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Abstract

The stains caused by hand contact on books are one of the problems in conservation of historical
papers during the cleaning process. These stains are usually resistant and not easily soluble in
solvents. Accordingly, it is necessary to know their structure in order to select the appropriate
solvent and cleaning method. The aim of this article is to study the structure of stains caused by
hand contact in historical papers. These stains are referred to as greasy stains in some texts, and
many of them are old, and their abundance in some cases indicates the amount of object using. So,
this article tries to answer the question of what is the chemical structure of the hand-caused stains
on historical papers. For this purpose, Fourier Transform Infrared Spectroscopy (FTIR) was used
to identify the structure of the stains in 20 samples of paper and paper works of Dariush Pebdeni
collection in Foulad Shahr- Iran. Before the analysis, sizing material was identified by the classic
methods and analysis carried out on the samples with the starch sizing. The results of this study
showed that the structure of the stain is composed of sulfur proteins and does not have a fatty
structure. The presence of absorption bands associated with NH and CN and the absence of
carbonyl bands associated with carboxylic acids and esters shows that stains have proteinous
structure and they are non-fatty stains. The absorption bands of the 700-900 cm! region can be
attributed to out of plan bending N-H, which is combined in amide and amine samples. The strong
bands at 1032 cm! and 1222 cm! can be due to C-N stretching in aliphatic amines. Also, skeletal
vibrations of cycloalkanes can also produce a medium to strong adsorption band in the 1030 cm!
region. The absorption band of the 1363 cm ! in these samples is also due to N-O nitro in amines
and amides, and the absorption band of the 1114 cm™ region is probably caused by C-O.
Absorption bands related to NH and CN, which is seen in the structure of amides and amines, and
two specific absorption bands belonging to sulfur compounds (470 cm™ resulting from S-S and
2518 cm! related to S-H) can indicate the protein's stains. Sulfuric amino acids in proteins include
cysteine, cystine and methionine. The cysteine loses its hydrogen and, by forming a bond between
the two sulfur atoms in the structure of the proteins, conjuncts the polypeptide chains. The
presence of peptide bonds in the stain can be demonstrated by a C-N-C related absorption bands in
the range of 1160 cm and 1222 cm . Also it should be noted that the presence of adsorption
bands related to OH stretching in 3440 cm!' could indicate the oxidation of the product, which
could justify the resistance of stains to conventional organic solvents. This absorption band that is
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usually strong and broad, is observed in all samples and has overlapping with a stretching NH
attraction of about 3300 cm. Accordingly, a comparative study of the Fourier Transformation
Infrared Spectroscopy results of historical samples with animal proteins indicates the similarity of
the spectrum of spots with the spectrum of animal glue and gelatin.
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Table 1: Samples Characteristics

Bges sy 9 &b A
Number Sl ngas W Gdg Eyo9e \3
of Illustrations Date and Subject 2‘5
Samples Calligrapher
Y5 o cua
b o)) ,3
s WO
1 s 5' Half of Part | 1
Late Qajar | (juz) 26 OF
Quran,
Lithography
Qog 4D 4
Y | 7 l:w
Dy
1 e |0
Muharram
1321 AH | Poems about
(April 1903) Ashura,
Manuscript
o WY b
2 1321 AH Mafatih al- | 3
(1903) Jenan
(PrayerBook),
Manuscript
/ ‘ was b okl
1 ‘ - 1296 AH | Azd al-Maad,
' b (1878) Lithography

P



\:r.’thU GLQMS PR NTITAY u.ul.n.lJ' L.,.wtl l:SP Jl.'iﬁl.m L.’JLUJLLLU /U'Jm 9 L.,.ZCLISJ 6)|J’T

> CJ'.:U«L}
...&uu 690
50])5
1 BE Sk
Qajar Quran,
Lithography
bi 4 AYYY
i)y | o g5lyu ol
Sl sl
1 1333 AH Poemsof /| ©
(?914)’ Forsat al-
Calligrapher: Dolah
Mohammad .
. Shirazi,
Nasir al- Lithooranh
Hosaini Sraphy
Shirazi
Late Qajar Quran,
Lithography
b 4 YT
aldllgsl Mo
2 1321 AH e s
(193, | Quran,
Calligrapher: Manuscript
Molla Abu al-
Qasem
Khansari
ol
woke Bl | i Cls |
Eatly Pahlavi Quran,
Lithography

11995 Gl 9 juils g oo pguws Jw | ME



‘w . . - . .
wub.wb bl 69 o soliliad g5

Z 3 ’] ]
o Yl o
1 Qajar b 10
(Probably) Quran,
Manuscript
ol
1 BNCyE N N
Late Qajar Quran,
Lithography
[P
@& 0P
1 st S . Quran, 12
Early Pahlavi Lithography
e b
1 Pahlavi, Tahe &~ 13
Khoshnevis | _ . Quran,
Lithography
AMIARY
@loS 5 o,
1 N Tarik-e 14
1259 AH | 'Turkamanieh
(1843), (History of
Mohammad | Tykam. an),
Hosain Ibne Manuscript
Hosainali

o




\:r.’thU t_r,melS PR NTITAY u.ul.n.lJ' L.,.wtl L.,SP J'.'iﬁl.m qu.mLu.u /U'Jm 9 L.,.ZCLISJ \SQIJ’T

>
Religious

Book,
Manuscript

15

yyay

1293 AH
(1876)

>
Religious

Book,
Manuscript

16

A4

1306 AH
(1888)

oS

k>
Annotated

Book

17

ls
k>
Quran,
Manuscript

18

e
Quran,
Manuscript

19

B
Qajar

20

11995 o) § juls 9 o jlosis pgaw Jlws |

[t 4



ak ) )
\_SRU!UML& Ry liwl og ju solilasd g3

o ol oyl @ cab b wld )3 b as ans
D)5 bled

it p 1y e b 4S) gy o 53 died o
leb Oyl U b 6)9]@’.' Jolre 0 03l
) 2939 s a3l O] L el oyl S cL‘j Mo
[22] ol dtoliss yguin osimd i Jglome 43 04 o

U o basdl Y
Cauwd 1 51 il aSY Jld Ly o laolics VY
So,b ALl g9,

shab s el > ppe slda sl 5 Y Jo>
Ot |y (y p3)90 Slodiges )98 A5 o840
ol &l Y S p0 b diges b piomen LB o
P sl diged 498 has jo 8yl il >
g9 sl )3 bdas & i C=0 gy jl b
o anb 0 Cls Db 0 00> (Sl cpl 40 ped g ol
a3 )18 anl pl )0 58 wied N-H 5l 5L VP05 !
35 ol o My o Agean 55550 i J5i b g
ds glayle D939 bl iy C=C 3| b oy o1,
& o) polad] Sl NH Lab clascis ) g6
a5 Cawl OH I (b Silgs o ¥Ferem 0 Gl

5395 oo bles (60b5 ©ud b oS &Y gz p
For Yeremt 4ol ) (Soof e dgg > @
o3 s el g el ) s & onl ol oa
‘51&’ YVeo cml Bel LS)""QM )‘93 .)9>9 9 ’\"Hdo
)|93 S5l @L:.% J.jbl»'u;o ‘) ‘_,’.Lol.c L;Lma)f O?J L l.mo]
VO¥Fem! Gls lg g9l 5l (bl Wlgi g0 pudl pd>
4l cpl DNH g b as o 3L N=0O ;| U
HVeeeeem?! anb ods slajly o)y S Sgwen
a8 0l i sldorin 3l ) diod N-H & lgd oo

g oo bles el 5 dol LS5 ggls sladiges

(' 1795 Glawoj g jouby g 6 losds cpgaw Jlw

155 g il LY 4 b wiges oyl ]
2 50 81 g 598 dsgazme )3 digal o 3l Lt
bl 1 9 CB)S B oy 3y90 BT oy
oLy 35 9 o S g o pigas ISl g 39290 oS 50
ol = aised g5y aY 05 LSy e = Jlal 09y
o o] 08 o o8 ol o 5 el Wigad Slas
il Colis I lizabol g 385 )15 adlllae 359
W A 50 diged S (b elS' L asd

ol sie 4y SeLsS slge | (oMl (105 2
Oyl 0 Wil Caio X yp [19]Cunl oid ool
sdos B g3 )3 5 <8y Jobl & g dgio il g
csloyg—atS 5l @lyjly Bl Sl ol ) (B 22
oz}l (01sSBsS Y5 a5 Lol 2021105 oo 45 (o)
oMl 5105 5 gyl & (6 wdelS Cai o Jlim
R ke 3 339 laslal g5 > ol s STl
3 948,55 oslitul 390 oMl aed 3 a8 (¢ )la]
@ g by elel ol cunl @i sg @l 35 bg)l
e lgie ay ol ol o diges y> awlis lal Jlgl,3
Ve oad opgeil sl digad o 3l 9 <855 )18 bl
Sl Ol 4zl ol (gl diges

oS8 31 (ole il j g 98 ol o 2 g2 Slge
ol A A 05 oMl i ol bl o yo
o @l jl (o 22 9 08Y5 e 059) Slge

L gy g 415 Y=Y
89y Cwd Bl 51 (b & s lw olwl s oy
0 s jeBogle (Pewcids | (Sl slaiels
Nicolet Jde FTIR Spectrometer olKiwd ay gy
I ol Thermo Nicolet ¢y s &L Nexus 470
5 b odlatwl £, ) ases OMNIC Y38l & Jale
KBt 1355 10 dio 4S5 S & diged gy oyl
L il YV b Lo i 5 o Lgbics
Cus Feo = Feee om! odgasme j Fom! (6 S
igoj lgies Iga il b olSwd LTy 51 S 5
cab 35 )61 claiels jl s pogMe s 0 0,lS



l.'r"t!JU L5Lm;.cl5 PR NTITAY ulJLOJJl U,w'.l USJ', JL'iﬁLw UJLwLuu /UI_,IS.om 9 U,ZCLISJ st|_ﬁ

“-Qu5 )90

\sw_uub.wb

&l 3h 0auiS b s W dawgio M (598 15 oA wyp (Sdiges dyyed oA e ,8ygole cado 3 asli (ge dlael Y Jouo

Table 2: Wavenumber Characteristics of FTTR spectra of samples; s: strong, m: medium, w: weak, b: broud, sh: shoulder
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