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Use Gel-Agaros to remove the damaging effect of
old adhesive, Applied on the book 'Egyptian

Civilization.” by Gustave Le Bon from

the early twentieth century
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Abstract:
Old Adhesive Tapes (OAT) affect the integrity and inability to read drawings and
paper artwork. It is also difficult to remove adhesive tapes from paperwork due to the
penetration and chemical combination of the adhesive with the paper components, in

addition to the excessive sensitivity of the paper, ink and dyes to the solvents and

tools used in the processes of removal and restoration. Therefore, in this research,
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we present a critical look and scientific methodological expansion for removing old
OAT adhesive tapes, based on the addition of organic solvents to gels. We
conducted treatment by removing a group of OAT supports using mechanical removal
while cleaning the effect of the adhesive using (agarose gel) on a book Printed paper
from the early twentieth century containing different types of artistic forms (writings
and drawings). We monitored the ability of the organic gel (agarose gel) to clean
and remove the effect of old adhesive from the manuscript. It was found that the book
did not suffer from any signs of damage associated with removal, such as ink
bleeding. Or the adhesive dissolved material is transferred and spreads throughout
the paper, thanks to the ability of the gelatinous material to retain the solvent and use
it as a topical treatment. The treatment used was evaluated using several
measurements and examinations before and after treatment (infrared analysis, pH
measurement, contact angle measurement, examination with a telephone
microscope) Cellular, color change measurement) as it has been proven that
treatment using (agarose gel) is an effective tool for removing the effect of old
adhesives, and we finished the work by re—gluing the pieces from which the old
adhesive was removed using (carboxymethyl cellulose). This allowed us to
overcome the limitations of traditional cleaning methods due to the effect of old
adhesives on the manuscript.
Key Wards: Gel-Agaros.Old adhesive. Gustave Le Bon

sdadiall -y
Al clangde Ald e Glad dalie caasal Gealslll of syl AW Gaas
b pxid Axls 5 (OAT) hiall duluall Gealll 3hydl caaal LS (el
e OAT T ENT) V] Leuless @133]\ Syl Gile sana CM}I AliSally Caaliall
Lae 44908 liSag dac)a dauay Jarcall Aulua 28y 30l e 3Hle calihll daxia JSua
s Leigalsa iy il 1) pum Zouad) gl il L[Y] Gl gyl e A g (i
Bl s o s i Goliad) SO Lt s Rl Bl JeeY1 (S S
i) ol ) Ul s gl s e oSl elia ff ke Jalae Gulad @l

ol — 0! das i)l g o SEsdl Gaisdl i
Y YE 4ol —Je¥ 1 suaxdl —ge LSl
YEA



o) il ! o sLadr a0y 5 (Gel-Agaros) sl uiw!
G lw e "d paadl by Lax " OLES L de Lo aoaill
Gogdia ) il 181l e e
dabe (s sl Gl ae LibeS a8 Tl 53S0 (383 Ay sale &Y
sy ol Cumy o8I Gl Y AR salall Jeam Sl Calilly Jlaal
Dl e g Glal) (men 8 el cala U eGLai) e gty saE s dda s dla
g by clelanss Wlimly lehy Y 533 e Aol JLalS 4850 JleWl

31N ety Al JlacY) 86 )8 dulss)

ssall Tty o(GaulaY) Ja) alatinly Caubanll Coslu) Alels api :d) Aahal) Gisgs
oY) i) s Gl dypanll Glypdally Alesd) Ll slsdl s e
Talis le o gind lly BaS Gast Jia Al degadad) 4800 2l JleeY)
‘db\} SQLA};{)” dlaxa UJlAJj\ ‘_Ac ).ﬁ:t.m dS.Ju OATJPJ Sia ;\_\M Jae &J}J.E}
Aaali 3lgal zlian clal o3 Jie b A3adl) ddayld)

VAE0 ale 33y JY anlaind 5 Guadl) Jayydll : Gualgll) ) sgdd Fuli £ 1sdi— 4 -
g Pl (aba G Land Jol S g3 "6l absa” OsSall #hall 38 e
Logyall ) Gadailly o[o] [£] ol e pilyd o adall Gy ol 2l LS )
%LUQA iaay sala ‘\TALA 2:\3)} Aalen & Gra¥ s j:u‘)ﬁ: ).UL:\.\ (3M) @\.\mﬂb
(’1:’ "gud &J\g@” ?Gj bl S dclia caldhie could calaxlyy dalida gy
eb pe e lilaal (ulal @b Ialag el alaal) 3uadUl 58 Jladiuly V4 Y0
COA alatind & el cliad A L [T] "Gl Lapd ey s Cilad
Al5aS lasihlly Ao el dyelilaal) Clyadsll alatind g (ida iU DUas "5 gl gabad)
lass 3M Company aSys culi lle ¢pia (o Jil 35 . GlisSu A (o Aia

.[VJFilmoplast P90 Filmoplast P ?M_&T calidg Jagyd Vov e aialy
1 IS i ol e 05 Beadl) Jagyil) cilids (S 2 (Gualall) cilids JS& — Y-
S elha¥) g aplall Lladll (e sole (s<0 2 (ARad) ALSY) A6Y) ASdalle
Sl Jie 4t Dpadlal) Cpall PA aaii ol agdall Lallad) (e Yoy lealaiiad

ol — 0! das i)l g o SEsdl Gaisdl i
Y YE 4ol —Je¥ 1 suaxdl —ge LSl

KA



oS Gl oS I Ay s (Gel-Agaros) ol asiwl
BDliwexr] "d s pmatl by Lax " Qt_,:J e Lisahi aoaall
oy I gy el 351 el (0 (Gagl

B sald) el JS5 My LSV Hade o [A] Coalise Ganlialls Gy
Cspll e claldll e desiie degene oAbl ol (ggiads cdariall duluall
Gilsiay Ligd S0 claal) Ll dead ) Coliusilly VBl ¢l DU dpiandl)
adla) 5 hals dgle hiall bl DU sold) Gakd ) mhal) ce
47 50uSY 05 ¢ guzallg 35 ad) aca Jazraall dluad) 48D o gall Candil 3auSY) Clalizas
Gus sl cish (s (e Aesiae ARl o3 05S i(Jalad) gl Adlladl) ASEN ASgdal) ¢
A caldlly antl skl S crpniall il Jie L S el 4ty cuS
Oo ey ladall o3a e aae f S gl S calall Jid sl 580 ol ¢ gLl
1] W Sy Al dapall sl
S Apaal lgd LSl (Adlas Jif dall »3 :(The Primer Coat) Ll i)
Gl (e S clagiy 2 Blalll Glaal 48kl dadally 483 ASdall G a5
«lpgiall S clamlll Jie 20D dsdl (any e ggiady e liaa¥) l bl
%Vo—o J<is cdhllaall alsall "ao ) Buail¥) dpals i dda dgla dse 2
D] ladl Gl (63 Jaslaal (e
A o suad) LD ABkl s o leinla 2 1(ppadl) dBid) dn) Adl e
- [12]48580 38aY 30k (of @l 050 4alll Gl (e Cumy AU

Dspe <l sy tlhiaaly AR Balal) sl S - ealslll Gl pleii-¥-
Blaas il 28D 3ol o ) () slll as A @y ) Jsat Gy ol
@AY Gl alae ey [13]G580 et

14] Gl rhan sedan ogiiig (3ol aiii (B i Weyiy Abuadl) Balall dag 3l -

Aapd Ao Cusy ¢ el e ALl Alsjall 8 sl A8 Balal) ddliag bt -
cladle ) dlail) 8 "5ansY) Baad gl o Sy mesned) Tag e sausY)
Calial) Glaoysil) (mens camalloysills celally (spSU a6 1ia byllaia "5 ams
[15] @l

ol — 0! das i)l g o SEsdl Gaisdl i
Y YE 4ol —Je¥ 1 suaxdl —ge LSl

Yo



oS Gl oS I Ay s (Gel-Agaros) ol asiwl
BDliwexr] "d s pmatl by Lax " Qt_,:J e Lisahi aoaall
oy I gy el 351 el (0 (Gagl

589 Asall 8 Jalse LaY) iy SIS (50 gz gailly 53 ¢ puul) aaiil)
¢l Japyilly G5yl o a3l 58 CAY dait elld Caaagy L AaDU saldl Gl e
Bha Glajal Gaaped 13) Qi) ) dplla il sale sty Glslad) aay «JEW) Jias e
LMLl Jayd LS s (33 5l (sl S cghayl) (e Adlide Cilgine g Ailida
G Las ¢ la¥) e 20D sall (e G delall Ao Hlal) oy sy S
L16] (a3ill) sl sy A5l clidial ) g5 s
Gl Lyl e lpabaial 5y Al dnmeal) calamid) (e b gl Adagas -
J17] 4l yall dpcaeal) colasilyllg

dabe A ot Guadl) Lyl e dglec : guabl) Jag ) jeaxi 401 -V - ¥y
salall dag)l Led a3 Al Chlyd st byl o3 DA el Eall s je i
(18] Lowss all)) Jgal) (0 Jagplll (5801 283U
Ay Aayl Al ABSH it 30uSY) 5ol Alajall o3 3l BawsY) Aajpe -~
) ALY aled Agll Aaging pheal) opll Joaily 20D salall o s (A
Shialy Clas )l dald cailugll Gamy (o 555 & s Aieadlall 45 Ty Jiss
[19]. iy (Y a5 Lae — AcLidal)
tpsl o ol A8 Balal) Jalas aey el :ABADU) Balall AGLEGA Alajall —

2 () Jyasl daas cAasdas Aday Allia maualy (Gl pailiad Loy, i
- [20]4200 alsally Lall)) cama (e aslis) 23 Al dxdll 055 Alla)

tgnalell) Ll il goh -6

Liall Lulual) oyl A1) -

b Aeadiad) A3l i) e aall dulial) ddayay) ANRY dael) culas) -
ce ASHS) ARY) G peny @A Gakill s camell Cilyites LESA alaes
L) aladiud

fSailSal) Cdulaial) —

ol — 0! das i)l g o SEsdl Gaisdl i
Y YE 4ol —Je¥ 1 suaxdl —ge LSl

Yoy



o) il ! o sLadr a0y 5 (Gel-Agaros) sl uiw!
G lw e "d paadl by Lax " OLES L de Lo aoaill
Gogdia ) il 181l e e
& D) Jagpill AN a0 Camy Al eladS  SulSaall Calall Calanil) aladind (Sa
aially sleball pe syhall AlatinlS ddlall el Hadiuly 26Ul sald) ae Joladl
@l oo Bl Jlaiily mhad) o Al 5hall mawt Ja caladin) oLl 5,
V) e Lyt s Blaaally Byaiall (3ys ol ccially Lgallls 28D salll ALS Cadds as

Mgl & Lo AUl sald) @i 5y Al

Al Lala 4 SolKad) Calanill Gige gadli

coall leayas ol Wil 25 ey Gyl G 3580 S glal) Ao plasy) -

G JSE G caelaall S ccliall e o (Se slaadl  sjauall ()5 alasiul -
2114880 g ) JSE (g% Lae (3ysl) bl

reibniall aladiuly cigam) -

Aot Jie dally il (3ia3 gb Ayliny Lgalaiind 5 13) aajall dage e & cilyidll
tie uludal) o3a plasind vie i) (e llia oK1g Lol 5o Sl gl
Aallaall Adaial) Calia dejus Canay §ysl) dalise 8 (3L 20aill 38 —

(sl o A ad Slndall oda Gany &l -

G Gy L@y Cuagy glaally gl Al sl gl (8 Gldall s -
[22] s

rebpial) 5 AN et of cclaleSl) aladiuly Cigdail) —

sk ple gy A ANY) ) Aala e 8 s Al Al o3y Jead) B
pllaly Lo 4y ¢ ypua ala) sley (& Cludally Al 48l o geiad 48y (0 (458
Aeadle o)yl dilaial (58

rouhlly sedd) dudi —

e Gpslly Tilugll cilS 13 Adayay) ARy Alels SSY) AGlll e jesd) ApE e
Lilusll amy D3 Gt glal) e S 8 el aep lpddl f elall dulia
123] LYy

sdabudall dsleaad) ddaypil) ALY dandiia clyils —

ol — 0! das i)l g o SEsdl Gaisdl i
Y YE 4ol —Je¥ 1 suaxdl —ge LSl

YoY



oS Gl oS I Ay s (Gel-Agaros) ol asiw!

BDliwexr] "d s pmatl by Lax " _,L,:J e Lisahi aoaall
Goade Gy 83l 51 el (o Haoeld

el Ladlgd algall
sl iy sl e byt S adpdl saley iSe Sl oelod @l LS5 e ple
Glgiatl) o aaell Al Al alydalCadanll e e Jeaay o Jladl Al
s ueS et o cpelilaal §f Lk adla dsaS lpdina Jia cdudlgll Hsall
Aaliy Ldlell el udiy adal) ASE & ) daugll Gy S (geme dag
e LS Lgalasiad salely (380 30 Ll Bale) oSaall (ho e sale Ll "3 guladY
- [24] rnse JSE aBi) paliaial e L),
1 @klly Algall — ¥

tajgall VY

‘_,.Luh.d\ Jandl godaga QS -V - Y

,lj-lll/

) s — Rl UKL Fagal) Gaalslll (Y) o8, U<
Sl i ey b shs gt chlienst’ oashil) CHSH " Ay ) Bilaall " S
oe GBS aag By b 2V By AE) d byl dpadl 3laall
QS Aelb casiy gl 1 8 g sapm jae el (Biba’ Adaulsy G il

o J — el oyl ddosSad Il Gebadl Ao
Y YE 4ol —Je¥ 1 suaxdl —ge LSl
Yor



o) il oS ad )b (Gel-Agaros) ol asiwl
BDliwexr] "d s pmatl by Lax " Qt_,:J e Lisahi aoaall
oy I gy el 351 el (0 (Gagl
Blaall' LS gamgas @V 4V E blo "uld) Ggbil (ull)' ealial dpeaall daidadll
Glada 3o ipal) 3liasl o3 2l Jalse s danil) dpeadll sliaall aaa e "dy paaal)
Lo Gladia allisy 250 jally QoS gaohe aw VIXYE i dada YOA S
o Alial A Auhal) o3gd udaill QLS L gsial) (55l (e CDlalls g s Cilagas)

el drals — cllaghadall S50 458

tasasil) b — Y-V Y

t D) Jay pid Ailaal) A3Y) — VY-V - Y

(cabadly Japdiall) alasinly LSulhe Guadll Jayyd W

Gel Agaros ;g la¥) Ja' aladialy Ciaiil) —Y—Y—) - ¥

Cua il G il Cadavil "agarose sol-gel g ¥l Ll sale Leaiinl

Lid e Glge b Abpd iy clladall e Al gl e 3olaY) zhand sy
G ¢ [25)mnaill dleey Qllabll goi ua Bl iy SVl oY)
Aty 5yl Laliy oyuma g 'Vivantis " ASE e piias " jglal leadiul Ly
Tan b ey A ciigie A0 NS in Al 5y e e olae b (sl %0
S ccmlia dous 385 2 D o Jpeaall Laliid @lll e ¢ [26Ji050 50
il e Dl e Bpra ki JSE 5 (ustsilly JpIENY) i)
1271 Jeall alia olgé e lilas

Jiise puSeaS aldialy USl A8uhtl) dadally adlll Gl Sale) —¥-Y-y-¥
: 3 slsbae

aead Bale) & Carboxymethyl cellulose (CMC) jslslu Jiise uS5a S Laadiil
oS58 Gymmse (e pa )+ Ailaly Gl 4ia il GuadU A a5l eally odadl
Al sy i Vs T2l eLall 3 pmnnal) s %oV e Aty 6 sle I sdhi e
- [28] aallly laxindl] Clic

:daladlly paadl) (g Y-

ol — 0! das i)l g o SEsdl Gaisdl i
Y YE 4ol —Je¥ 1 suaxdl —ge LSl

Yot



o) il !y SLadl adr gyl s (Gel-Agaros) sl usxiwl
G lw e "d paadl by Lax " OLES L de Lo aoaill
Goadia 1 sl L5 al G (Gaad

aly caddiuall B goi Adpal FTIR gplpaadl caad dadl Juladl) —V-Y-¥

Asle (e Sl aladiad
Nicolet Nexus 870 FTIR spectrometer with a Golden Gate diamond cell was used;
spectra were collected with a mercury cadmium telluride detector (MCT, sam— pling
area of 150 um2), averaging 128 scans in the 4000-650 cm-! range, with a spectral

resolution of 4 cm-!
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