
n

Jtri Ic

JLZI

e

,

474..._..LH...j* c:11111 L)12.__IL?	
It

1.k7.) j_2.3.‘21

Lcha,41 	 	 	  L.);	 csic.

E k.c. L53 01 J:921.S..111 LJ

(.1+.1;

j i 	 	  .11	  J.4 J.1.111

da.:6
j_1-11	 311	 .„j

— jliVi

J1'1•Ni

c_5.1_911

L}t.MI!I	 451C,	 U.43,9	 • •aj

;-11	 .101 31:1__.:1

—	 jkl_iil	 ?_51 =II *;k41S



Cairo University
Faculty of Archaeology
Conservation Department

"A Study on some Physical, Mechanical and Chemical
Changes of Deteriorated Archaeological Wood and it's
Consolidation, with the Application on some Selected Artifacts
at the Islamic Museum of the Faculty of Archaeology"

Submitted by

Nesrin moliAmed NaJÜJ Ahmed Khfiirat El Hadidi
Assistant Lecturer at the Conservation Department

Faculty of Archaeology - Cairo University

For the fulfillment of Ph.D. in Archaeological Conservation

Supervised by

Prof 2,.	 etS).41Zida.
Professor of Conservation,
Conservation Department

Faculty of Archaeology
Cairo University.

Head of the Conservation Dept.
Sohag - South Valley University.

P03irt3 Wani-4 citirri3
	 2. JI; _AL.10 5,44

Professor of Biophysics,	 Assistant Professor,
Biophysics Department

	
Islamic Department

Faculty of Science
	 Faculty of Archaeology

Cairo University.	 Cairo University.

2002



j.-.1	 jL-4	 c( )6.-.A1 1)	 L-fp	 	  O)L. 	

	  :csib

"JI	 1-,;;;	 oast,

	 4-1 O)L..--•

L LL	  ;Litt..;sp

	

(sir- 	 	 Lj2.13"	 02:5._:;L	 1.17_,;•

cs	 ;Jits-	 al.41	 j1,xj.3.11	 J.; j	 	

	

JLi	 7A _12q)1 j

4, 	 (i• ;L?.)1

cs_LAL.	 ki7	 ,_;217 LjAyti

	;t3l..41	 L";	 J.; j

J ) L7 j	 .2_11.73 

•	 ayal-	 T2:•.J4 jl
(d.

	

j	 ifj	 C:)L5t11

eL (51C- 4L-! j cc .	  Ljzkjii ) _5 1 L.6JjJ Itjtc	 o.jah

AII	 ,

	

js 	

31.:c-j•.(A1	 j th	 —C:

	

LJI ;tPv,I,A 	

j -../, 11 A 0	 —c.



0.;

L	 	 ..31 	:l4-42.11

	 4-1Uiik.<1.11

	  Li; Lr._;2j

	  j )	 (L-sJI	 t. '4-4 Li.;	 j
JUAI

	

jU1.1L-_,Let.S	 opli._4-1 0;04	 jjt.:;

O)Li, Zil.L<J1

r

t Y	 .Helium Pycnometer

ØLJI „II 

LA1.1 ziLS”

;-)Ui

Ji	 O.A1,1	

▪ 	

j	 :d6- 3 r it-4.->r ,	 ji

	

CAC ji	 ;

•

 y..„...t..4	 Ls>,	 c)..47-1	 , A

3r	 <I2.	 ,	 ae.j„-..31	 L51JI ‘. 

et.$.1:Y

;;.)t,,_-)1_,--y1

s,	 	 j1U):2i	 Zt-,Y JiI°t>;':'11 3

— 	 	 o-LN

	

oti:Y	 1,41	 ;dl.2.-	 r,

	

LJl3 %T A , 0— o	 o_b%	 3



LL

	 .11	 j	 	 J jj1.41

J %t.	 ._t	 j.)

T	 y4L."; J.() 4s,...J-1 jLal

1"Kas rm

%v	 1 1 9 ri	 j (W9 L.„.;

jii516	 3	 j)

jyc.).4

j1.1	 j	 j CL. 

_; 1 6 i LY 	J'_' 41 A„ ...,,i31 LL.-;

zmiu, 	 Lciin Resistograph

	  L3 j	 Z.0)L.	 cL...;LS" La)r

	 c- 	 ;k<11.1	 j	 j_ -) 1J	 (.) 	

;u•t-

j .	 2.11;

L,111

J-

LL1 1L C j 3	 Jj ey
.	 :	 Lja-,-al I 13-1	 .

j 1j- c	 I	 I)

ja;	 Lc2.1,4 :LA juli C—a_C	 .f.JJ

Lc a.,	 J.51 Lya.,-,e31	 	  H,JJ\ 	  j

	

LS 

ps1	 j	 ye] .)



L.A.1 1

-	 • -

,K	 Lil

	

ae. .),-;11 	 U	 U sLSJ L J1	 1isb „1_,L;

j	 L.	 L,--.t-S-} 3 L .- .A; cs-11

3	 	 	 CliN Elemental Analyzer _jt+7, 	 ;4.;

A JI j	 	 o12•A/1 <:---, Lei1 3	 k:)yy.(11	 *

1	 yU,1.4.c.	 c.) yj i 	 J (2.-, )Lj t	 	 _, at I C: )t_;_.!L 	 3 y j.-<J

c/jJ `::) .Y. LS. S	 CA \	 A	 at-1--<-11	 :ets-	 ji:41	 k....S-

L5_1s,	t.:5	

•

	  r1	 j	 L:„,L,..i1	 ;t.›, ja.?

JULA1

cA2,<-11 .

	

y 	 4-1 C„)L......1ci I LI 3 L=...,1...11.‹...-11

jLJL 	 .11	 j,.,S ;LI) jUi;	 )2.1

&A 	 	 A	 %./Z-...0 314 LLi

	

L:JA j"l'U	 (f-;	 LL:a	 3 °A1

_j;)-1.4 C:Al2,-1-4.-	 (sr	 %le

LJ
.15-1 :11 j 3 %A 0 -1

j ) 	 c.)1.....9i1	

A '1"



00

-	 ;	 TAPP1	 j	 J.1.1545

.Vor — A	 J4J1	 L)

A	 yUc LI? jc

1 1	 Ls. 	 Ll	 •;JI	 j	 tY,yr

cYo ct , v )	 i;	 •°A") \ 0 , A 0

•(%°>) a5ei_.A! ;th-Ci

j ja,32JLa	 L

	  ,j5)L,--	 ;L„,tj--1 1.0 j)I	 c;4,1-1

, 31 13 NMR	 ab51J, 42-..m y

i-•;C	 1 A o 

	

JS 3	 (:)Ki

Z.41-->.----/J )1,11 •

• % \ • c. Lr VLS- c.cJI 	 31.„.11 	

	 ,1.11	 L0 L5s5	 	  c...)L_s, 	 	 c 	

LL 	 • ;11	 1 4‘	 ;: . 11;utail	 ju.c,11

	

c 11' r	 ;L16- 3 %	 )14;

4-"t-C" L5A j	 ',L))1L'' 3 % r,

	

L)L ;au) j	 rt..<11.1	 ,DA	 ;t1111:,,,J1

• %.,)	 Ji n 	 L?

%	 ,	 j L.. _9- LIA.:,•til 	 j % 0	 .1,,,c2b-‘2:-.3J )4_41

.A0	 ;Ls	 j % 1, • 1	 j



Liju;

31	 L.	 4-1 L . j.4 La)L...z..,L

j (. A	 c,,_; c y U. 	,3")16 zty

z,Ls-

	 C 1	  tfa	 oL 35- (:)?.	 c,11	 .	 T

L5 	 46')14;

.(% ),o ).,S)	 LL	 c(% r	 --L? iU
L.5.f,42.S1	 	  (s).„-al L. 	 4-1 Lia.2_,*;

%o o	 r • • — A •	 Jib -LP cL YT O-43.

\A LAI	 I	 3.)).2.41	 T V J	 j4•;Lsr j

1 C- C.) ./1/ 	 Z,n 	 p	 ;Le-,t	 Lj1±,1:2.	 4L:22.10
LS

	

j LL ,	 4-1 Lj-,:-1.) rj
j 

Ls,.;	06_,J	 LI? 	 j6.1.2.4 Lsis 	 c9i1

. L51.-44 _74 j.14

Y	 j	 10_5)1 Lj
\-

.	 1 Y	 •	 1'1'	 •	 1 • •

i1J-S,11	 J1,- 3 ‘:.A.;	 	 OAr. ;1,111.1

11 L) Lyal .4 	 c 1 1'1' ri j	 ;t4p

. A 01" j	 j ;Lp	 3 ILO j)I J.S- -LP	 3	 j

c_..;a4, ;L.-A ) )	 c:A.2.1.- 1	 	  jj.14 O)L. -

j_th
LY 

	LSL	 cr)LL-31

-L!..)1„01	 3



: U- \

	L 	 j_j;z\

0.1p _rj-4iL	 LJ L JL.;

..0c- L1 	 L51..c.- ;61_	 	  Lt-A.

) L ULA, 	 	 j	 L).19 /1 C.) 	

Let j	 -!).1

j

	 c	 ii	 j5k.,L	 j;JI j3	 jl

al2111

;a1_3.1

LL.12.;i1.! 	 1.- 	 j

•	 L.S" 	
	 ,

4_1 JS-

.ikt	 J-

;LA-4.41 ,:)p 4UI	 yii-

	

c_fr :11.4u:11,1	 -

_

	

 *	 gi	 Ly:0

iy

. k;eyLitil ji-1)

4.17p _p_al 
	 _



4L4-1	 Cub

_iJ oifh	 LJ c;u; JJ	 iS	 z‹...;64

L5.1L,—(SI

L .	 4-1 u,„-L..‹.;t	 ;6)lx.11

jj jj ) ;jAp	 	 4-1 L) 	 4Ci)iki,31 (r

dA_Lis	 (e.

	

3	 A.„4:


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10

