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Abstract

Given the diverse indications and evidence regarding phenolics
-including lignin- as natural antioxidants, and based on practical/field
observations of iron-gall ink writings on lignin-containing cellulosic
substrates like papyrus and paper, this study experimentally investigated
lignin’s mechanism as a residual phenolic compound (retaining its
structure in ancient papers) in inhibiting the oxidation of both ink
and cellulose. It established lignin’s inhibitory role against oxidative

degradation pathways for both components by functioning as a natural
antioxidant (Natural anti-oxidant).

Through analytical tools -including color measurements (AE),
visual examination, quantification of free radicals in paper using FTIR
spectroscopy, organic solvents, and chemical reagents- the theory was
tested. Its implications were clearly demonstrated via experimental
study on lignin-rich newspaper substrates compared with equally lignin-
rich papyri.

The study documented lignin’s role in preserving iron-gall ink
writings from degradation and fading caused by radical oxidation or
Fenton oxidation mechanisms. This occurs because the lignin compound:

Acts as a free radical scavenger, Inhibits radical formation in inked
areas/writings, Possesses suitable redox potentials to reduce radicals
from their environments, thereby serving as a protective shield for the
ink and its text.

Conversely, lignin did not exhibit the same strength in its scavenging
or oxidation-inhibiting role toward the cellulosic substrates themselves,
particularly around the boundaries of inked areas. This represents an
eighth objective verified by the study through its methodologies,
measurements, analyses, tools, and detailed procedures.
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Introduction ; dedse
dousls sl (S5 (9 okl oLy aine (SlasS uS)e Lignin izl
Olyedsd! ,3ST g5 ¢35 Pulping o, vasd dedsiws)l GlasYly GULLI
os Silus 4l & Boime sl Ay 4 um g3 U el ) usy BLis] domual
Cross-Linked phenolic Lio,e dhayl i) ddgudl) & gasdl Ol yaded] o ads
L5d) iz dlogeS 3 8 Jokduaddls Jokll o OloLusdl Mg cpolymers

Y, H,,0, )n

31013411

Mg Cudyd dudgss ol Aaay Lsid Solo fumlll 38 1z AL Olulys s
o Peroxyalkyl and alkoxyl radicals JuuSsSI Jg-ols « LSIT S9dl J 5ol
BacuSW psliall Loyl G s cpolad! oL jollwdl (als Ol)lue Lgile N
Jd=dy deaslsdl Olegamall 35U ddylerg daglds lie Oxidation inhibitor
sqall dhwlg dllss os Yas (7 Acidic hydrolysis Gasl=dl Gl Jocl Egus
Leg (0,489 Benzoic acid e gpdl yasl=S Z:JJ::{. Loles] (2T 0duSTg 8y, lg
Geally Gelasd) ol ST dmds dygon 31 3ys ) donsls 8,80 oo 35l
oSl a5l adsd G55l Syl 5 wSS Jxy Radiolysis and photolysis

Fenton mechanism (33gud 4S5 8ue Cowsg uioll lyis o9 OYgudllg)
o) 4yl Metallic ionsdsasell &gV &g sz (e 808 Ly uuSW
LSl 5uS535 Sl (e Ladlgiod (8,00] Sl ) Ly S lyonSs s c3pi il
AV dalizad) lyblugl s Lyl;zY ¢Favorable redox potentials

(1) Lignin (Lebo, S.E., and Gargulak, ].D); Kirk- othmer encyclopedia of chemical technology. John
Wiley & Sons.2001.

(2) Developments in polymer stabilization (Scott, G); Applied science publishers. Londo, 1982. p 2.

(3) Tannin chemistry (Hagerman, A.E); Hagerman publication list. Maimi Uniersity. USA and En-
gland.2022. p 22.
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(aa.v'z.:.mg o d=ubll Radical scavengers 39 i) SlowwlS O L) 8Lyl jass
sl dsty STl Seldadl o 8,0l Bsi i) paS of gzl 8 ddamll] 2o
A laede slazeV) Sy U clyy BoLi)) At ghylaz oy ddumall (- ligaisl
oais Loy (JgoYl ells 5555 fLAT Protective shield G3lg L2 yaog us yuls
BauST @i 3 Laygs wyaeed) elld Lo 45,2001 gty SllasMall woy iy dly ]
o9 - Suell] Ly 009 - 4o3sbebad) Lalolgons 03925 lor dyasd] padsl] Sl
wsasdl lia 8 4 os LN

Materials and methods (Methodology) :(akatig Agalf .\

Sampling :dwlywl Ol .3-3

Ink recipe : podl CSye . 3-V-3

oo dlalodl Slisd] Lasy dpdised pasitwall Vsl (pdsell o Slas] 63
zh gle 9 ((e=70) padsll Bgmun 5l OLLgadsll s dwhll puswall §ys]
B (0210) Gyl gaally ((8uuSYI 5udeu 35L50 — e=Y0) Tron vitriol uyusl
39asdl GLbsate s ol Sugasdl padsl) yo CSya o35S Shaiall slall o 53
o BL5,3 plasiulys (il d5uwST U8 diuds 63 dUly Iron (IT) gallotannate
phitie 5 JSio Byl Slis le Wide strokes day e bshe e Jsaxl

Substrates :Jolg=dl .¥-1-3
b §yil9 Byimme Oiliie L) ol] dbay Lwlyal) dodiiwal! Jolgsd] Caaud
S0y Gogll oo g ol 13 ) ASs cg saadl Wliadl B9 oo Loz (Byiome
3 80 Jeos ¥ ) day el it LIl 3V (e 588 S5 (3 izl
pdscus]l Pulp bleaching Cll jaus Sldes i o izl e L) OoLaas
oW OlylasYlg Oluldl dewbiad] o Tx 0 Lle w35 Y Slulies ldg (dislual

Dol oo 8 Giousd] jadsll ;e ol Papyrus $3d) B9 pasiwl W89

(1) ASTM - D/2006.
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daogy (3,2l B9 dulydg polds oo lyde Jsasdl oy I gl aSby (el

Ageing conditions :psl&d) g,k .-
hadl Gy e duwlyll Olite 33105 (polidl] o Olegs dulyll odg) pusiiul
&y d=y> de Dry-thermal ageing Bladl )l,odl Jommal) poladl Losg
doudd) Laghylly puaill cg5 (-8 Natural ageing G=uhll poladls ‘m(:o\ -0
pasiuall yioall g3,d1 B)sls by Bileg Bad (Mhmub Rolis dios) 88151l
aslas] 393 - (p1+0) il iUl - Blo )lyo polis L)laalls s o] u ST

Ll piiall Gruball el

g2 Ye 5 1Y polds 3de die Lag¥¥05 L3lulidy Lyl Ci5 suall lis (85
Bosll polis of Control dewld Slie o Lylaalls - poladl Legily - Gl Jsy
2835l By99 () B9 s gy pimmall by yimmal)

Measurement and analysis ; Ldsitt g ubaat! .Y

315! ol ol Gaaadl (sl Calill 8LaS 6 593 sizell] L Syad OIS LA
Plosl ] 3o lodw ¥ (00T dggud SilasSIl 40555 3 dlaiy s3I LS
oo ol Jelis 8l 5l 4558y ddlod) Lyl 2,3 OIS W (dyshs dygae
dsasall HLeV S5 8 AEBYI Oaleall Olgl B3amall jsbd wll BawST IN
S CIYS oy Gheedl p3) (i G - dgasd] padsdl HLel Lyio geg -
45V Oluld)l UM WS JS

Determination of lignin content : ool (ggize pddi . V-Y

(Gos Y8) poladl amyg o @,ully Gl Olite 8 LEaS (simll s55mme 508

(1) ASTM 1987.

(2) TAPPI 1985 a,b.
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Solution of aniline sulphate : (oYl Sl 1S Jgloe L3-3-Y

BDH 5,5 ] 5 - [(CHNH,), H,S0,] ks¥l Oy 1S Jgloma yuass 63
oo ol I il 3929 e o iSW - 749 e Lab 40525yl chemicals Ltd
ety S sl (e 8008 d8L5) 63 Tadell slall (e "o O+ (3 B3Lall Bgoes
Ol Baaline Cuo (LasVl sl,2Y fale pual S ¢Jg-lel) Cone H,S0, 53,
I <l Jle 5530 guimdl] 3529 Jlo Ggll Gl 8,108 mis wis GBI LY
Bl Gle pumll bghas (e

uawl) Banliell sl usyy 8 Paper (o)l go Iz slasVl i Gl W8y
Ble oS5 o U3 O 8 (sl a0l digS Papyrus 3,1 go eld Callio 40T , &
M (a9 (d8le (B dhd plaseiwly gl Os Ul blad) wis Suslinll doy plal
Ols = osizlll s Ale dus e palalodl Glie JS slgiml jLasYl 5l U
O delad] Ogd us B33 poladl L8 — wihedl By @e Bualindl (g 83 a3
s Ol jLas Y sly o] wie 6 ag (3ys) 8 psizll] Sy k¥l Ol S
Olis 2o latwd (8yuS dzyd ] oaimll] Sgiomn diwd ozl (Bgy YE) polis Suts
i $35dl g Hladiall ligy diws J&5 o &S (S ey LySd (Gmshall palad)
Byiomall 89 Byimall 63,4l Bsll liw) Olualiall da JS ColSs ool usy

Phloroglucinol solution :Jguwl>g¢ldll Jolow -Y-3-¥

Oxford Co &5,-4 1] (s - Jgtuuddz9)sldll 3o Gunl e dold] Gl dglone spaoedy
SV delusaads (Ghin¥) JsoSUl) Jg3to¥l oo Temw 00 3 - %39 sLing douiyl)
vasle o 8,108 05 (Ll s e Jgdoall (oo 8,008 gbgs izl
2B (uiodll 395 Jl> 40Vl §g Ul Suslind Conc HCI 35,00 s 55iS5 00!
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Detection of benzoic acid :él g 3dl jasls (s ¥-Y

Carboxylic &l uSsr ;I plasYl dlinl Jauol wol bgidl pasls Sy
e5all Ga,b (o puimlll CSy0 BuuST glgs uol g g ((dleg,VN) &5 sl acids
dlslse wis Fruity smell &Sl dodl) aslas dyldoc] sLasSIl (85 (8)),-2) 5
pasl 3529 (39 ¥saSUl amly higsad] pasle e ggios I OLS,all 5l slgell
Esterification 8.l {dos JMs Esters Ol ywdl 0555 doowcts 55 y0d] el ;I
Dl ;S sl o jboy

hia sle 8 polid) usys Jd Bsll Olits e sl g asyg eyl 85
sl (o Oolyad d8LoL Lagio Jslatl] 5805 ga iyl Jg oSIb il ] dlolzog
B9 g ddle deudy Juld C85 umy S W) la e dddly Suelal 55 5ell el , S
e go Llad Gruoy o) SU (g YE) pols Bus ais yiomall by yiomall a2l
Lgaolis U8 Olisdl JS e Wb ol Buadl s polizell 0,4l

Migration ratio of iron : =l bghs &,l5 j9dd=d) C;Uggj dyod oy F-Y
:(II) ions from writings ink

SSye sl Yol dpamall gobigaisll JLel deluo dy )b lywlel &,25 (3

(3rel) i B8 Jeladl 1ie sly2bg (LusdlS Liasall Ml g -ibgais]
Reagent da_3IS sl Developer 3, glas d3ls lyaog (-oldl GLS e do plasuly
350 Usloms pluscl dJlodl & ol Guad 1 taasd] SbgylS Oslll dasas 8oLl
00 3 Gle dlgi=Y (Myrobalan gddell jalsiws (o S51s (ol Gasls e
CasSU Yadis logis JS plusuls (Ellagitannin ooluzVls oobsais)) OLS,e
BacuSYI Sigus e udls dbwsusd] ol dh sl Fe?' jouasd! Gl 895 (¢
Logdslons o OIS mdgs eISs (pumdl ok oo ddl sl W Ly) g3homell o
plasiiul Al 3 Golidl Gl 95l Lased s 2Vl 0din e d83d0 blLas s
)5 cldal Jgloxe Al 3 Blueish black 43,30 J5led) s9-Yl5 el ild] pasl>

(1) www.amrita.olabs.edu.in.com.

o YYo . mvesy o on A A )l 22 13K




Bl el LT30S Sl s el L3 A 1 Yoy e—

o k=l (sl Slgl e sl Y1 Al gls 65 g dia JS Jle Sualin Jéws
lgbshs (o =l

JJs Tron (IT) ions daéll jeumusd) SbgsY da s8d) & o] Codseiwl A 39
8155 Gle AYs Jass 09 (Ol pgwlisd! wilwsdsi=) Rust indicator la_all
Ioloras gl 3ol Jgud Bub (3 B3V Ol walin ol (guuasdl yohll 13
Oaieall 3,1 T Wyl Bred S BT sl Juall CaslS

Redox indicators :50uSW (uSgdy dsb HsY ey

Methylene blue (Farbwerke ¢,—Léusdl 3,51 JoJs plaswl sLasYl 65 a8y
G5 (paS9d) plha 8awSYl 2o &) 31 GgJ hs Ul (Hoechst AG (B.P 58))
Cowiss Gol Ubszj I elad) Safranin ¢ol,d ! 8sleg (JI5Y Sgass Og-Ul
Cipds Ol Banlin Lhel (sl B3loll go iizug (BiwSTiall 8olal) oo -
83 4B paws (Lgy ¥E) 8ued Lo dwslds wis Wil,edl 39 paw 2o dol>
)] 13 Sualindl 5SS o @d,d) e §SU (Gelie JStin Bl palined] w5yl
Olie) Balod) 8uusYI pplass Gle Jus b (Byimall i 8yumadl Gli=l U3 JSs
ol Sy &2 &gl duly i

Measurement of ink fading and paper :3,glly yuold =gl sl (WlS .0-¥
:brightness or whiteness
8 9l SIS Byioma cpal il wsys U3 LalS bl (o), il o8 o
b ol by lasd Fading ratio oLigd) o3 8 dltas ,odly (3Lase) 8L
12l 3y Darkness 45155 o1 (plug dslas o8 3 BaVlg 3y tomall OS]
(835l sl sl ooy IS IS Byliag sl bgas e A sl oY) (8
Oliudas e slezeYL RGB 5 CIE Lab plss Ol (wld (g)lme plaseiwl Uy
Crogly Oluldll ods deais (sl pold Oliudas zo BoY 8y5Sdall sl L3
B Olusl) sl i) o) (6 ad]

ey g

BB LG KL o




— o Y4y 3502 3lbl s ol ke >

Optical investigation :§ padl jacdll .3-0-Y

sl il 08 Caog) 83,zall sl dwhyall Glids pamd (3 suall lia 35
Ololuall) yioadl Gysls ((Lgp Y€ 5 (J9,mS) polddl usmys Jd ol ;i Ss-U
35! Ol Gl 9o Lay 1Y) &ijlieg ((Bg Y (JguS 2ol bogasg ALl
iV ol Gle oyl el cpoli) usyg b ool
Non-inked newspaper : powdl & W3l G o

Al oY bt izl 48 WSlyzdl Byg) poludly dsladl 0B wld uos
Vo 3 el Jasey Cadss) 38 Ll uzd (Boymall gusdl GAS JSiq dsliball e
1o (V) pd) dog) (Bl deslizall Slisl) Dl 8 dis Lo dodlized] Lz

el panl 09— (paliss o) Jo,uS dimll -
b a0l )« (Lgy ¥e) Bylye doslie) sl -

ol sl 03] (G Y9) L Geslizall Gl -

PALED JB L0 o) ()9 palag Acbal Asys (V) pB) Ayt

3 el i Slal) iy Laga Y (1) alall A3l ey (Y) ol pAER ety (1)

(V) 03, d>9) Inked newspaper : yiswol W51yl §)9
Ll panl «— Jg,uS dusll -

b yaol o« (L ¥¢) Gylye deslizel dusll

.Bale 20l Og) «— (Bgy VE) Lrud doslinell dusll

0 Yol mveey o gx i B Bl e B




csbiw/is

PG LB Gt adall mony momalt LI By pabag Aelad (V) pd) Ayl
Olcalt ool » (V) edatiy (Y) Solpad) palET) dang (V)

i(V) 3 d>¢) Inked papyrus : yiowed] g3, o
Syaall Ble panl «— Jo,uS duwll -
b a0l « (B Y8) Gyly> deslizedl dusll -

ol Osl Bls sa0l « (Lgy ¥¢) Baub desliel dusll -

AIED) LB Gauod) adall oy siomall 63 1 (398 Giolll il (V) @By A gl

St o 5 (¥) @aadally (Y) Sl ASLED agg (V)

Ink lines : ol bghas -
Oligs 425> doy) pamdll 03 u8d 63,15 3yl Gle puadl bghs o sy Laids
bshs S5 o 8imall el By Olisd llasde ColSy lgeiss Ll 5L
ol cdly US_io gy Y Buad (53,edl ol Grmdall palilly gunsasd] pabsll oo
lalolse dslay pol (2lasoY ladyg dlauyass ey Ol Oy oo 48 derys V)
sl e g 48 0955 Ll (a8 w6 Lgy OS5 i (8 )93 polanlly

SO EREElsE  6



—e Y40 5502 o3l e el s s

dz93 Brownish black (-l 9sl) S5l 3931 9sll ] (U9,aS dasdll) Sl
(Bl Olesll) dLs

Colorimetery applications : Ul (wld Oldudas -y-0-¥

Oty = puodly Gysl) sl sl 08 Cluwsd — Lo ikl Cos U39
Ol doudy B 9 G (R o8 (ulid) ellSg (Color picker OV e gl :Leas
diwloy By ymall I Gedatl] plas ol 65 (Lodlote 9ol Juol oo i (BMaol
Jogeet) g ¢ Vi gl PV+ Ltd &5, zLs! o Color calculator demo -l
by Jgamall 95Ul pold ool 58153 U1 *b 9 *a L o8 ] &Ll RGB o8
il 08 e Jgasdl Bugy CIE Lab system el d89,=elly daoall lia 8
B (3 NI o] Gl usy L2l Jase Ly 45yl (AE) GASII (55Ul
14,51 lsal) L gy s Uil

A L* = standard L* - sample L*.
A a* = standard a* - sample a*.
A b* = standard b* - sample b*.
AE=[(AL*)+(Aa*)’ + (Ab*)*]"
:QSH 9ol Lle SYYUIg Glulddl Siels 089 i

Brightness and whiteness ratio of :g8,-dlg JJ3l,=dl &9 (=gl szl o

:newspaper and papyrus
:L“,SSJLS polid] usyg B 93,5 3,5 Color picker Gglll wld galiyy IS (10
(&) 03) dog) t puomad] yub Wly=dl &) o

Aluminum white <=9¢.:.A5J33| Ua-!:-’i « JoyuS &l -

(1) System level solutions 2015.

o YYo . mvesy o on A A )l 22 13K




B aall ol 84S 1 53 ol 52D s Y4l e——

Brown beige g (b «— (Lg2 V¢) Lsuds doolaedl dusdl -

Yellow grey ,a0l &oloy «— (Lo ¥€) Bylyo doslinell disd] -

E Color Picker E Color Picker [F=4 coror Picker

Brown beige Yellow grey White aluminium

PG B pnad) i 312t a9 Ol Color Picker Gdad ptusviuly RGB @ (1) o3 as gt
Lo Y¢ el (Y) @asdalty (Y) G pALER dazg (V)
(0) 3y dog) 2 yionad] W31,z )9 o
eosesll pagl «— JouS dusll -
RGN — (Lgs ¥¢) Lrud dodlined) dusdl -
ol = G3ley «— (Bgy Y¢) Byl doslinell diisll -

Color Picker E Color Picker E Color Picker

Brown beige Yellow grey White aluminium

PG B punall ) ) (339 Sliat Color Picker Gotad atuiwiuly RGB o4 (0) 03y 4o gt

Loss Y& 3ad () adally (Y) S pALED dayg (V)

(1) 035 dog) s ool 93,1 319 @
.(Beige) Caals ya0l «— Jg,uS dusll -

.@g—g,ig(_(ﬁgﬁ Ve) G doslaiall dusdl -




—_— e Y4V 3502 3lbl s ol ke >
ol = s3key « (Gisy V8) ol daslisall digedl -

E Color Picker E Color Picker z Color Picker

Yellow grey Brown beige Beige

RAL: 7034
RGB: 150, 130, 95
HEX: #968251

PG B pal! 63 501 (339 bt Color Picker gutai plusiuly RGB @ (1) o3) as gt

Logs Y& 3uad (¥) rsdalty (Y) Sl pdt AILED dagg (V)

Ome LI sl 2 W) ol OloMasl Coilous dice sV Gdatll DM oos
39 LS (5 RGB (b-:é DM on lgie By ,usd] @ (el g s g dellall
(1 50) 9edylly 488,00 Olosllly (¥ 9 ¥ o)) LBl 4391 Islasdly

f-’L’*" = eol.ﬁ.;‘)l S
&> o=ub
R: VY R: VY
G: \Ve G: Ve Jo,uS
B: y11 B: y11
R: s R: Ve
G: \YVY G: VY- kg Ve
B:y-v B: vy

dagg b3 riomall sud 01 patt Byet (RGB) arsy Gislh it @ud (V) @8y Jot
(Laga Y£) ebiuall &)l oty aedall pslEits

o YYo . mvesy o on A A )l 22 13K




SO AV [pUS RN EYIC S PSR PRAERN LN JE < Jy YA O—

palidl g o
polid] due
R: V1Y Ry
G: Ve G: Ve Jo S
B: v11 B:\11
R: \YV R: VeV
G: WYY G: \\o kg Ve
B: V-A B: 1¢

palall o st L3t Gyet (RGB) arwoy iglht it @3 (Y) o) Jois
(Lasa Y1) gobiualt @)ooty pardall ASLED dagy (b (St

polidl g o
eal.ﬁ:)l RV
Sl b
R: W1 R: W1
G: V4 G: V18 Jgj;.;s
B: VYo B: VYo
R: VO R: 7%
G: VY- G:V-A Lgs V¢
B: d0 B: 11

adall o rovall §3501 Byst (RGB) drvuy gttt it @i (¥) ) Jouda
(Losz Y£) olivall @)1y acdalt p3EDI dagy b Guaud|

Gt JIs o CIE Lab plsd *L%, 2%, b b ] RGB 3 Jygo8 diss
(AE) 44501 il il 68 o Jsasdl (2 ALl olsill 5 pargmtl 63 (I

S REREE s s G .



——— o Y44 3502 3lbl s ol ke >

1(8) 63,0 oY1 ool LaS Lgadlis uas Lgiloyhay LI YL

p3lid) g gig Suo
(AE) Logs Y (AE) Jg 8 dusll g g
Sl b Sl b
VLY e, Y Va,ve 2R3 roall e Wl B9
VAAY A% Ve,ve Veve el Bl 35
EV,\V 04,y AY,+4 AY,+4 sl 60,1 B9
| | N——o
[ }
-
i
3
| W— o
b O
5 '%
Bl Sl 35
EEE- |
e _% E
| N - -

100 80 60 40 20 0
AE values

>l 3501 B8t ilas W Iglasdy (AE) AW (oLt Acballt @b () 0d) Jod>
@rdall LA dang B Gl padall pon G pionall G301 L1 B)99 (uomal!
(Laga Y§) oebiualt gy 51
O 18 I el I (o 91 JgYI adatl] UM (e L] QST sl
Ol g (JgyaS lisdl) Aol sl deys 8 (olassyl Juses slade d3,=e
doslizall Ol Ulo 3 el sl uzds d5)he deslizally Lisub daslizel]

e

2 Bysdl Bl dslas O aes Yaag cdgizdly B3yls Tl plBYI GuSe (s Urubs

o YYo . mvesy o on A A )l 22 13K



Bl el LT30S Sl s el L3 A 1 R

Lrub doslaiel &=l do)ys VET Hludes (R) jemel) CJ8 o Cadss) a3 ol
Jasall s laas wis Ul doslizadl dsl) doyd WA ey SOl oo 9
IS GsUl sl dad ] dewdll Ja oMol 59 c... (VIV) Oligdl Jod puladl
Dldasg (Gl paladl) oY Dol 8 ¥ENY Hladey &l Lyl aeud ((AE)
Ol e dply ) ddol=aS ({310l poladl]) Al Dl 318,V = J8T g g -
wads 8 el [5G ducudd] dysb)lls 8y)y2lg csguddll o 51,3509 (rmadall palizl)
ool ol Geliall polad] 55l 0558 Lo 13] B)sl pplag dslas Juse
Olig) GHS 548 ol gl il yads o il Al (09 (JadS Sledl

.(Darkness 45(5b) LZJ._cLaB L",_>5,U| sl 3950 Ladg «(Fading

Fading of ink : ol bghsd (Gligal) el yasdl o

s dsT Color picker JsVI 3ubadl] plaswlyy (Bl plac padl dsbs
Gub) poladll usss L3 Jet black or Graphite black So-dl Ol BMas! )
o) SVl e JS 3 ol S8 Lalia 53 LS es95-dls Gisd! s (3l
oS ey dlodl 0da 8 85005 - RGB 8 v Bgymall isall Cago
GASI (sl sl G¥umeg olie ,is5 LaSs — Bl ol dslas polasdl
IS T slgw B Lo Loy 8 38153 ) Total color differences (AE)
BT Ll LeS Ll pf Gaslas

08 8 8Ll 83Ly30l olagdl Juse 8 80Ls3)1 o8 Csle Il ol e
lfusmos Cy58 Lo 13] Grmall poladll (3 el dyass - Lasly] ;20 -2 - RGB
S5 sl pieedl 59 (Bl pAedl o) Geliall ()lyodl polazl] ase
05l 8 5a5 9 3551 sVl Gs Ul olie solus Gleedsy il (190 03))
S do ) sl Ol Sl

BB SELSEE il .



5502 o3l e el s s

ealﬁzﬂ &Y
Ssh> Wb eal&:!l RV
R G B R G B
W W W W W W JouS
A A ye ¥\ v ¥\ Ly Ve

mJs RS
Wl YE

RGB Values

Gle Sl pasall p Silas ¥ ghaady (RGB) vy olied) @b (0) 0d) Jod>
(Laga Y£) 5ol pomdty oaedall ASLEL dagg JuB A5yl (339

eat&:!l &Y
e i a3lid] Bus
R G B R G B
W W W W W W Jo,uS
VA VA VA ) ) ) Ly Ve

0 Yol mveey o gx i B Bl e B



..;;.\iwngawgt,,igm‘iéujﬁijpj; Yoy e

19

185

18

2

=

=

mJs s 17 :
- Q

g V¢
Bl 17 =
16.5

16

Gle Gi! pazall s> Slas Y1 gasiy (RGDB) drvuy olied) @d (1) 0y Joia
(Log Y1) (&)l potty audall p3ER1 dang (LB (63 01 (39
bshs §lsll e 0) IS 028 &iLudl RGB 03 (A 5 V) &3Y) OlosUl pdsis
oY Geaatl) plaseialy Gl puld N (e Aol LysloMasly ;]

Jet black Jet black Jet black

RAL: 9005 RAL: 9005 RAL: 9005
RGB: 18, 18, 20 RGB: 18, 18, 20 RGB: 17,17, 17
HEX: #121214 HEX: #121214 HEX: #111111

AALED) B W01 ()9 Gl pent) Dbt Color Picker Godad plusviuly RGB @ (V) @y ax gt
Lass Y& 5uad (V) asdatty (Y) Sl pd) AILET dasg (V)

- - Emm—
- Color Picker E Color Picker ‘ Color Picker

Jet black Jet black Jet black

RAL: 9005
RGB:17,17,17
HEX: #111111

RAL: 9005 RAL: 9005
RGB: 19,19, 19 RGB: 18,18, 18
HEX: #131313 HEX: #121212

PG LB (63 01 ()9 e pmndt Sligal Color Picker Gudad pldixiuly RGB 0@ (A) pdy ds gt

Lags Y& 3t (Y) adally (Y) Sl pd) AILED dasg (V)

s

G T B TR e\ P At A
LS E LSS Ll @

A
43
s




ey 3502 3lbl s ol ke >

(Elw S5 LS *L¥, %, b oud I RGB 08 Jygos is 451 (] 8,LaY1 5u g

oSl BT 8y5 Siall (plsll 8 asmillys 0,53 Bl S Gpdatl] SN s

835dls 3yl Glide e yuodl bghsd (AE) SIS gl yised] o8 (e Jg—asl
(V) 83,0 SV J9asdb daall 9 ¢ Graaballs 65ly-2d) poLad) (o Laue 539

el g oig Sue

(AE) Ggs Y€ (AE) Js S dusll g o

ebhe | b | whe | b

Ve | veed | veve | oveve | bl Gos e el bohs
YYD WY | v | oras | el Gle el bl

B sl ol g
Xl l r 2.5
(L T
2
s 2
>
[T}
F 1 <
gl o palihghd
r 0.5
0
g~ b $oa b
Gyt adlil) Blayg g 4 dass

339 le Gait patall s dagladt ilas ¥ lgaddy (AE) oligd) @ (V) pd) S
(Lo YE) 3ty asdall p3LE) ang (1B (63 1019 L3100
wrdsll pe Gl Ggas slasl Han BasT b 135 ¢ @lud) Jsasdl IS sy
Gl 3l Dl 3 sl 45l8 - ooy digmos oylade Al oty - umasl]
95 o Gle Wl Bo9 dslse Gl dbshs Ao g palddl ¢ o5 wumo e
LS 5l sl Sl

o YYo . mvesy o on A A )l 22 13K




...;;.\i.x,dwawgwgm‘{éujﬁw\??,ﬁj; ¥es e

Measurement :4; ,hsl plooWg Pledd) Ole gasadl (oG9l Ggiowe wwld 1-¥
:of functional groups and aromatic acids
(S5 08)S Dt Olssazmall 525 I OLS,ally Slgall (2,5 & Lo
) BUY o ] pleo Y1 U G5l il ] L] S5 S5 s S
91 yhas Laadds &) Loy (diodods dolygs 45,5 8,5k Lyaiad o slyasd] s
JSU (a8 IS5 3 - ALensS) pilerys Ladsio o = lande D11 3T (uSie3

Laie JSU jotes L3035 o9 (g Biies dud wie U

plhasy FT-IR ;)88 Joslzey slyasd] Caod dodVly Joglowd] L3 plaseiwlys

C=0 stretching Joll plaisl joub & dwsleay (Reflectance oS3V
SlySedl oo alizy jeld b cdiuby CSyall g o5 Sb Calizy (U ,SI)
La 18] 5T gaca Les copliatall mdlse (3 doagiud] paslog daudls LoVl
JiaS930)S I 5,51 VY5 e (lygsidl paale 3529 s AV Caoseul
e diusy s Ggus Lle walgadl OLS padl wuss LSy (o 3] d8l=9 (-OH)

(S godll e 5V 550 daus

s yionad] b Wl B9 . Y-1-Y

Bye)l pols usy dalizee BLSye e I Alsdll Sle gazall GLuld &y gl] -
emw VY0 008 2 ge 03y wis Lolatsl Grub Laslas (D dusll) Lagy Y€ 3
Al gy Sl ds gazma d529 le Jug Lo o WO Ve a el
J et 15 ) - ly93d] pans (35 dlloty (Dsd il BuuST (s
dlody Meew¥Y e 0)3 =90 09y e (-OH) LluSssuull el polatel yobs
Gzl dloed] dows gzl paslo O35 CYYS LalSs MoV e+ wis 3l

(V) 63 JSC (y—al Photolysis

G dsdl) BLLY jolaw) 3ol (R L)) U yly> dsolinedl §ygd) dsls -

s

BN REaSEGS W E T e




— e Y0 5502 o3l e el s s

diles (s3] aalo Olegamas dolsdl g dsludl Slosyl o3 el yandl
A7) 635 IS a3l

2 2

1 1
R \f/\/\y\/\\

0 ) 0 /\h , , : \

1000 2000 3000 4000 1000 2000 3000 4000
Wavenumber (cm™') Wavenumber (cm”)
pasls) el Glegesmelt (FT-TR) das (Y) @) JS& ohaalat Alaall Ole gesmell (FT-IR) daes (1) pd) JS&
Lags Y£ 5t Lyl o LGN oot il byt 239 oo gt | Lag YE Butt Linid pa LGN ot i 3 el (339 o Ebag 3t

: yoxad] W1l &yg .Y-1-Y

il o) ddgzs Il gsadl Gliles deldl] Ols gazall ol s 3
polizall yiomall 3ol e sl A8 ¢ ioall yud (Byol 2o pudis Las 1S Sl dl)
Slaodl 08 wis gzl pasld o3l dileg (-OH) JuuSsyussl) Lolatel Exub
zoe 08y Wi (C = 0) gy S ds gazmal Lolatel Clos il a8 clgands Lyl
Jiig 1 de gazmas pol3d) dall (a3 U1 M YAAY HVTAV (o guedl (8 eI VYO
22 Gl gaall bagws (oS5 8 Y Arabinose jgiyYl Scw SuuST e deslil
s ga S3yls)l @il 29 (¥ 03y US5) Bisll yued S paseiwsll Sasdl paisl]
08) Wi SIS G Jossy SU dsgazee las ((E dsl]) Lyt Byl dodlizell 3)s )
550 S e Dlalls eI VO+ VIO (e skall 3 VeIV = 05lude zge
(£) 03y JS& (pd5 LS wwSTiel]

o YYo . mvesy o on A A )l 22 13K




..§%w|&un,g’1§m‘§gujﬁw@§ﬁ‘}; ¥ e |

| / \
‘ ‘1 4‘ ‘

O/V Mm / L a |

2000 1000 2000 3000 4000
Wavenumber (cm™) Wavenumber (cm™)

Al Gygs Wladh Slegasmalt (FT-IR) daed (£) by JS& i yadt Byge Wladh Slegesmalt (FT-IR) dasd (V) oy 4
Lass Y B Lyl yom p3LERIg Gebivkont! (padall puowy nd! Lags YE Bl Linedo paLEIN g Subidon]! (sadall puomd juond!

H(&)lald) Jioall g3,d1 B9 ¥-1-¥
elpamdl Coo de il BLLY doy=s wie ol ekl 33,30 OLALI wlids
Ol pds (Lasl Lagy 18 Bund Lslio Blorg Limubs lgadlds usy lie (ulSdl ogluly
(K dzsll) U polizall yiomadl g0, dlo (08 (ol (8 Masy ol
ol usll ygbg (C = O stretching Js9 S de gamas ol uodl yglay oJ
ddl=>g “'M\“\‘* * o)ldie ;=50 08y uie OH stretching— JuuSg i)l de goman
Gall del] b elygsidl pasled Lag eV e+ 0)lude zge 03y dis o]
ool 39 Lo Gnalhais L3 U Slid) g (0 03y USi) Guall] . Syed L=l
wlazedl golss ;3 (Z Lll) s Buall wis By dadlizall yiowall g0, dis
Olegazall dall dby il 558l pasg lygsidl pasle 3929 CYYS Haalsg (Ola, 3l

(1) 03y S (iucuST Sle dIWls Gslludl S, Functional groups dJlsall

2 2
) \
M M\/\ K
: NAVE . . .
2000 1000 2000 3000 4000
Wavenumber (cm’) Wavenumber (cm™)
S5 fgs Wladl Slegemnedl (FT-IR) daad (1) )y US| gt Bags Aol Ologenett (FT-IR) daed (0) i)y Jsis
Lags Y B8 Uiyl yo p3LER1g Gland! padall puoms yusnd! Loga YE Bt Lo p3LEE g (Gubadadt (padall iy suont!

EP

SR ES S L e dll e




E— XY 5502 o3l e el s s

Reactions :&Melawy ¥

5 ol 3525 ¥ &l dulyadly Cap ol 31 dilisnall SLulidlls ShLasYl Sydol
LS yiomall $3,dly Gimmall ey siomall) whzd) B)5 3ok BuuST Eigus s
U3 Gy (ddgall 9l &ylyodl BuwSW diliy g dexhawly doy=s dis dls Gylsie g0
Ao 3 ol bshsy L) Ayl Skl (e doasell Gle I 8,y &y Og-0ye
Yas (Iron gall ink - inked specimens Sl jadsll o 8y ol Ol
B9l O9) 1555 3 Ushuall o3 (By2dl UVl LY Foiadl C¥lelss SLas (e
dpazmell Sl s JB (o duz 5uiod gl U (3,80 B3b)s duislas (plasily
uS53 2 Fe (II) ions jgusasd] byl L - Transition metallic ions dJEsY)
loabsl] jaalo 51 Hsldudl (oS5 (3 dmudall JpaSssiual] Ol gazme Jy) = ol
O U93uall C=0 group Jis),S) de game gl «;uodl Sye 8 Gallic acid
o)) Jeladl ely y i) o dsmy sl padall Lo Oligs (GSglll sl U
G513 paelodl U3 auSTy O o il Clgyl g cratsll pasls 2o

OloLucally sl32Y1 (8 S9umaedl SUg¥ S35 8,z OLulill ao)s ods i
Ole gazeall Glulidy 3, oI LS (83,15 Gyl s kSl by s o &)
Il Jogn S Oile gaoa il e sl pesd] Cassd dmidVl BLLY platel Lela)]
by 8 35Vl Sew gassy Basly Al 3 ladgzg 08 = Seldwdl BuusST oo
JeaSs30080) ded Olobatsl 3blie lay 359 (U5 = pdds WS Gay=dl geall (o el
Ol ST ids codg29 LS oo sl dile e Sad (el gzl yaslsd (-OH)
(83519 Bigll (3 Byiomall sk Byionall

Sy Y paky Sae Ols skl BauST pus @Sl o5 pdS Lo s
drg e ddome 58 593 ] yad B8 Lo (YLl JS 8 Gunasdl padsll g
Ol s a3 Bgie 0395 O & tiseead $3,4019 Bsll (3 Gimnll] Sl A3
la=ies Lo (Phenolic compound d_Jsid 33ls disS 8, oxa)l o Lyming cdddzoll
oo WYY 2y Bsaall C¥elis 8LaS (e dilugg bl 80 ST 51a08 (0 Gl

0 Yol mveey o gx i B Bl e B




Bl el T3S S5 5 nlll C3 2 o YA

Ol el (L el golodl uml) Gligs o BuwST Ergum pas lawsssg (3ol Jso)
s el o Jelad] Olylue dew N> o dIS U3 Erguo mie 4o bgie 093
oo sl allos oL3T el padall aslos Jsllad) (oS3 8 dibbell Olegazally
OlsSn 8 dezewtidl 38 d ¥l o 5l of (5)led) palial] 3 8)l,odl Oilayo
Photolysis sleidl of Gigall doelly 3,2 lad Gredall pold] (8 puadd] 550
553 B deleaslly Seldwdl OLSye Unsly 059->5) elJ3g cor radiolysis
09 Wl By dslia) deasiwall dlis ($3,d) B S desmacdall &L SLYI
O B9,=e 90 LS Ly) do Sy G idl OMelds gin (-5 0)93 059 (dodiul
(A 03900 o8 8y tomall 56 Ol 88 (L Olya¥l a 5T Y] (yizll] S ye
Byl sl daslo ) Jloo Lagdeg (e 590b a6 8 imall OLiisdl 85
Solelwd! 8uwST s Lad yg «3lwldll 59 LS Benzoic acid ¢l g5idl (sl
Bsiil) doxuSy ddasall SUs 3o (3 0393 lgtily (AIS Guimelll IMgzwl sy
Locally Bloe SUsYl ells mo 1l dal, i 4 ddsid Bole ddogy 451 pl (85
Bs) 3yl sy Ololuadl A3 8 ol Og) Bos (o W33 e umdl dlse (G
G0 y9el g cdllod sy 03529 Jlo Jlse VI JS 8 delas ol dsly (plassls

swall e 8 Slulyll e w5alls el jio Lymid)

Results : gt . ¢

30uSYL - Saodl il o Leiwd - el (- ibgaisll Lol Cgs Y o
el S e At & skl Jolso yumed Canisdiwl Le 13] & yl,0dl o] Ll

LB JLs (B Lo dughbylls JSW Al duwasd) padsll Lol s o
by 1 58 daulsy 63,5 (Glelas Byl Gl Jas )3 8] ooyl e Lasyebany
Hlades 3oV oo L) o Vs (G=hw JS_éu9 Mechanical attachment (SSe!
(5l Vo 8 Gl Ladl 5o W5

GSeall Joedl ) Lagaslas plassly (so,ls Gosd) sl sl g5 o

BB LG KL o



EE— X 5502 o3l e el s s

Lokl (JsY) pliall (8 Benzoic acid elygsadl pasle 0355 «pizll el ol
2385 LS (53,4l W31,dl Byl zo
Thermal ageing &) ,-=J! aoLadl (o 581 el 536 Gl gl aoladl)
S (8 Gl CSye OLS Gle Lt cdislaly Wladl Bog ol e
Gslyo o1 Dso $3,-dlg w3zl 339 BuwST (s d ool Caldll , allas golucs
Sl 3 Byl delal (plassl Lols ¢, iome b ol [y iome Byl OST elgws

oSV Loy FT-IR 3568 Jolsas slyesd] Gt d=dl Julo] 43 Cowls o

A8 (Sl sl Non-destructive dalis y& lyisS wyloatd Olies 4,5 zSkl
Sl Qolul 45 ze Boldl posubisd] dngy @e gb ] glies Y

adlbol N5 (0 Lpdlelig slgall Pl dulysd doddall ] pluseiwl Say
8yldalls & hasll plasVlg (Wledl) of dabsoll Cilegamoll ly3luld o dosll]
e Sy (gl Slgall o 58Ul (oS53 8 85l 3yl5-2dlg (Volatile
(OLgnSI) (SIV OBIY (Olaca Y e L3S Lyt yog 8Ll ¢ o5
Ole gaoal do) LM polatall (gis LSy (Ol (dde wSes I (ol Yl
Boladl £ 93 s dalsoll

Bue Blsol ool 1 Jsill 580 doaly s Caryo Be Shylitsls SLald o o
tlgre (] padsll jum il $3,dls Bysd) Sy 03529 UL
Lzl 8yl (0 lgming ¢ o] bghs (3 ddumall SUYI o =

Skl lgres (dygasdl slgall 8uwSl B55xall S5od) 3)lg i)l S

lados) Fe?* fons j9uuasdlS Golsall Gligl e Jelanlly Complexing S1,)

.00l Olie d Phenolic compound Wgd 65,0

BawSY) s $3,dl5 Bysls (Fading oLigdly 80wVl (o ul) Jadls -
Jolge s BuuSYI Olslas deio Loy (3sisdl c¥Lelas sLs Inhibitor gsles
Sddly by I

0 Yol mveey o gx i B Bl e B




o ol adall TS S5 el 34 s YA

alie o yelly Ssllad] (A5 -0352:9 Jlo- icnlll @iny 08 (Bl S8 Ls JS )5 o
Gyl (g0 dllos UM LaiwY (cald] i Egusd dayWl cdlela)) bawg
C85 ] Ao gmuad o8 Sy o) Al Dlse Gy (BT S5 LS Lele s
SLalyll oo w3all G gl 3 G s cg0515 Bl Olsiome S aszy 3=
dolasial 5l Byl Sl (51,81 Gud dwlyall slo Log o il 3ole]s Oluldlls
Al lalolsog & lasS)l delan) )oYl Jlo sl s Do S (el
Lokl &)slbudl Olbghsall dalse e dalgag yumdl o) eldd Cuwlin Seudly
Lladaieg Lulydl Bus 99 (pyal dog Gl lguSS 8 4

§ .61

SR S s LS Al e



—e Y\ 3502 3lbl s ol ke >

>l g Halaal

18y | 21,00
3bslls Glbshsall (8 dalld) damall 5bslled] St BLLSY (lasSs5aill gdsll )
LIS (B1yg35 do-g, bl (($3lg)l dus dolo (330 .5) Byliee grdled (e L3 -2 391 43851

£V Byolall dsols BY

Lisn .50,519 (K9S3) Guzg i tdasyd (oYl s50dl (& .6l ¢ yiwsy) Lgas) slwSI .Y
21870 8,0l ., aally delall (. IS518

(F9SIY HlaeY) LWl tliso dlexs (b - Gall 50l play) § 8uuSYl Olslas Lo Lo Y
.¢Y~\o
ae ol plus) 1 3V Olegwially GLisYls Olbghsall Sluos s (alell ggindl €

Ve 8,008 . OUSW dalwl) o)l dig)] (5905 dsasdl

Standards:

5. ASTM - D/2006.
6. ASTM 1987.
7. System level solutions 2015.

8. TAPPI 1985 a,b.

Sites:

9. https://www.methylene-blue.com/substance.php.

10. http://www.Wiley.com/college/boyer/0470003790/reviews/redox/redox.htm.
Wiley.com. 2014.

11. Marieflemay in inks and pigments website.

12. www.amrita.olabs.edu.in.com.

o YYo . mvesy o on A A )l 22 13K




-

gl aiad) LT30SV 2 g8 el L3 A 1 Y e—

References:

13. Fenton reaction-controversy concerning the chemistry (Barbusinski, K). In Ecological

chemistry and engineering, vol 16, No3. Germany. 2009.

14. Iron gall ink corrosion of historical documents probed by x-ray photoelectron
spectroscopy, (Karen, J.G. et-al) , Preservation science symposia. University of

Maryland and Library of Congress. 2012.

15. Lewis acids as catalysts in oxidation reactions (Corma, A. and Garcia, H), Instituto

de technologia quimica. Valencia. Spain. 2002.

16. Lignin. Kirk- othmer encyclopedia of chemical technology (Lebo, S.E., and
Gargulak, ].D). John Wiley & Sons.2001.

17. Medieval ink - three were two, (Condom, G): UK history. England. 2014.

18. Natural and accelerated ageing of cellulose and paper — A Literature review

(Zervos, S). Nova science publishers. Athens. 2010.

19. Organic reactions (Adams, R). Vol III. John Wiley and Sons inc. New York, (http://
Library.Sciencemadness.org/Library/books/organic_reactions_v3.pdf).2014.

20. Oxidations in organic chemistry (Hudlicky, M). American chemical society.

Washington. 1990.

21. Paper degradation induced by iron gall inks — Toward a better comprehension of
degradation mechanisms, (Gimat, A., et-al): In Experience and evidence, ICOM -

CC graphic documents working group - Interim meeting. Paris. 2016.

22. Redox - fundamentals, processes and applications (Schiiring , J. et - al). Springer-

verlag. Heidelberg. 1999.

23. Tannin chemistry; Hagerman publication list (Hagerman, A.E). Maimi Uniersity.

USA and England.2002.

24. The Maillard reaction chemistry. Biochemistry and Implications (Nursten, J). The

royal society of chemistry. Cambridge. 2005.

OGS sE LA e &



Manuscripts Indexes and bibliographies of publications

Catalogue of the Manuscripts of

15 the Library of the Late Scholar
Professor Muhammad Ali

al-Balaghi / Part Three and final

Prepared by: Salah Mahdi al-Sarraj /
Director of the Center for Manuscript
Imaging and Cataloging at The Holy
Shrine of al-Abbas (a)

Presented by: Dr. Sand Muhammad Ali
al-Balaghi

Iraq

489 Index of Al-Ridwan Journal

Ali Addayy al-husnawi

Center for Heritage Revival
The Holy Shrine of al-’Abbas (a)
Iraq

Heritage News

577 From Heritage News

Prepared By Editorial Board

Lo

PCAS
3

‘3&.’;}%}5

¢

Q\

ALK



Reviewed texts

A Treatise on the Six Relations

Between Praise & Gratitude

By Muhammad al-Said ibn

Muhyi al-Din al-Jazairi (1278

Manuscript Editing by:

Professor Dr. Allawi Sadir Jazi
Ibn Rushd College of Education -
University of Baghdad

Dr. Ali hikmat Fadil Muhammad
Ibn Rushd College of Education -

AH) University of Baghdad
Iraq
Wigqayat al-Hidayah Manuscript Editing by:

By: Sheikh Abd al-Wahhab
al-Sharif

al-Qazwini (d. 1270 AH)

Sheikh Zuhayr al-Hilli

Heritage Revival Center - The Holy
Shrine of al-’Abbas (a)

Iraq

Licenses (Ijazat) Granted by

Sayyid Nimat Allah al-Jazairi

(d. 1112 AH) to Mulla uhammad

Qasim (fl. 1088 AH)

Manuscript Editing by:

Sheikh Muhammad Lutf Zadah
al-Tabrizi

Heritage Researcher - Islamic
Seminary- Holy Najaf

Iran

Criticism of Heritage works

A Critical Observations on:
(Nuzhat al-Udaba wa Tuhfat
al-Zurafa by Badr al-Din al-

Dimyati)

Professor Dr. Abbas Hani al-Jarrakh
Directorate of Education, Babylon

Iraq

o

)

;

&
ﬁt.é%



‘3&.’;}%}5

Experimental Study

é Content é
Heritage studies
Abu al-Futuh al-Razi and His Sayyid Muhammad husayn hamid
17 Commentary Rawd al-Jinan wa Nadir Murad al-Musawi
Ruh al-Janan Islamic Seminary- Holy Najaf Iran
A study of the book Professor Dr. Ammar Muhammad
(AL-filaha AL-montakhba) and al-Nahhar
75 its manuscripts By Taybugha Faculty of Arts - Department of
Al-Tamani Tamri (Eighth century History - University of Damascus
AH = fourteenth century AD) Syria
Jalal al-Din Menguberdi and His
Yusuf al-Hadi
Role in Entrenching the Mongol
117 Heritage Researcher
Invasions in Iraq and Adjacent
Iraq
Regions
The Manuscript from Paper-Based Dr. Al-Ghali Benhssoum
183  to Digital: The National Library of Moulay Ismail University
Morocco as a Model Morocco
Prepared by: Ali Laftah al-isawi
Sheikh Muhammad Mahdi
The High Commission for Heritage
al-Fattuni al-amili al-Najafi (d. 1183
205 Revival - The Holy Shrine of
AH): His Life, Scholarly Licenses
al-’Abbas (a)
(Ijazahs) & Works
Iraq
Does the Lignin Compound
Dr. Medeen Hamed Abdel Hadi
Play an Inhibitory Role
Mahmoud
Against Oxidation of Iron-Gall
283 Faculty of Archaeology - Fayoum
Inks and Cellulose in Paper
University
Manuscripts? A Comparative
Egypt

Lo

PCAS
3

Q\

AL



WY AT
e 79

1. The researcher or reviewer will be informed of delivering the posted ma- é
terial to be published within a period may not exceed the maximum of

two weeks.

2. The researchers should be reminded of the publication acceptance of the ed-

itorial board within a period may not exceed the maximum of two months.

3. The pieces of research, whose evaluators realize that it should be amended or
be added to, will be returned to their writers in order to be organized accurately

before publication.

4. The researchers will be informed if their pieces of research are rejected

without mentioning the reasons of rejection.

5. Every researcher will be given one copy of the issue in which his research
is published, with three separate pieces of research from the same pub-

lished material and a reward, as well.

* The journal considers the following priorities in publication:

1. The date of receiving the research by the editor-in-chief.
2. The date of presenting the revised pieces of research.

3. The variety of the research materials as far as possible.

o The published pieces of research express the opinions of their writers and do
not necessarily reflect the opinions of the journal.

o The pieces of research are arranged according to the technical considerations
which have nothing to do with the status of the researcher.

o The reviewer or the researcher who is not known for the journal has to send
on the journal email, a brief biographical note, his address and email, for the
introductory and documentary purposes on the following email: Kh@hrc.iq

o Editorial board reserves the right to make the required amendments upon
the approved pieces of research for publication.

o The board of editors will chose distinguished researches published in the

magazine, and vows to republish them separately.
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The Publishing Terms

The journal should publish the scientific pieces of research that are related to
the manuscripts and documents, reviewed texts, direct studies, and objective
critical follow-ups which are related to it.

The researcher should commit himself with the requisites of the scientific re-
search and its rules in order to get benefit from its sources, and be within the
frame of the Researchers style during discussion and criticism. Otherwise, the
examined research or the text will contain certain topics that attempt to raise the
feeling of sectarianism or even sensitivity towards any belief, ideology, or sect.
The research should not be published previously or presented to other means
of publication. The researcher is responsible for doing an independent com-
mitment.

The font should be in (Simplified Arabic). The texts printing size should be (16),
and the margines printing size should be (12), and the pages number should not
be less than (20).

The reviewed research or text should be printed on the (A4) type of paper in
one copy with a CD. The pages should be numbered successively.

The research should be presented with its Arabic and English abstracts, each
in a separate paper including the title of the research.

The familiar scientific principles, documentation and references should be
taken into account. The documentation should include the name of the
source, the number of the part and the page

The research should be presented with a separate list of references including the
title of the source, the name of the author, the name of the investigator or the
interpreter if s/he is available, the publishing country name, the place of publi-
cation and finally the date of publication. The name of the books and pieces of
research should be arranged alphabetically. And if there are foreign references,
they should be added separately, i.e. not within the Arabic references
Researches shall be subject to the scientific deduction program and to a con-

fidential assessment of its validity for publication, and shall not be returned

to its owners, whether accepted for publication or not, according to the fol—*
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