N 82.00 | -29.02 | 3.09] 1.18| -2.34| -2.20 2.3
Adliaal) 4y o8 of gay Ay o8 e jea¥) O (S puadll Ll i ey (11) ) s
4mliSample gl g8 clulall A sill 2 Sluladl) Ol G )l
Red Colour values Total colour difference
L a B L A b AL Aa Ab AE
douallS 22.83 | 60.95| 6.82
P72 3% 28.45| 50.87| 4.87] 5.62| -10.08 | -1.95 6.3
pN 2741 | 56.27| 5.05] 458 | -4.68| -1.77 4.8
W 2685 | 49.25| 4.40Q] 4.01| -11.70 | -2.42 51
N 25.61| 52.69| 7.10Q 2.78| -8.26| 0.28 3.6
Al 4, 581 o) gay 480 vie pha¥) Ol (S puadll Gl i a3 (12) p8) J s
4ualiSample g sl Jaé bl 30 sl amy cululadl) Ol 3l
Yellow Colour values Total colour difference
L a B L A b AL Aa Ab AE
dpulallS 29.31 | 51.21 | 32.52
P72 3% 36.40 | 44.28 | 32.88 ] 7.09 | -6.92 | 0.36 7.6
pN 3493 | 48.07 | 2987 | 5.62 | -3.13 | -2.65| 5.7
W 35.80 | 44.09 | 2961 ] 649 | -712 |-290| 6.8
N 3481 | 46.71 | 2792 | 550 | -450 | -460| 5.8

A 2 01 3y 50 i 5531 05l il il 8 il ooy (13) o, oo

4uliSample 48 8 cluldl) 4 5l ey il Ol (e 9l
Blue Colour values Total colour difference
L a B L A b AL Aa Ab AE
doulallS 25.67 | -100.4 | -25.91
P72 3% 30.04 | -84.86 | -32.54] 4.37 1556 | -6.63| 6.5
pN 29.26 | -93.41 | -34.62] 3.59 700| -870| 5.5
wW 29.45 | -101.0 | -31.26 3.78 -0.62 | -535| 4.3
N 28.26 | -84.40 | -28.31 2.59 16.01| -240| 45
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Adliaal) 4y ill ol gay 468l die puadW) sl Sl pnil) (a2l a5 (14) ) J s

Sample sl A5l J ) Al 2y claldl) Ol G 3l
Green Colour values Total colour difference
L a b L A b AL Aa Ab AE
S 4l 49.86 |-97.49 | 36.48
P72 3% 50.41 | -74.49 | 30.00 0.55 | 2298 |-6.48 |4.3
pN 50.07 | -85.97 | 33.04 0.20 | 11.50 |-3.43 |21
W 50.26 |-80.54 | 32.17 0.40 |16.92 |-4.30 |3.2
N 50.14 | -86.09 | 30.84 0.28 | 11.37 |-5.64 | 2.3
daliaall 4, 580 3 gay A5l e el Ol (S puatl) Ll S a5 (15) A8 J g2
dusliSample il g8 cludal) A sill e Sluladl) Ol G ()l
Black Colour values Total colour difference
L a B L A b AL Aa Ab AE
douallS 0.00 | -41.24 | -13.68
P72 3% 349 | -41.63| -12.00] 3.49|-0.39| 1.68 3.6
pN 1.00 | -42.47 | -12.99] 1.00| -1.23| 0.69 1.2
W 150 | -41.89 | -13.68] 1.50| -0.65| -0.00 1.5
N 1.50 | -40.53 | -12.13] 150| 0.71| 155 1.7
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results and discussion: 4&élid) g giliil) -6
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