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Abstract

A new phenomenon of combined and double damage was intended
by the study, due to the destructive effect of the material - the core of the
experiment - on its inks and the materials it contains, and its cellulosic and
protein carriers simultaneously through two damage mechanisms that are the
most notoriously devastating to our Arab and Islamic manuscript heritage.
We all know the undeniable role of iron cuprate, green vitriol, iron vitriol,
ferrous sulphate, heptahydrate iron sulphate FeSO,.7H,O, or pentahydrate
-their synonyms used as mineral equivalents for the manufacture of their
inks- in the destruction of manuscripts and documents written with inks that
include them in their chemical composition, a destruction that leaves their
texture shabby and worn out, by their participation in and stimulation of
various destructive reactions. Perhaps the most important of these is its dual
role, as an oxidizer and a hydrolyzer of its inks and papers, with the resulting
effects such as darkness, oxidation, acidity, fragility, fragmentation, burning
of the papers, fading, smudges, bleeding, and dangerous falling of the writings
and inks. What led the study to investigate the problem, monitor its features,
and evaluate its degree of severity through monitoring tools, such as color
measurements AE, and the paper content of free radicals using FTIR infrared
analysis technology, and with detecting indicators such as the Redox indicator
for oxidation, and the paper content of iron and sulfur using the atomic
absorption technique ~ AA, in addition to indicators measuring hydrogen ion
concentration pH values indicators, and the mechanical properties of paper
such as tearing resistance. This is to monitor the indications of its double
damage and its destructive manifestations through the study on paper carriers
appropriate to the nature of the study, and to arrive at expressive results about
the occurrence of the phenomenon in its two acidic and basic aspects, and the
appropriate conditions for its occurrence as damage that has its own nature

that distinguishes it with different indications as stated in the study.

Keywords: Ferrous Sulfate - Reactive ink - Manuscripts -Acid-Base
degradation - Oxidative hydrolysis - Goethite - Iron (II) ion - Iron (III) ion —

Tearing resistance — Hydrogen ion- Atomic absorption - FTIR.
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(1) Transition metals in historical documents, determined by IN-Air PIXE (Budnar, M. et-al). In Iron

gall inks; An manufacture, characterization, degradation and stabilization. Slovenia. 2006. p 141.
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(1) Ink analysis smudges case for forgery of Vinland map (Olin, J.S). Smithsonian institute. USA and
Vinland.2003. p 515.
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(1) http://www.Wiley.com/college/boyer/0470003790/reviews/redox/redox.htm.
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(1) Definitions of pH scales, standard reference values, measurement, and related terminology (Cov-
ington. A.K., et-al). In pure Appl. Chem, vol 57, N 3. 1985. p 531.
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:content deterimination in paper samples

Iron ion :yusd) gyi A
2 )2 &,29) Agar Hl>Yb bslse)l Rust indicator Taall s plasauly
Sy 4 laolang (dsduiod] ddusall OV dwll Jaiidl wusdl Ol aiS Jlow
deud o5 Wl slall (o 552 3 Gelatine (5Muedl Bsmue dLoL dis Caisl
Toall (2 sl d8g8 Cay o5 B81> 055 O by (B9,0 5luin) wyusdl oo
poewbsdl diliw guous (e 8yle 95 (3> Jgloey byl Rust indicator
() Potassium hexacyanoferrate (III) C,N FeK, L.331 4280 (o Gwliad!
0 U325 La 1318 (Petri dish s, 3b -8 (wig)l - Sisco PVT &, ¢ L)
Sbsal o529 JB b alelis e Do OIS 33391 o5l ) 1 Taall o518
B3olod! 8uuSYI doryd dues 3 Bude 4y b o o dons +Fe, j9anusdl
Lis Sl 8 fon +Fe, janusdl sl (8153 ol odm ddyhalls o(Vlgtaulsy
Oem S sl jshll lie (815t 8uwSYI jletul iz Lo ((pLiT A) polds 3us
sl Gzl o (g V1) 8,5 poladl] Bus Glids g 313 doatd] gl o
((uall Jds) sl Jess 3US 909 (Gsdmdsd)) dousd] GUigsl e Ja il
S 39duasd] doyd e wudsdl (0¥ Oxidation state duuSY Do s Las)ys
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Oty 1) ol sSU aaSall bl Jlowtll s $y )3 51 80Ys oy 4]
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(1) Rustworthy (Nga, C.S., et-al). Heep Yunn school. China. 2013. p 6.
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Analyst

Date Started 11.21 Vo/+0/T+\V yo GMT 0921 Vo/+0/T*\V yo

Worksheet F-Mn-15052017

Comment

Methods Fe

Computername  EFLP-HP
Serial Number: MY14210002

Method: Fe (Flame)

Sample ID Conc mg/L %Prec  Mean Abs
CAL ZERO 0.000 00 -0.0022
STANDARD 1 1250 00 00130
STANDARD 2 2500 00 00283
STANDARD 3 5000 00 0.0550
Sample 001 2453 00 00265
Sample 002 Fem®7 0077 00  -00024
Sample 003 = [ -0081 00  -00024
Sample 004 2234 00 00240

c G Yo = - %
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@ (w55 _;)\»—P
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Atomic 301 polaze¥) Gy s yaiml] Jdoall plasiul (Lagy V1) polds 8ue
+Fe, wasdl e i) jghall slas) yuldll d s IS G 49 cabsorption
3 30 LS Cudsmdl 0355 e JIwl +Fe, (M1 shlS 6,51 8)s0 3 055G uBs
((F) o3 JSd) 38yl 5,80
Sulphur jon :&o Sl sl ¥
Lo, (O3l Oluld Joalee 3 pasaad ol Al Ly Jall Cuonsdul
plasul 39 (Ol ;S ol o S) 0350 s &1 3 TSIl aoy) sluasSUls
Oxford 5] ZaV) %) + 3.5, Barium chloride gl aus pga Wl a)slS Jskoxe
Olphd gdg dsy panl Cowly IS 8 Sualiwll J_asa) ¢(azy)l - labchem ltd
dad Il & Lles .y ake elay Jowstl] @ Al iy - reagent A 51 o
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3 S o 25 393 Dl ] 553 43 Lo ((Lagy V1) polds e die
Gz o)l ol w w2zl s PYsg (Sulphuric acid ey 1S pasls L)
LS5 800 8Lic) Ligas dwlin din 29 duadl ods uie £ e J=Y (pH value)
0sbsaill Lot Ly ges (@ilSye 3 Sauasd] Ol ST awSsall Gilodl Loedl
S8 Sy s Sgasd! ALIS B, alls L3l o ¢y 3 Ol shsall 8 ddusall
HFeO0, Gildl wasdl apuST L350 (00 ool Ssiomn (s ] &3 Jguasmy oSl

A [C1] [ TESSON [P (NERT. JUA PN )

Deterimination of goethite content of :Cuigadl o &)g)) Ggiow s .1-Y
:paper samples
28 (¥ () o8y JSCa) ol 0ylg-ddly dlela)) Sle gamal) Guslud) uwld)) (0
oY) :0amBsn (8 Cudsad] (amal siandl (OH-) JuuSs)yas)l lad poliatel 54l
iadl Bgll (e i) LIST Ve Y0+ i g Momw Vot Gmge 08y wis
(g2 V1) pols Bus wie Guasdl jadsll pog jodnasd] Ol s 4y

Reactions :oMel&J) .Y

Gl ol 3 - Laals9 ¥Ys woyg Al dwlyill Cowg - @Bszall (o

Jeladg (Ggusd) A8 8, ol jgunusdl Ol ,.SJ Oxidative hydrolysis J_wS§e))
Slise 358 gadpell laleliss Gsasdl Sligl US oo disas die oyl paiul ama
do JoaSsritl] Olegaze Ity (S5 oo 5ol OupaaSYl U1y Sobl ol
els e hadl i pshall ) oo ) @352 b cisn Sl s ] Jgoud) Ll
Byl duiasd] weuST 0550 Ylows g0 Y Lo cions +Fe, (sl Slgl) Slss)
LSl ells Ggas s DIl 3ol dus,alls DYWI g g Fe OOH Cdgzdls

(1) Sulphate ion in acidic paper; preliminary report (Kitaoke, T., et-al). In art and archaeology. Vol 32,
N 1. IIC. England. 1994. p 18.
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s JBT Gle oyl ol Jdrsmall poladl) o (pLTA) 3950 b s dis
OLuldlls dalised) SLulyll S35 e SlHLaYIs SYYWI a5l Cools uBs dia
oo 83U O e ©uSTESY ol calll elld Sgas e Jus il Lldass (3
OS5 n plase syg 651 55 JLa¥ GLSye (39 (B B3ydie Jaazasd] Oiliy S
Gidlall Cald) lokw ¥ (Vdsamell Gubigadsdl slel Jd e Bslod] il Cdlelasy
3355 gLy oo eV Gigusd deidlal g, lall e Slad (ddled] dulydl SN digus

dhawg oy (3 Jelitl] dzg (8 SO, Ol Sl degozma 3929 9 Oz 93] Ol
5 JieS930:8)l Jsol 550 daules BauSYL Soagaed] Ol S) Lo Srgue asy
ashyll e 5u8 8lsn V] els Ol ol «Bosll dolo slilus Slundsll jasls Sye
Fe (IT) ion hssasdl 95 Giladl Uewdl Eigue oy gl

Sedadsd) Sl S Hlacs) wis 1 - a5 Le GBI - w83 Le Sluhydll ieg)
odse 85 chigasdl 95 Gile Jos 03 (P35uamdl 951 BTy ayslas s
Ghd)l deladll Sasy SolS Joiall agasdl (e doly Jsa 3 +H Gozri)] ome
INEN|) LfLJo +Fe, jgususd Osl e Cdgaell

Fe?* +0.25 0, + 1.5 H,0— Fe OOH + 2 H+

By Lty dpanlond] bl 8 0350 Cudsmdl O priay Galaadl Jelitl] (o
Was (Jsloxall 3 0, (uzaSW paascall ;LaxY dody dslezall delaill 8 S

(1) Visible progress of paper degradation caused by iron gall ink (Reissland, B). In Postprints of
the iron gall ink meeting (A.J.E Brown Edition). The University of Northumbria. Newcastle.
2001. p 109.

(2) Trends in ionization energy of transition-metal elements (Matsumoto, P.S). In Journal of chemical

eduction, vol 82, N 11. San Francisco. 2005. p 1660.
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Study results :dwlyud] 2305 . €

o Ly slo L Lo a1y dsol ) Lyaoils I e dlod] dealy ) G
Sl Ob3Ss 3)linn G Ll OLSGe Sgusd Budsell gl s degame
i AY sl Gle eldg lgnS 3 B Souasd! Oy, biw Y iddusell (0bsads]]
O] izl Loasall Goligais!l jlol U8 oo Dokl il GLSSKws codd ®
oo B LoyST Jols clyelial doseiwnll G iasall peloll o 85U
S9duiad] Ol 1S) (wlyw o) 9 yas Y1 Wl 2l d89,mall Gadaasd] Ol S
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(0lzg)) Lapsod! Gbgaiall Hlol BausT -
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LS55 3 Ol Sl ds gaze 8S)Lie IS (30 2las Yl jdome ke J o5 -
lazbs] sy 48)5)) lalolse e 51 8,ilo laldlors (8 el 1SVl pasle LY
dogd abs 3 Ly Sl lale LpuusST wis d20W) (dgasd doWI 8yl 3)lgad)
dawgll B Guzaragll 63,

(1) Goethite and Jarosite precipitation from ferrous sulphate solutions (Stahl, R.S, et-al). In soil sci-

ence society of american journal, vol 57, N 1. USA. 1993. pp 280-282.
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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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