Yove Jul O9pdad) Gudlad) amad) — (ualdd) alaall — asanail] g & il ddaa

Z\,aJﬁs“‘g\ le.ﬁglé dald, 3\,1454;3\ bl Jst s 2.;&1.&3\ & yandil) Jgu
The effectof climate changes onthe corrosionof iron windows in Qaitbay
Citadel in Alexandria

A2 dala jlida (uall) [3,a
Liial) daala — dliaad) ¢ 5381 A0S — ara A1) aedd — (a0
Lect. Al-Quds Mukhtar Hamid Al-Adgham

Lecturer - De partment of Restoration - Faculty of Fine Arts - Minya University
alguds @mu.edu.eg

Lailal
G Cun peme 4 S0y Aipde 8 (gL dalil Laaall eyl e dpalial) el sl il Al o Gl J iy
IS5 Al il g 5 38 el Leie iy 58 Lalie il jad N 4,00 Y) e Jaw il el dikia
e ud &l AN (e Aueladl g E aal (ge A (SLabild dal Jie 48005 LAY Sl e i Lee ol gl
ddlia) gl ae yaall Jelds e bl laally JSEI LS ja iy gLl Aall Ll elplosll i gDl
Al Aol

43 agd s lild Aaldy Ayl lyladd) Sy Hsadi ) o Gl aliall ol sl ol 5l an® ) Cand) 138 Cangy
Aalilly Aapsdl) Al e il JSU

Ay VoYY 4yig e (JAS ale) el dyie 35 i 8 oY) aaall Aaliadll ol pall il &5 lie Jemy Al
LasY) g Alaaialy Jalaill s (JSU ks US55 Al pedans Aasl al J semall Gl o sSisy jSaall alatiily Yo YY
p el G 50 )S 5 ypanll iy 55 ) iy IS paall 2lST el Al JSEN S ja 48 )2 XRD Aol
Atipnal) L3V BT Ban 5 35 el rlall 55 SISV g 5 Sl alatiiely Qa5 (il IS 5 ¢ 503 guaall 3y ) 518
ol Gl ey (IS pualic s waall A a5 &y s JSEI s JS3 5 cilisal) e 3l ;8 EDX +SEM
psmsmall s slly sl e JSUI jualie Lede &y (D30 paall) A (ge dalill eliluld Lpaaal) 40l )
(I QS s jSa) (A sllinal) o sS s jSaall alasinly paall mhas (e die Gand iy (Sl s
Al &5 5 cciianall g gl ) ) shal aal 55 ae (aba N o 31 pasd) A ) il Dl Al ) skl 6 yadl
DIl Y o) g jedad jaall olual 3 sSall LS ja g jealic 48 jaal Aalil) Jsa dan giall jaullobial SlaasSD Jilail
Apall Cliall Jlaill s pandll @305 40 jlaa s ¢ 5 S8 Sleas wallBadla Gl s o spiclall 5 o guallSll 5 2 503 suall
Ky Laa ¢ Yo TY LA dali Gluil ponl) Lie 53%0a 3 pality JSUI LS jag pualie st g ) il 4 5Y)

) paal) e dalidl al sl il

doalidal cilalsy
Abstract
The research examines the impact of climate changes on the iron windows of Qaitbay Citadel,
Alexandria, Egypt, where the Mediterranean region and the city of Alexandria are exposed to

many climatic changes that result in heavy rains, coastal floods, and erosion of beaches, which
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affects archaeological and heritage buildings such as Qaitbay Citadel, which is one of the most
important defensive castles from the fifteenth century AD. The iron windows of Qaitbay Citadel
are affected by the presence of corrosion and rust compounds resulting from the interaction of
iron with the damaged environment surrounding the citadel.

Comparing the results of the examination and analysis of the archaeological it became clear that
there were high levels of corrosion elements and compounds and a decrease in the hardness of
the iron sample of the Qaitbay Citadel window in 2023, which confirms the impact of climate

change on the artifacts.

Keywords
Climate changes, corrosion, iron windows, Qaitbay Citadel.
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Date rain fall | Temperature(avr) | Humidity
Sep-09 | 150mm 26 67%
Nov-09 | 150mm 15 82%
Nov-10 | 150mm 15 82%

Des 2010 | 150mm 20 43%
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Nov-11 | 150mm 20 49%
Sep-15 | 150mm 22 83%
Oct-15 | 150mm 24 89%
Nov-15 | 150mm 20 90%
Sep-16 | 150mm 20 66%
Nov-17 | 150mm 18 69%
Des 2018 | 150mm 15 76%
Nov-19 | 150mm 16 69%
Jan-21 150mm 15 73%
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month= 12& year 2022-2023.

Month Temperature Humidity Rainfall Wave
sea
High Low Average | High Low Average im
June 2022 39 18 25 100% 15% 68% mms- Im
July 2022 34 20 26 94% 38% 68% Omm 1m
August 2022 36 22 27 94% 28% 68% dmm 1-1.5m
September 2022 39 19 26 94% 21% 64% .8mm 15-2m
October 2022 34 15 23 94% 21% 65% 9.4 mm 15-2m
November 2022 28 11 19 94% 23% 66% 3L.7mm | 2-2.5m
December 2022 25 9 17 100% 23% 73% 52.7mm | 2-2.5m
January 2023 24 6 14 100% 28% 76% 52.8mm | .5mY-Y
February 2023 26 7 13 100% 30% 71% 29.2mm | 1-1.5m
March2023 33 9 17 100% 9% 67% 14.3mm 1-2m
April 2023 37 10 19 100% 14% 69% 3.6mm 1-2m
May 2023 37 12 22 94% 9% 66% 1.3mm 1.5-2m
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Elements Results
Cations Ca** 412-415
Na* 11.820
Mg+ 1.406
K* 550
Anions HCo3~ 0.690
CL- 21.242
S04~ 2.980
PO4 0.19-0.25
Other PH 7.9
properties TDS 35.900 mg/l
Alkalinity 136 mg/l
Hardness 6620 mg/l
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