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Abstract: The firstaid has been applied cmmummycover of colored cartamage,with a detailed study dfs
componentsThe ®ver was found in Saqqgara argabelongs back tahe LateAge, and has beerstaed in
Saqa@ra warehousessince 2010Che first aid is representedn mechanical cleaning andhitial sterilization
using transparentethyl alcoho] as well as making anew holderfor initial conservationof the Mummy
cartomage cover untilconducting thefinal restorationprocesse. The studyof the mummy cartarage cover
componentswvas applied using optical microscope and electron microscopin an analysis unit EDX
Through the study ivasfound that the fabric used is lingbesides there isfungal damage represesttin the
presence of fungussperagullusand Pincillum, beside that the covauffers fromthe presence of many aspects
of damage, such as cracks, holasd fragile structure.By means of thanalysis withscanningelectron
microscope,there were certainelements (gold, silver, alumium, calcium, copper, magnesiuspdium,
mercury, silica, iron, oxygen and sulfur) and through analysigh X-rays diffraction, it was apparent the
presence othe mineral ofcalcite, as anessentialcompoundfor the ground of preparation and vermilion
(cinnabar mineral), as a red pigment , and Egyptian blueas a bluepigment . The bonding materialof
pigmentswvas theanimal glue.

I. Introduction

The firstaid process is necessary and very imporfantheantiquities, specially, the organic onesffering
from critical problems when extrid from the burial environmerdue to the possibility oits total collapse if there
is no rapid interventioprocesses bthe firstaid restoration.The researdopic is a first aidrestorationof a mummy
cartomagecover of 175 cmin of length,and widthwith different dimensiong1 accordance with the shape of the
cover The cover was discovered in Saggan@g2010 andbelongsto the LateAge (395332 BC) and isdecorated
with various motifs represented ina drawing of awig at the head areaadorned with a drawing ofleceased ideal
featuresmost likelyof a woman The chest areis adorned with thesualPhardonic necklaceWhereas the area next
to the chestthere is a view of goddess wearing double hornectrown with the disk of the surin betweenand
spreadindher wings for protectionThereunder, aview of the process ahummificationperformed by thgod Anubis
for the mummylying on themummification bed and underneath thsed,the scenef the four Canopic stock pots
may be seerwherethe bowels of the deceasethy be placed imn mummification carryingthe heads 6the four
sons of Horus, namelyAmsty, HapiDwamut F,Quakeh Snow F". This is @ecorativeview of a decorativeymbols
associated with Osier and Is&nd at the bottom we fincthe view of goddessNekhbet spreading hewings for
protection and therthe view of the eastern and the western horizon in the forinaeiks head andthereabove the
disk ofthe sun(Lesko,L,H.2001)'he Cover suffers from extreme weakness, and crackingany parts thereof, as
well as thedevelopmentof somefungi on the fabric layerrepresented in fungiASperagullus and Pincillum )
The first aid restorationprocesses were represeniadcoveing the mummy with polgthylene to isolate it from
interactionwith the external environmenEollowing that, themechanical cleaningnitial sterilization with ethyl
alcohol to stop temporarily th&ungi activity and making anew holder of thecartonnageto preserveit until
performing thefinal consolidationprocess after the final restoratifhcton K. 2012).

Through the detailedtudy of themummy covercomponentsit is found that theover is made of three
layers(Helmi,F.2015) the first is theholderlayer, from linen, the seconds thelayer of the depictiorground, from
calcium carbonate (calcite) mixed wigdtsmall amount bgypsum whereas the layer oPigmentshas includedthe
Egyptianblue, Gold,cinnbar calciteandaproportion of hematite).

[I. Materials and Methods
2.1 Materials
The use of certain materials necessary infitlseaid processiepresented imsingethyl alcoholin the
initial sterilization of the mummy and theartonnage cover, especially from the baak,t is thepart adjacent
directly to infectednummy, flexiblepolyethylene sheet$o coverthe mummyand isolate the newolderfrom
pure gypsum, and also pure gypsumwas used incastng the newholder for the protection of the fragile
cartonnage cover against total disintegrgtion
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2.2Methods of inspection
2.2.1Visual inspection

Visual inspectiorwas usedo identify the problenpresent on the mummy cartonnage covéaible to
the naked eye, such as craekeas desquamation, missing parts, sepalayers fromeach other, fungspots
distortingthe antiquity as well as crystalline salts. After a full visual inspectiothefcolored cartonnage cover,
very small samples have been takeom the dilapidated parts ofHe fabric, ground layer, and pigmentsas
shown in Figure (1).

RN
Figure lillustrates the cartonnagafter extracted from the Saqqgara excavations stores

2.2.2. Microbiological examination

Microbial swabs were taken from spateason the mummy cartonnagecover background using
(Sways) to developit in special incubatorsand examie themlater on, under a light microscope to identify the
types of pathogenic microorganiseeusing thespots distoihg and destructive tthe cartonnage cover

2.2.3. Scientific devices used in examination and analysis

The samples taken from theolored cartonnageoverwereexamined and analyzaginga number of
scientific instruments to see thmmpositionof each layer and the damag#licted thereon, where the
examinationinstrumentshave been used to see the most important and the most accurate manifestation of
damage, and then the analysis devices to identify the elemental composition of each item separately, as well as
the most importantcompoundsof the cartonnageover, and the mostmportant damageompoundson the
colored cover. These devices are:

2.2.3.1. Examination using a light microscope

Thelight microscopewas usedo identify the fabric used ashalderfor the coloredcartonnage cover
As well as, the lightmicroscopewas usedo examine the isolated microorganisors the colored cartonnage
cover (Ali,N.2011)

2-2-3-2.Examination and analysis usinga scanning electron microscope equipped with an X-ray
distracting unit (EDX)

The scanningelectronmicroscopewas usedo examinetissue samples and preparatigmoundlayer
and the pigmentto clarify the variouaspects oflamage, especialtye infinitesimal thatcannot beseen with
the naked eye doy the optical microscope That was followed withan analysis of the same samgler the
inorganic samples,using X-ray distracting un{EDX) to analyze the elements of each layerd identifying
exotic elements thatave come thereon,and caused a change in the structure and therefore dantaging
antiquity. This unit doesnot analyze theamorphousorganic element®ecause this device does not analyze
organicsamplesand does noshow of theorganic compoundbut only carbon so that,it is not possible to
identify any change or damadfeat hadoccurred to the organic compourfdli,N.2011)

2.23.3. Analysis using Xray diffraction ( XRD)

The analysiswas made using Xay diffraction KRD) to identify the crystallinechemical compounds
and various salts existing in layesEcartonnaggethus, identifyingthe transformationsn the compounds from
one compound to anotheas a result of interaction with the environment or gb# surroundingthe mummy
colored cartonnagever, andhen identifying theeause of the damage found in tt@oredcartonnage.
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2-2-3.4. Analysisusing infrared (FTIR)

Small samplef the mummy cartonnage cover were examined, particulariy the colored aregdo see the
organicbinder, as all thebidersthat were usebteforewere of organic originthereforethe infrared devicevas
usedto draw a pattern of organic compounds found in the sample taken fr@mtityeity. (Rein, A., 2015)

[ll. ResultsAnd Result Discussion
3-1First aid
As a result of the circumstances of the butiad mummy cartonnagoverhad suffered, that haved
to the extreme weakness in addition to the accumulation of dustlieindnd the loss of many parts of the
antiquity subject to the researchtire form of husks in addition tofungal growthsof Asperagulludlavousand
Pinicilliums on the antiquity bacthus,the first restoratiomvas conducteds follows:

3-1-1 Mechanical cleaning

The smallhanderair blowerwas usedo remove dust we&k adheed to the colored cartonnage cover
surfaceasshown in figure(2), andalso soft brushewere alsousedin different sizes to remove dust and mud
dirt stronger adherei the surface of thantiquity, but doing sevith extreme caution so dlse vulnerable, and
severdy weakparts do not fall of the antiquity

Fig.(2) describes the use of thanderair blower in the first mechanical cleaning

3-1-2 Initial sterilization

Through tests and analyzétswas apparent theresence of fungalevelopments;caused byhe colored
cartonnageover beingin contact with the mummysothe colored cartonnage covems separatedrom the
mummy,as shown irfExhibition (2).

Ethyl alcohol wasused in theprocess ofinitiaksterilizationfor the cartonnage coveas a resulof its
sterile properties, eting to kill a large portion of the fungus and halt thetivity of theremaining parfor a
while (until the final restoration ahe colored cartonnape

3-1-3. Making of a new holder forthe mummy colored cartonnage cover

As a result of the state of extreme weakness in wiielmummy colored cartonnagevemwas it was
necessaryo make an alternative holder off the mummyeaftheir separation as a resulttibé damagenflicted
to both of themto help in the protectioaf the mummy cover during the final treatment process. The stages of
the making of the holder were as follows:
1.The mummy was covered completely with twlayers one ofcotton fabric, andne layer of good, strong
polyethylenesheetto isolate it completelyfrom the surrounding environmeras it is shown ifigure No. (3).
2.The mummy cartonnage colored cover was separated from the mummy itself in extreme caution.
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Exhibition (3) describes the full coverage of the Mummy before taking the new impression of the cartonnage
new holder

3.A sheet a poly ethylene was spread on an outside table, with another sheet of gauze spread on top, saturated
with puregypsum so to look like medidayypsum stripes used in fixing fractures, as shown in Fig. No. (4).

Figure (4) illustrates the process of spreading a layer of plaster and gauze on an external table

4.The polyethylene and gauze encased in plaster were quicktydiftethe Mummycovered with polgthylene
to take a quick impression in resemblance of the cartonnage, that was sepashteehas Figurés)

il B

Fig. (5)illustrates theoperation of taking an impression of the cartonnage holder
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5.After the drying of thepure gypsum, the last layer of polyethylene, was lifted, with its encasement of plaster
away from the Mummy to complete the casting of the new haltigre Mummy colored cartonnage cover.

6.At the end, théolderof the Mummy colored cartonnage cover was pldeek.

The layer of polyethylene was placed, followed by another layer of cotton fabric to protect archaeological
cartonnage, and finally theartonnage was placédside newholderin preparation for theommencemenof

the final stage of treatment ihe next phase, ahown in Figure (6)

Figure (6) illustrates the new cartonnage holder after isolation with poly ethyoene and the cotton fabric, with
archaeologicatartonnagmside.

3-2. Results of @amination and analysisfor the installation the mummy cartonnage colored cover
3-2-1 Results of @amination using a light microscope

It was und through examinatiowith optical microscope that the fabric used abkadderin the
mummy cartonnage colored covsiinentextile, which was revered by the ancient Egyptians, and use it for all
Funerarypurposesespeciallyin the tomh as shown in Figure?). The presence of lineunder the groundlayer
andthe pigmentis the root cause of thgurvival of thecomplete structure adhe mummy cartonnage colored
covertill now Thereason in thélax textile strengthand withstandingll those pressurés dueto Pactine nodes
strengtheimg and supportinghetissue.

S

A \ :
Figure 7illustrates the linen textile under the lighticroscope

3-2-2Microbiological test results

After taking smears and microbiologicgfowing on Aggar, Pottatos and Duxtrog@.D.A). After
purification of the isolates it was provedthroughexamination using the optical microscoplee presence of
fungal growths ofAsperagullusflavousshown in Figure §), and fungusPincillum sp. shown in Figure g,
which tarnishedhe mummy cartonnage colored cavbr addition tothat suchfungi feed on carbohydrates
composing théayers ofthe cartonnage, anthe pigmentsuch asonding materialeading tothe occurrence of
cracks, peling and separation over tinténally, afterconsumption of therganic matter, these organisfesd
on, thepigmentsturn into separate graingithout link betweenthem thus fall in the form of powder on the
ground in eviderce of thedevastatingeffect ofthose organisms that live in coloniesaring assimple, but
soonerturn into millionsof organsms, causingdestuction of the entireantiquity to generatethe biological
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energynecessary to carry oits vital processes that keep it aljvend this isdue tothat it is unable to self
supply power to themselveas itis plantlacking chlorophylithereo.

igure (8) illustrates Figure (9) illustrates
Asperagulludlavousunder microscope pincillum spunder microscope

3-2-3 Examination using a scanning electron microscope (SEM)
3-2-3-1 linen textile examination by (SEM)

Examination using the scanner electron microscope has shown the various manifestations of damage
suffered by the mummy cartonnage colored cover, such as warp, weaknesses and corrosion resulting from
fungal damage and high moisture content in the buriatr@mwent, leading to the presence of many cracks and
diminishing of the linking material of the colored materials gradually, thus transferring the colored materials
into powder easily fall anthen the deterioration of the object,sh®wn in figure 10)

30.00 kVIBSED | 1 500x 1136 mm | 4.5

Figure (10)illustrates the scanning mlcroscopucrograhpof the arclaeologlcal linen fbers, where there are
some saltand some spots of dirt between flers

3.2.3.2.Examination and analysis ofthe mummy cartonnage colored coveground by (SEM) and (EDX)
Examining a sample of the mummy cover imagingundusing (SEM) it is apparenthe presence of
voids and gaps as a result of the fall of plagets of the ground layeind appearance of the fabric layer directly.
And is likely to be a result ahe sequence differing rates of expansion and contraction between the layers of
cartonnage isot homogeneous in compositionhe chemical and physical composition, where the cartonnage
consisted of organic material componensuch as a mixter composedlien- glue) and inorganic materials
such apigments and ground layand all of that helps tdhe ground loss, includingigment
Analyzing a sample ofmaginggroundusingunit (EDX), it wasproved the existence of elements {Ca
C- O) ascomponents of calcium carbonatehich is the main component ¢ffie ground layemwith the presence
of slight ration ofimpuritiesof gypsum or it was adding to calcite to speed drgaghown by the presence of
elements (C&- S) andprobablyalso a sulfu content in part resulting from the transformation of calcium
carbonate into calcium sulfate as a result of interaction with the elerhsualfur, found withinthe soil oras air
pollution, asshown in figure 11) The elements (Abi-Fe-Ca) express therpsence of dust and sledgpots
adherento the Mummy cartonnage colored cover surface, wtterse elementare,in turn, working to speed
up the rates of different damage operations, where it has been instrumental in transforming atmospheric
pollution gases into acidghe object surface woulabsorh and then work on the erosiafi the Mummy cover
surface graduallybegiming with fading ofpigmentson the surface of theover,and endswith dissciation of
the pigmentsayer andgroundlayer.

DOI: 10.9790/420@70105970 www.iosrjournals.org 64| Page



First Aid for a Mummy Cover of Coloré@hrtonage with a Detailed Study of Its Componéhtse..

C:\SharedData\2014\Nagl Mabhmoud\Blue-01.=pc
Label:Blue

KV:30.0 Tilt:0.0 Take-off:43.3 Det TypeSDD Apollo 40 Re=:136 Amp.T:12.8

PS : 5232 Lsec : 30

T
s 00 k=W

0.8810
0.9706
3 -0937 0.8705 0.9941 1.0000
Toval 200.00 100.00

Figure (11)illustrates thanicrographand analysis of a sample of the grouewgkr, where there could be seen
the dissociation of the compounasmposing the ground

3.2.3.3 Examination and anaysis of thegolden pigment by (SEM)

Examining the golden substanemder he scanning electron microscope, thappears that there are
gaps under the microscapBesides having scratches on the surfagghere such gaps and scratches may
resulting from an attempt to stehk gilded parts on the cover atite Mummyunderneath. It can be said that
the Mummyand its cover has been exposedi¢tiberate manmad#amage intent to maithe Mummycolored
coverby smaslng facial features, asell as some broken parts tfie Mummy, ait is shown in the micrograph
No. (12). The darkemparts on the surface of tlsample examined amamall holesdust anddirt adherent to the
gildedlayer.

It has beemproven throughhe analysis of sample of the gildeldyer that there igold elemen{Au)
by 72% and the silver element (Ag), giving the gold a certslitadeof pigmentand making itscomposition
easy proces3lVhere theelements (AIC- O) indicate the presence of certain elemaritsoil and dust, which
maimthe surface othe Mummycolored cartonnagecover, and at the same time an effective role as catalysts
acid interactions that take place either in the soil or occurring after the extrattioe cartonnageoverand
beingleft in theunequippedtorage,shown in figure 12)
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Figure (12)illustrates the examination and analysis of the gilded layer on the cartonnage surface
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3.23.4. Examination and analysisof the red pigment using a scanningelectron microscope (SEM), (EDX)

It was bund through examination of the rdthtthere is achromatic change in the rgdgmentwith
the presence of manyauks on the surface of the pigmasta resulof the interaction of the pigmenmtith the
surrounding environment directly and in addition to the presence of a fungal growths as eviblgnce
microscopic examination.

By analysis of the redigment found that it consists of (H§) and is a constituent components of red
(cinnabar)vermilion, as it wagoundalsoin the same samplelements (C&- O), where theyare components
of calciumcarbonateindicaing that theancientartistused to mixthe pigmentwith part ofgroundlayer, as is
demonstrated by the analysis and the presence of elemeiiNs{fg-CO) & elements composed of dust which
distortingthe object surfacas well as itsale in speeding up chemical reactions leading to damage.
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Figure (13)illustrates the examinath and analysis of the red pigmenthere there is obvious the blending of
the vermilion with some impurities beside the dust

3.2.3.5 Examination and analysis of the blue pigmentusing the scanning electron microscope(SEM)
EDX,)

Examiring a sample of the blue pigmeo the surface of thelummy coloredcartonnage cover, there
appeared heterogeneity of the surface with the presence of crystals of some components of the elements of
pigmentand crystalof dustin addition to the unevenness of the sample surface as a result of erosion of the
surface layer caused lohemical reattons in the burial environmentyhich led to the disintegration of the
material bonihg between the grains of thipggment

By analysis of the blupigmentusing the electrdn scanningmicroscopesquipped with (EDXunit, it
is obvious that thesample of thepigment contairs elements (SAI-Cu-CaQ), which are the elements
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constituent of the Egyptiahlue pigmentas shown in Figureld). But the elements(€CaO) illustrates the
ground layer which artist mixing part of it with pigmeand finaly having elemental sulfur (Syvhich has
more than oneexplanation, asnay be its presenceas an impurityentered in limecomposition or added
deliberatelyby the artisto speed up the process of dryimigimestonematerial,which is used irgroundlayer,

andfinally may be due tahe transformation ogbart of the calcium carbonate to calcium sulphate as a result of

chemical reations in the burial environmensahown in Figure (14)
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Figure (14) illustrates the examination and analysis of agamfthe blue pigmentwhere there are gaps and
cracks on the surface of the pigmesmdthrough analysis componeiarming the bluepigmentelements

3.3.1. Analysis of the golden pigment, using-¥ay diffraction device:

It was found through the analysis of a sample of pigment described in Figure (15), treatthmallsample is
gold Card No(0-0784 as agoldenpigment so it appears as traces in the saniplwas also found in the
sample, mineral (Calcitegs a major in a small samptard No.( ® 0586), which is Ikely to be mixed with

the pigmenteliberately or as part of tiggound layeused by the artist when manufacturing the cartonnage, in

addition tothe presence of gercentage afypsumcard No.6-0046)as an impurities. As shown in fig.15.
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Fig. 15lllustrates the XRays distractiompattern for the Golden pigmeAs illustrated in Fig. (16)
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3.32. Analysis of the red pigment, using Xray diffraction device:

Through the analysis of a sample of red pigment Figure (16), that the sample is vermilion (cinnabar)
HgS cardNo.(005-900-96) as a red pigment . It was also found in the sample cell(@®gél 1, O s5),, as a part
of textile layer this illustrates théihen still has a crystallinpart which appears in XRD chart. finally presence
of (Calcite) card No.( 8 0586), which is likely to be mixed with the pigment deliberately or as part of the
ground layer used by the artist when manufacturing the cartoninaggdition tothe presence ofjypsum card
No.(6-0046) as an impurities. As shown in fi§.

FIG. 16 lllustrates the Xrays diffracton pattern for the Red pigment

3.3.3. Analysis of the blue pigmenmaterial, using X-ray diffraction device:

It was found through the examination of a sample of blue color material described in Figure (17), that
the sample matter is Egyptian bl@ard No(12-512) as a blue coloring material. It was also found in the
sample mineral (Calcite), which is likely tbe mixed with the color deliberately or as part oftthekgroundf
imaging used by the artist whemanufacturing theartonnagein addition to the presence osbght percentage
of gypsum, where inay be added deliberately to calcium carbonate todspeé¢hedrying process

FIG. 17 lllustrates the Xrays diffracton pattern for the Blue pigment
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