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Abstract:

Purpose: The use of resins and gums in historical art works has been considered for a long time.
These materials were used for a variety of purposes in different arts such as painting, calligraphy,
gilding, architectural decorations and even buildings. Resins and gums were also used photog-
raphy. The present study carried out by examining the photographic glass plates of the album
house of the Golestan Palace collection to identify the role of gums and resins in the production
of Qajarid black-and-white glass plate negatives.

Method and Research Design: Data was collected using FTIR method fornon-destructive chem-
ical analysis. Also, historical technical literature was reviewed for additional data.

Findings and Conclusions: As expected, the use of different resins and gums such as Arabic
gum and shellac in different parts of the glass plate negatives has been common. Some cases
were identified to be different from those mentioned in the historical technical literature. These

materials have been used as a varnish layer, pre-retouch, post-retouch coating, as well as adhesives.
Keywords: Gum; Glass Plates; Resin; Collodion; Gelatin.

Citation:Nohi, S., Asadian, H. (2021). Gums and Resins in Glass Plate Negatives of Qajarid Period
Held at the Golestan Palace Photo Archive. Ganjine-ye Asnad, 31(3), 151-175. doi: 10.30484/
ganj.2021.2722

Ganjine-Ye Asnad
«123»

Peer-reviewed Journal | National Library & Archives of I. R. Iran, Archival Research Institute
ISSN: 1023-3652 | E-ISSN: 2538-2268
Digital Object Identifier(DOI): 10.30484/gan;j.2021.2722
Indexed by Google Scholar, Researchgate, ISC, SID & Iran Journal | http://ganjineh.nlai.ir

Vol. 31, No. 3, Autumn 2021 | pp: 160 - 180 (21) | Received: 11, Jan. 2021 | Accepted: 2, May. 2021

Archival research

L 4

(RANJINE-YE
ASNAD

Historical Research &
Archival Studies Quarterly

2

Research paper

1. MA of Chemistry-Physics, Research
Institute for the Protection and Res-
toration of Historical and Cultural
Monuments, Tehran, I. R. Iran,
(Corresponding Author)
s.noohi@richt.ir

2. Master of Restoration of Historical
and Cultural Objects, Golestan Palace,
Tehran, I R. Iran
helenassadian@yahoo.com

Copyright © 2021, NLAI (National
Library & Archives of I R. Iran). This
is an Open Access article distributed
under the terms of the Creative Com-
mons Attribution 4.0 International,
which permits others to download this
work, share it with others and adapt

the material for any purpose.




=

e RS i
Syl ale g

!

cﬁ..bgj._:a.ll.ﬁa

S oS by i) iy .
A5 T Caape 9 Cbli BuSiingly
O i Sing

s.noohi@richt.ir

9 P Sl Cuapo Sl ulidsylS ¥
Ol Ol QLS 8 Sy
helenassadian@yahoo.com

S Slagslss yo o)) 9 gewo
1l By55 & Slaso Gl
B0 lddadidsly 95150 digé iz dlllas
le.“.lf tlS_)b ,Bg.ém

"ol () 25| 5295y

dlge (il Cewlodgy pgwre s 3 EB-g A BT 50 Lagudy 9 lagas I oslatul :oudas
Slaal  daly i 9 leme dy diwnly Dl 35 acaddl (uasivhe> (48 glaie glsil )
L &S polo (gl Cawlodss 0 Slge ol ) 58 LulSe 5o Wlowi e oslaiul (5SUsS
2 el gldsllias (Celos plosl SladS 15 de gacme Blopodl sliuiash ulSe ST Gy

s 9 0lew ulSe ) Sldiubdl GlogslS udss 1o o)) 5 lageo L 85)

SlagslSs udss 5o lagpdy o o goso 3, 3l Oyge Wiz a9 (Babded (ol 3 Bue 1 8d
b ouselonl glagiolal gl pwluly GloB 395 43 gy pe dubw 5 ol GulSs s Glaisaly
«Cowl FTIR altws ooy

oot SLasll Gululy 9 Caul 5339072525 £ 55 3l oddplodl 3ahod kgl 3,598 9 b9

Cewlodds (:LzJ‘ e 5e0u8 gladley 9 glOlE-OLS Cilellas 1 dSSL g Uysonue
&0 9 SV wile ungéAao gl 3l oolatwl Céy e HUaD! dS)yghb(slen g5 sladisl
Sladigs s ddl.Culos g puly gldiuddrly LuwlSe SlosilSS gleil Calizen gl i 33 3,
L) LQ:&A.@ S 000 30 (el gladlluy 5o ouboylsl E)b Mlge b Ciglate (g3ylge 00wy

o 5o 00l Conz iz e 9 gy s Gy (Ghehig (9 LY Olgieds Ly
Y3 0920818 1305y fslindibly ulSe T o LdojlguslS

s‘wdalg ulSe 6&5‘3& Nl ngw (V) oo Qb ow (g bl
Mum ‘CS)D bsnm b.é:.g)B k_glwmbsﬁ& s S d=llae :JL?@ 5)93 L M
doi: V+,Y+ FAF/ganj.y - ¥\,YVYY | YA« =38 (D)YY olew/

Sl d xS
«I¥Y¥» -
Sl Sty Ol ol AUl 5 slial Hlailes | ol dabilad
YOPA-YYFA (o SeisiSINLLs | V- YY-rsor (—le)ls
Vo ¥+ PAF/gany.Y « Y1, YVYY (DOI) a3y 354, Dlulis
http://ganjineh.nlai.ir | JLsy93 Ol,—! 9 ISC ,SID ,Researchgate ,Google Scholar s 4_Lé
() WA« = V8 spm0 | VF++ 5l O 58 Y Jl
VBV ity gy VPR/O/VY 28l s go s

Sowis] Oliudos



doddn. )
S Xz aslod g g 0 3l 03 Fu b T s Lo i) s agans 3l eslizd
Sgo cnl b £l s 5 bapens S e 5 Gastld Conlt (il
S b T SIS 5l b lagns) Lpd o s (ALS Dl 5|
Sl S 5 S s s bl O s Bes 5 Wlotd |25
DS 5 3 Sop 858 bgew (W0 AT (osle 5 Sbr) Lpd e >
5 SISk oden slad s sl 55 plard Olaztle 5o & Llss 8L
S sl 5 oo DT s 33150l L pdn Jo Dl o e el
M 2 YA (gls 5 (Sbr) s JSKE5 5L 5 558

S oS rhe L’J—“ e o2l S ol e s 5 e
Sl b Olisls S5 aam b slse ol il 3 s puamin ola S35 55 olede
Dl 5 S o S5 A ) e 2 s 0 DT g1l 05 086 S
ol 53 S Ol oty Laies g0 (6l Lot o ol Laly > 5 (5 lone
Oemen (OYY o VAL s 5 gllal) Wlaxils o5l 55 oS S o s WS,
2 o jee 3l sl (QELSa 5 kil b s edtplnl Slalllae alud
Remazeilles) —oilarst |Gl o B a1 Jolee 2l b 5 S5, 55 ¢ ool (Sl6CS o
Slas SIS 51 eS o s Ualapl g3 il (gl » Sk sl (etal, 2004, p130
OYY o OYAE O 5 Slal) Colos 2 La s

e s IS8 g a3 5 e 3l 503 5 Lities adelB ) 51 55 oulSe o
b oo 5 S5 5 b Slagrds il S 5 peudd (28 Ot slala,
0325305 & gad (gl Kilazils 03 28 (63 )8 e L gl o3 5 sdate 35l5e
o3l oSl 5 glatodanly HU1 s el B3l Ol poas ol (G5 2055 oS
Mrhar) Cosledds o osliial ' rewo olr gla S, 55 o0 oo Sl 5 Sl s
b e S5 BV L beedas gy Ol geas by 5 bagans 5l eslinal 5 (2015
e Gb yores (McCabe, 2005, pl12 40000 1376 53 1391 (aroy) Canslod s
S eslizal (QladS 1S glattal lSe slasslS s OF 08 5 5lpe (i
) ealanils Ol 33 1S s a3l (GG gl s a3 5 apans
Sl S5 6l T 3l alge ol Gilis omle sas ol oDl (OYAA O, Kan
Y o TN (o) Corlods a3l 5 adcd () St Sla Ko

TP s
Ol (o) 1)

Jslowo gy ol 5o :gum printing .\
by el OlagSed b e o
LY Yty 9 2958 bglo pssisel

3950 54 pgai sl

WY ol slods AP+ 50b pow 783 Y Sl il dianS




»is)yglbges

Sl s Lol jasels Gl 5 LN paseie oldosu; ) Sl
e STy 05 5l pl 4l sar 3 S eslinad glacd Sltler s sla s
Olej Jsb 5o 3lge pl sl DS 5 (6 Sy oy i 5 sl oo tliss
Lo sas (6 5 BT 53 slge ol 5l eslanad O s o Dleas .ol l 5o jles a0l oLl
3355t P ek s BOL 555 85 el il oo 0lp b S 5
Y0 e 5 SIbl end) s e BB (ol 20050 53 55555
el B3l 5 Wa g 5353 3L 5 35 B Il O o

e ol slalbid Gla by o Sebe 31 SGFTIR o ciises lallas s
Granzotto et al., 2017; Mills & White, 1977; Prati et al,, 2011; Bruni) <owlods 3 =e
(& Gugliemi, 2014

B LA'CW O eslanal e dB O gme slaula S (gl el L Sl g 5o
Sgo 3l 4tz pl A5 ga 035 ko= 45 (53,50 (piman 35 Joioes 0T 53 a3,
oy b anllae 5 oLulis FTIR _al&aes U7 5leslinad b il 4, Sa Waasl s
D) 03 3l 5o b T sl pe slulid 6l Wiy e 3 S O FTIR
Le 55 (e DBl (S s 50 5505 s e b Salovss ol 36 5ol (o 5 e
i bl slate ol (gl s ez 3l ge gLl

by b b, 5 oS alul s (655050 Oy 4 5,1 5m 5 Ol
o b s SUT sl s ), ay slse Bl e 28T & e 0> &
G35 bl ¢ pode (sla o 5 Lalesl plonil 05 45 ol g £ b5
5 s Ome s 0Ol ge Clas 5l AT Bl il Ko b g cnl yadas
ST ol )y lin 55 Sl 1 ol 5 0 42235 ol B sladlls
Gl LSS s 55 (6 S0 S e bzl BB 5 akd g 4 O 5
w84 sl oLl (lp pexlg et 5 o e b Gla i) Ol elitl st
Shabli= gl Cann e sl glinly o ol o8 s o WS s
orelinl el sl oo s Gl Gamelp p g3 5 oS U
Ll ol 5l Cblis s ST 5 conlin (63,055 peniaie 2l 333 Clis
el (Sop o b 5 s

WYY (ko Slods 3P+ 50k agw 585 Y Sl Ol diaiS



Sl sl iy ¥
L0l & Jlts 5 ole (2S5l o 51 (Rassy 3 ke S Sl
1l 5 e Ll U1 e e s S Blem 55 OLLE (SS Ll 5 e

Sl oS (glad s s e, s Lo o 3l o3lizal ol 31 50

SlagslS 53 s by 5 e 35 ool ke (sla iUl 5 Lo tules]
SUS o b plas )l e b lalndanly wlse

Oyt 348wzl b glatnd (sl silSS s ok (slacn s 5 ajans Sl eslizal L
Cillas 35, g sl ilaie Bloday a5 ansl 5 cnbods S35 ands gladl, 5 b
€505

3o b et g5 Ul (i G5 Oge 4SS L5 (sl s LU
€33 oo |y sl oo b 531K s stesliza

Sl 3 eddioslinal 35 b fes g8 333 2 d3 FTIR BT s, L L
Sl s glatpdanly IS

IS dgads 9 5l ¥
sl Lf‘i'jj d_}}; [ abl.i’l...a‘(FTIR) JAJ}Q}J\A W“‘b«‘b)‘)‘pb u:"‘hﬁ}i BE
g wﬁé‘jjgﬁﬂ d‘i}) Jb&:ﬁ)b} Sl Liﬂ b‘_}» &L“'L"‘; LS‘J'.’ QL‘JAA}
(o (sos WY s 4y Sa sl plulid Eas nl S8 L sd
— Ll JT b‘j«d L )\ ’Ljaja.a S— QJ‘;')J) BL 4:.:5))54.3 6‘.&;{;)&;&4 9 U';j:)

A Ol Sl
s a5l (3lueslel At plonil S 3 &l oo olKikin 55y 53 FTIR (sla 3L
DLad L s Sl 4283 0 ooy aS— KBr 53 5 9 45503 b gloe 5l UBliS 0 34
cK.iJ,cT JW Nicolet 510P o\&zus L c‘la_}.uﬁ LsLhu_Acla A rbu‘—vw;)\f“e Y \e
SN Gl sem™ 4 (6 5 LSS L em ! 450-4000 65 5ds 55 5 (5 508 S o
Soys UJMM}W)L;-@}WL’L;?E’JJ‘)J c.LJJ‘Gb‘LsLAn__Q:jo qu.: A

eloal

Ol ) p Slodigd 9 G0 diss . F
o8 /.CLS‘._SJJ“‘}«QJ sl O350 4 e glaii "4.:\.4 wL{.o LgLAxSK.} Lol g0l rl».’i
ol V5 L 5 G318 a0 5 a8 e SacSSS 5 Lyl 8 ss 4 by se s

TP s
Ol (o) 1)

WY ol slods 3P+ 50b pgws 585 ¥ Sl liwldiansS |l




»is)yglbges

sl gadisé :illlhe glodigs .\
oy & iz 3L ol g0 b 9
S5 glodigs i Mo blis SllasMe
Wl Cudosled b 5 Wigd0 G IS
plodl sl Wadigé ol Mg il

Il 35 lllias slays

Sl PelS 9l
A9 LY iy

X

etz b s ' lalles glaaigad 3l i slagtlesl el gl 4 sas bt
(’LA; S g g D3 Lol s uj,ibﬂ rb,;:l Sl n sy se slge O Al rb,al el
S gl ol ot s b s Sldlas (glad gei 31 50T 50 555, ST 40 05 Jlie
(ev\g‘bwi L}:&u )‘) J.Jb}; °"\'."> WT ‘5‘°)|~I\J‘U S &L&QT L”. EREE 4.:5;:) LAUT k.i..s)
C)l?-6@WQJO%}WT&L&MJ‘J¢JL;’JJL”YS)L:)JM&J\b)ﬁb}m
P 0 3 eSS O g 3l sl b (gl gad S planil (613 45 gad 3o |
S5 el Sl sl U oS o5 ol s s il V¥ 50 8ot ISl 33 5550
JOCRENPRI I FRE SUK JEPVERTC S PR PAPTIIN RICR PTOP T X0

)‘ J.a‘Q)LP O-)v;’dw‘)).! &L&M}AA

Ky 4 1GP001650 ode sl 40 g 303508 (gladianl 550 1) 6 led & god
S el s 3 S g s L0 SO 25 s e S

L:y P B] st.: ‘d}:"‘J}“ J.;Lé M)J @)‘5 :U:y Qb};b‘) J,”J.M; bjm U‘i‘
Slouil3l 5 Aoy o e Il ol s S50 BV Sl Blis 5,5 55 4 s
OdS #1850 3o sl O350 3ud )] 3 g g0 S0 4lS 55K slakiped e
w)ﬁLglﬁjkﬂ)'\&Mbwlé.,\;.il»jQ\;&géﬁw\xbﬁbiqwﬂ»lféﬁ&#jl
A ol S5 aY

(GPO01650 o slacti L it :0ldS 1S Bt £6.5,50)

£

WY ol Oxlodd P+ 0L cpgw 385 F'Y Sl bl diumnsS



TP o
Ol () 1,25

—(;&JQZGPOOI652 Codo sl o g 0308 glaidaly 55801 & jleds & sa
S 5 ol SLls (155 pdms 53 g 4 L3 S5 L3555 LIS o0
uﬁ)%)buwy‘bwﬁvﬁnjww‘ﬁjd‘@

:‘-N a5y 6“).: ‘dx‘“’j)"‘ 6L \;MJJD LS;JJ :\iy d));b‘i J?}bb M}N LJ'»’“
Muw‘byoMﬁ&UWJ))&)LASd)j

oo 9 old M LS s =l
(YAV-FA FY doSLa)

(GPO01652 s Lo L it 0Ll 1S Bt 1l 16.5,180)
(e K55 4:GP002199 e ylacts 4 oui V3 ladedanl 530 Sl L sad
53 SAE5 5 w@ipm Do b s 1S S5 s adge SR8 Ae Gl
S
STl 5 5k e SR B 3o oS Y 03 gLl sk 4 5ed

A

Sl Y5 58 3 Ui &Y
ol s plasl gl faws S 3loolel
S

29 3 Osedsal g9l dzg
wls.%ﬂ

2945 399 30 985 Qo i

o <l
(GP002199 o slacti L it 10dS 18 Bt £6.5,180)

WYY ol xlods P+ 50b pow 783 Y o Ol LS |



Py s lbgeo
. w&n 6&3.:3&5

‘pSgi}Jau.:GPSOOl QﬁeJWQ@ﬁJ}JS6|WQQ}§\<J ol & gl
e 50, S, S s il
s Ol B 5w Glate G 3 ) (S 2 400 )

335 9 055 308 Ky 99 3l o3l
429 )0 SIsdslS lddedd 515 55
Ogaulgaludld

(GPS001 & 5lac 45 Sladllae & gl $0lendS 18 by T 603 IS0)

b g o gy Ael8 sl 8306 :GP005555 Cudo jlad 4 4l 10 5 ladh & gl

S slS laiial 5Ky

O igl g9l s

sl (GPO05555 o slad 43 4 10l +18 Ll Pl

WY Gl Biled I+ 50l oy 590 Y Sl il digzrS

£



FTIR guld (.0
L g0V 5o) ebeltinn Cib olil 2 ) 8yt Bgad 4y by o b g 5
SaSey el 2 s Wil 5 s i 3531 10,5 Ssen e gs 50T 5
Glade 4 5 S Y YA M i 5 YUY TOM LG s sl
Y TCM AU s et all Ky iyl 3l C-H s O-H gl iiis
Glads LYAOATCM YA¥ECM sy ool Glaze O-H W50 0 s cids
TCM 5 VIV TCM . g s s ge ey 33 5 e C-H (glaes S il
Slrey S Ol syl 5l aS sl (COOH) SlenS 55 S 05,8 a0 by e VEY)
ool poo lads L L 535 5 50 S 55l Sladend S 5| ool SUbS 58
C-O. sl )l I8 = 5 (b A Y e emAr e "CM 155 535 9 g0 a5 55 oo
S L perds Lol ey 2 C-H ,C-O-H _iox <lans sC-O-C ,C-C
ail> ;5 5105 8 C-0-C 50 o lizel i i8S 0 Glaze V0 VO "CM LU 5 50> 3
V=5 58V V-t Jlasl 4 bs e Yzt VAL TOM i s ol Sy oo

{(Brambilla et. al., 2011, p1833) .cusl 3 5ils

(GP 1100 Cldo e b g sn5lS (gladd 55K0)

[EB

ol (540) s

i

S

WY ol slods AP+ 50b pow 783 Y Sl il dianS

b
1 i




»is)yglbges

ool 655 (s b Gufed )
28 ) Ky & dile b Sy 9 22
WS poudsi Sy yeas Sl sl
)0 4 38 1z Olgreds &

(0030 YA oz )

3o Jom ol s o lar cd Sl b 1 S Slds o348 0 e
Glas S 5l (S S ol sl (5345 3 S s Sl U3 0T 3b5 pslie o 2 5
WL 0 gl denS1 31 (5 S sk (51 0T g Shims b ¢ g8 oo o
LS\J" wﬁ[}- JI.‘}L: S Clods o w3le g)'l‘ WL».A w )L'S DL ‘LAL}S/}.’.J ;)‘.’“
w4 5L .(Coppen, 1995, p\) & VYA (o) AL &}LJJLS Sop S6T s 0l
cbw‘cw\dﬁmbui).ﬁ(w)fJ))ﬁi;jmjbwjjtsbdwyodﬁbjls&“
axeilr .ol ke Sls sdas g Ol gea (%j > Jsloe glosle) o ye R 3l
s U o3 gy a5 45 (635050 53 Conlockel O3 gamesl s ppe s 5 e Al s
o3 B Olsea Ol s Jsbs 058 pans 3 5 31K 5 e oS (o345
s op S 5l s Jloue b s Of 55 Jloee e sl ol oo o3lizud
Sheslizad ool o)Ll Lol a0 s &Y Olgea dluy ol 53 45 diten (63150
oslanal ol slgilg Sosasbeel emas Jlils 0 sleslanal (63 ) g0 i o
ool med 2 (EYAEYA oo ATAY (e ) ol oLl Ol & iy opl s
)b}wk}&)})}é)‘@l&ﬁf J\J‘_};uﬁ VY cm’l LSJJJQ- ;:?-U)bgg?é)}@]&
Ak S S

(Vo 5oz5) odelowsty i bl 0¥ 5 yled B gad 4 by je b ow)p
513 s L |y SO ol S5 Vel 5 e 0255 2 55 50T 50 800
L5 bos Sl s 5 0les sk s Ll e esle pl ] oo sy Sl 2 51 S
5SS el ol 0 e s 50500055 O 0 ey S esb
257 5 C20 L gy (228 Al b gy o S S 5310 58 1S (5 u DU
U g S el 4 by e S ok 2alS 5 Wesem” g5 AUyl s
Khair-) Coul JsShod 553 O gonsl 33 oy 8030l ¥E v v em™ (63 50> &L ;5 O-H
AL I em™ AU s g ral slaes S LSS 4 b gy 40 L 5y (uddin etal,, 2016, pl
el S 03,5 43 by WO s il 4T 5545 0

WYY (ko Slods 3P+ 50k agw 585 Y Sl Ol diaiS



[EB
Ol (o) 15

9 &Y FTIR 07

(GP110Y Cdo e b J 503 5lS (gladd 55K0)

YAV O a5 YoYU CMY Gl s sl sy
ity CHY P CHY 53 5553 C-H 5 O-H Sk gu 2S lade 4 S S
el laze O-H W50 4 Lo ik aFEYVEM™ b s ol 8l S bl
258 o C-H slaoy 5 il ) glads 4 YALVEM™ 5 YAL\CM e,
Sl g ol (Gl 03 S 0 Loy o W O (3500 AU 3 35 50 Sy
S Ceslo s 1180CM b s b 2l e (C=C) w5 el Sl Lol
Sl by s Y YVOCM™ b Sy ol C=C 650 40 3laze VEOCMT &L
(Derry, 2012, p99) el (C-0) 1 5.
Jo IS s 55 0503408 5 el KU1 s e (glosle S 4l e 53,
S35 38 0 gend 3ol b (LT (1 555 Y Ol oy SO Sl oslizal Il il o 55 n
)03 Sas RN i oS A Gl i gy p b (s s 0 0 o oS
ot i = ol o e3lial Lol 31 53180 SUsSas 3l aS— Y paes

TR
]

WY ol slods AP+ 50b pow 783 Y Sl il dianS



»is)yglbges

G &Y FTIR 5467
s 4 g

Al o O (McCormick-Goodhart, 1989, p138) ol 5 me SOLE L
S oss 5 S Gl S il eslinad & Cloel D53 samesl o0 far 5 lSe
c\Y‘Q\ nﬁ))wvﬁdw‘jx‘o&ﬁ&b‘j) Q}%- f&:ﬂw\e.’ﬁ @‘)‘)‘JJQ‘
.(i\"\—i\‘/\uw

jJJ‘bUV)}Jf‘IUJde}} k:aﬂju.c Lk’r-ﬁﬂu SO cb)‘_’ﬁ f)" C,;:LC«)L:
JIAS;AE.’G[{L;KJ\)HSQM‘@HJS@;}JQT@@)}i.iYO\j;;QasLad\)‘h:u:M\
S s S 3l eslanad 5l g adid 4l 555 5 45 ealizul esle ol Pl Olpea
d%,i&j)ﬁJ)lm&i\J:'-LUS?LS);@&}WM&.J%V;J&QQDM:@\
AalS o Mo 31 aS 5505 5 9

% 35 FTIR 5JUT 51 sdtalicisas doms ¥ 6 land & gas 4 bg o i o)
osliul V3 glatadaly sl S5 53 =0 2, 0 Agiooie WY w by e
J\:QL;L.:\)deu@wcj;)\%)gb&jpfymk}:fdlzla—:yav\,i
o b Il Glacid b sdslisn i Gillas aper 5L (A )

Cslos 5 gﬁf@"’J}E"‘ ol s eddeslanal Bsle 4S 55 = Ol g5 o ¢ 0,0

(GP+ 1144 dojleis b ooV gladns 550)

WY ol Oxlodd P+ 0L cpgw 385 F'Y Sl bl diumnsS



ol ST 4 sl O s Jlez! s Y ol 51 (613 0 505 OISl ST
3 s osbopls S lodels i (gl 0l Ll ol b (il s s Y )
Seslizad a4 Sl gy CAEN Ll 5 5 5L oS ol ol ol s &S (55 I
.wlaudaumﬂb}m@\%gdﬁ@pjl‘u;};)u;ﬁzi‘yg';\};w‘&;j:u

b sl edaline 553 & yad s 3428 )84 Sys g ) 348 5 5b0kes
Lot S a5tem 0,8 30T plas )l 35 5 (3L 3 Cogilin Laad g plas LT 51 fool
sl alie placab Wl Gl b Glagiss 5 bires s 4 O 5 Aies
Gl oo Mg 31 5 At Lo dily (glio s s 3l JSCi0 3l g0l los S
L s 40 b2 o TYH  CM b (653 L bieos o S 0 Joate O-Hoos S o3k 5 5l
05,8 0 by e ol e VoA O 5 VY MY 158 55 (658 L 55 .ol O-H
el C-O gy s ShS 3 S

(532585 O sed 5ol b sladi 0l 55 G55 8N Ol o ) S0l 50 iS55 50
055 3 535 o im B (63l 30 el T 0T IM> 45 A3l (9ol gaazas |
Y5 O e ol U SBT3 sl ol 3l eslinad s slodd o Ll O 4 5 jeu
WS 63 g oo S5 51553 AU el B saalle; was 5L 5 alaie Ll
Sy g psge b les 35 coVIRY 5ol pile Ol o5V

A3 Y5 Cle a8 el AS w5 1§ s e Ll e 45 (9350 e
$olse b anglie 3 55 bl Ol ol 5o Vlazsl 5 il oo S 580 A0
@ by e N5l e sSle (Gernsheim, 1962, p249) 555 o S 58 foo e
{(Teramoto et al., 2012, p2579) sl 4155 55 15 (§ 2aS s S 51 O yliliey

ol o3 a8y (S i 5l 1 S)led Bged 4 by o ib )
@&gkﬁﬁ,mw_;%p@uwu)‘@ﬂys)mm);um@;p@y,;

TP s
Ol (o) 1)

lSs oler QLS wlulp :,elgilo Al
Sicte Oz GBSy 5l
ol S8 0295 9 gskins JSUI I

(FV300 3¥3Y o)

WY ol slods AP+ 50b pow 783 Y Sl il dianS




P g lbges
R LT V- YV L]

]
1) Sy 4 bgspe FTIR U7
9310 €308 1l
b

(GPSO* ) odoylas b J 305518 ladds 55 0)

WY Gl Biled I+ 50l oy 590 Y Sl il digzrS

£



FTIRJ:MJT)‘ aJﬁTCMJM&_ﬁ.:bwLM‘f :0 ZJM z%qbﬁf#w)ﬁ

Lﬁw))}bh@..ﬁRSMJJJ.\.;J_)}AMwﬂabuw‘é\swjyjbbc(\'J.:j.»,as)

RESULT

REFERENCE

80,7416

72, 55677
9. 33207

50. 63876

Nico Izt Instrument
RCCCRFTIR LAB

T e RPB: 555
%

I

1637.77 <
1383.14 —

T
apan

Mrs. Noohi; Retouch; Paper Binder; #3555

SCANS: 32 RES: 4.8 TIME:

857137 13:43:09

T T T T
20‘00 1800
WAVENUMBERS 450.2

(GP++0000 “odojlai b J 305508 (glaids 550)

Ao . 7

uéﬁa,&g_;);5,,,-\6\4;@%&&9,\:1,“5@,@)@:1&&o,u@bﬁ
b Al el eslanal 555, LY s glacand 5 S &Y edslea AY s
Sise ssbas 5B 855w Glate sladidaly ol BT (g5 sbdplnl lallas
S S 3 55t &Y (s Y ASle sdlisl 55 ge 5l (b 3 4 5l 0L

Ceslo s oalarul PSR W

e adle, 5 eddas g s L addeslinal sl ge u.a@ Al s gL

dwv_?Qj.’;ajL&UL&)&T.}j}}bC,Jb_))Q\jdgchQ}LL"AQ‘)}JQTML};JA
o sl BT abiss s alse plulid gl o sl Gleaaly 15 o il

[EB
Ol () 1,25

iy 4615 8. eucz B3l FTTR 50UT

WY ol Sslods P+ 50b pow 783 Y Sl il diansS |l



Nis)yglbges

Ll oo (sl e el (5508 (Bl5m 5o Gllas 5 oadls i 4 olaws ol LS

Sy paeie wlac sy spd s i oylil ol Wlie s oS ) sbokes
tlemd St 3 Olas s oty odals g s i pimen 5 hens 5 a3 30
531y Ads At Wl 55 ed oS Ol sty 6 AL Gla o) 5 L5000l (5528
sl Jol ey )

5 s Bl bl Gty e 3N S FTIR ) Ao
L g o oslizad allt ) sbay slge S bims o LU s Ogr I clages
3 Shede glalid o)l 53 WNisde Ghled s Ol e b
Wile oo (slahsy 3l oslinal 4y 5 ol Sl 450 B3le g5 G35 aslts
Ll JE(GCMS) o o i (538 31 S5y S

020 58 3l 3 53 3date e 5 oy 30 Sl eslizad 3l Olisabl 5 ASTL Jl-
Sy U5 e ol ol pdics 585 Coale a5l 5 letidaly Ko LT s
5 5B Sl BT pl 51 SKn (gl clin (IS Tl 1 g1 3 5 cblas
s plnil Salin glae s a1y JUT (pl on o 315 plondl 5 350

GWJTOLuwl
GP++0000 GP+ Y144 GP+ 11167 {GP+ 1116+ 1o ot (0ladS 15 il 1]
GPS ) e jles b sldlas & yai 0l s ?u'l?'p.j

b ols
Wl S 5200, (O ) Ol fK.;g OllSe g poalSe G, VTV ooy 5183

355 03,3 10L,6 (\ g) emelSKe Jhipal 5 4,6 (07Y) ol oo

o

M oo OV GIUEL s i ALS Glajans b 2D (¥4 5 osle dlo o S

s 3558 2 (WYAE) .y (el ¢ ulie ¢ Slgaol il tda ¢ com g s e 34l a5 Sl
583 iy gy s 3l At Rl o S 5 L (53 30 Aalllan s ) 5 50 kS
NANYA 2o o o

03, (VWA0) . pms oo sl T (glama £ 98 5 ¢ i 30 g ¢ bl (o131 ¢ o JsLL ons

WYY (ke Slods 3P+ 50k agw 585 Y Sl Ol dioiS



TP s
Ol (o) 1)

WAy b i 3a B0 s3le b s s BT s ss e s Fiss slacn sy el
S Gla g s 0T 0 5 sle (a5 (VA bl (3L 185 Ol o (5
e OV Olis ) NV Gl b 5led (Y 653 coliesf dzetS (LS H1S (sladidaly

AKEEAVN

oY mile
ols
Coppen, J. J. W. (1995). Gums, resins and latexes of plant origin. (1" ed). Rome: Food
and agriculture organization of the united nations on Preservation and Access.
Gernsheim, Helmut. (1962). Creative Photography: Aesthetic Trends, 1839-1960.
Dover Publications, INC: New York.
McCabe, Constance. (2005). Coatings on photographs: materials, techniques, and con-
servation. (1" ed). Washington D.C.: American Institute for Conservation.
Mrhar, Peter. (2015). Mastering Gum Print - Book 1: Monochrome Printing (His-
torical and Alternative Photography) (Volume 1). New York: CreateSpace In-

dependent Publishing.

PUEN

Brambilla, Laura; Riedo, Chiara; Baraldi, Cecilia; Nevin, Austin; Gamberini, Maria

Cristina; D’Andrea, Cosimo; Chiantore, Oscar; Goidanich, Sara; Toniolo, Lucia.

(2011). “Characterization of fresh and aged natural ingredients used in historical

ointments by molecular spectroscopic techniques: IR, Raman and fluorescence”

Analytical and Bioanalytical Chemistry, 401(6), pp 1827-1837. https://doi.
org/10.1007/500216-011-5168-z

Bruni, Silvia; Guglielmi, Vittoria. (2014). “Identification of archaeological triterpenic

resins by the non-separative techniques FTIR and 13C NMR: the case of Pista-

cia resin (mastic) in comparison with frankincense”. Spectrochimica acta. Part

A: Molecular and biomolecular spectroscopy, 121, pp 613-622. https://doi.

0rg/10.1016/j.s2a.2013.10.098

WY ol slods AP+ 50b pow 783 Y Sl il dianS



»is)yglbges

Granzotto, Clara; Arslanoglu, Julie; Rolando, Christian; Tokarski, Caroline. (2017).
“Plant gum identification in historic artworks”. Scientific Reports, 7, pp 1-15.
https://doi.org/10.1038/srep44538

Khairuddin; Pramono, Edi; Utomo, Suryadi Budi; Wulandari, Viki; AAn Zahrotul,
W;; Clegg, Francis. (2016). “The effect of polyethylene glycol on shellac stability”
IOP Conference Series: Materials Science and Engineering, 107 (1). https://doi.
0rg/10.1088/1757-899X/107/1/012066

McCormick-Goodhart, Mark H. (1989). “Research on Collodion Glass Plate Negatives:
Coating Thickness and FTIR Identification of Varnishes”. (edited by Siegel, Robin
E.). Topics in Photographic Preservation, Volume 3, pp 135-150. Washington,
DC: American Institute for Conservation.

Mills, John S.; White, Raymond. (1977). “Natural Resins of Art and Archaeology Their
Sources, Chemistry, and Identification”. Studies in Conservation, 22(1), pp 12-31.
https://d0i:10.2307/1505670

Prati, Silivia; Sciutto, Giorgia® Mazzeo, Rocco; Torri, Cristian; Fabbri, Daniele. (2011).
“Application of ATR-far-infrared spectroscopy to the analysis of natural resins”
Analytical and bioanalytical chemistry, 399(9), pp 3081-3091. https://doi.
0rg/10.1007/s00216-010-4388-y

Remazeilles, Celine; Veronique, Rouchon-Quillet; Bernard, J.; Calligaro, Thomas; Dran,
Jean-Claude; Pichon, Laurent; Salomon, J.; Eveno, Myriam. (2005). “Influence of
gum Arabic on iron-gall ink corrosion part II: Observation and elemental analysis
of originals” Restaurator, 26(2), pp 118-133.

Teramoto, Naozumi; Hayashi, Akihiko; Yamanaka, Kaori; Sakiyama, Asako; Nakano,
Asuka; Shibata, Mitsuhiro. (2012). “Preparation and Mechanical Properties of
Photo-Crosslinked Fish Gelatin/Imogolite Nanofiber Composite Hydrogel”. Ma-

terials, 5(12), pp 2573-2585. https://doi.org/10.3390/ma5122573

4l
Derry, Juliane. (2012). “Investigating Shellac: Documenting the Process, Defining the

Product. A study on the processing methods of Shellac, and the analysis of se-

WYY (ko Slods 3P+ 50k agw 585 Y Sl Ol diaiS



lected physical and chemical characteristics”. (Project-Based Master’s Thesis), The
Institute of Archeology, Conservation and History Faculty of Humanities Uni-

versity of Oslo.

English translation of references

Archival documents

Books

Coppen, J. J. W. (1995). Gums, resins and latexes of plant origin (1" ed.). Rome: Food
and agriculture organization of the United Nations on Preservation and Access.

Gernsheim, Helmut. (1962). Creative photography: Aesthetic trends, 1839-1960. Do-
ver Publications, INC: New York.

McCabe, Constance. (2005). Coatings on photographs: Materials, techniques, and
conservation (1" ed.). Washington D.C.: American Institute for Conservation.

Mrhar, Peter. (2015). Mastering gum print - Book 1: Monochrome printing (Histori-
cal and alternative photography) (Vol. 1). New York: CreateSpace Independent
Publishing.

Rahimi, Abbas. (1391/2012). “Qajariyehvaimuzes-e akkasi” (Qajar and photography
education) (1" ed.). Tehran: FarzanRuz. [Persian]

Zoka, Yahya. (1376/1997). “Tarix-e akkasivaakkasan-e piSgamdarIran” (The history
of photography and pioneer photographers) (1* ed.). Tehran: Serkat-e Ofset. [Per-

sian]

Articles

Brambilla, Laura; Riedo, Chiara; Baraldi, Cecilia; Nevin, Austin; Gamberini, Maria
Cristina; D’Andrea, Cosimo; Chiantore, Oscar; Goidanich, Sara; &Toniolo, Lucia.
(2011). “Characterization of fresh and aged natural ingredients used in historical
ointments by molecular spectroscopic techniques: IR, Raman and fluorescence”
Analytical and Bioanalytical Chemistry, 401(6), pp 1827-1837. https://doi.

org/10.1007/500216-011-5168-z.

TP s
Ol (o) 1)

WY ol slods AP+ 50b pow 783 Y Sl il dianS




»is)yglbges

Bruni, Silvia; Guglielmi, Vittoria. (2014). “Identification of archaeological triterpenic
resins by the non-separative techniques FTIR and 13C NMR: the case of Pista-
cia resin (mastic) in comparison with frankincense” Spectrochimica acta. Part
A: Molecular and biomolecular spectroscopy, 121, pp 613-622. https://doi.
0rg/10.1016/j.saa.2013.10.098.

Granzotto, Clara; Arslanoglu, Julie; Rolando, Christian; Tokarski, Caroline. (2017).
“Plant gum identification in historic artworks”. Scientific Reports, 7, pp 1-15.
https://doi.org/10.1038/srep44538.

Khairuddin; Pramono, Edi; Utomo, Suryadi Budi; Wulandari, Viki; AAnZahrotul, W
&Clegg, Francis. (2016). “The effect of polyethylene glycol on shellac stability”
IOP Conference Series: Materials Science and Engineering, 107 (1). https://doi.
0rg/10.1088/1757-899X/107/1/012066.

Jaki,Ziba&Ebadi, Taghi. (1396/2015). “Agnayibasamq-ha-ye giyahi” (Review on plant
gums:Gum Arabic, Gum Tragacanth, Gum Karaya). Majalle-ye Baqdar, 114, pp.
11-18. [Persian]

McCormick-Goodhart, Mark H. (1989). “Research on collodion glass plate nega-
tives: Coating thickness and FTIR identification of varnishes”. In, Robin E.Siegel
(Ed.), Topics in photographic preservation (Vol. 3, pp. 135-150). Washington,
DC: American Institute for Conservation.

Mills, John S.; &White, Raymond. (1977). “Natural resins of art and archaeology:Their
sources, chemistry, and identification”. Studies in Conservation, 22(1), pp. 12-31.
https://d0i:10.2307/1505670.

Nemati Babaylou, Ali; Azadi Bouyaghchi, Mehrnaz; Najafi, Farhoud; Moham-
madi Achachlouyi, Mohsen. (1395/2016). “Moruri bar $enasayi-e razin-ha-ye
diterpeneeddarverni-ye asar-e honari be raves-e teyf-sanji-ye madun-e qermez-
e tabdil-e Fouriyeh” (Review on identification of diterpenoid resins in artworks
varnishes by FTIR). Majalle-ye PaZuhe-ye Bastan-sanji (Journal of Research on
Archaeometry), 2(1), pp. 67-80. [Persian]

Nouhi, Sahar; Asadian, Zahra; &Niazi, Fathollah. (1398/2019). “Rutus, mavadvafonun-e

andarnagativ-ha-yrakkasi-ye paye-$i§e-ee-ye Kax-e Golestan|” (Materials and

WYY (ko Slods 3P+ 50k agw 585 Y Sl Ol diaiS



techniques used for retouch of glass plate negatives held at the Golestan Palace).
Ganjine-ye Asnad, 29(4), 116, (Winter of 1398/2019), pp. 186-205. [Persian]

Prati, Silivia; Sciutto, Giorgia’ Mazzeo, Rocco; Torri, Cristian; &Fabbri, Daniele. (2011).
“Application of ATR-far-infrared spectroscopy to the analysis of natural resins”
Analytical and bioanalytical chemistry, 399 (9), pp 3081-3091. https://doi.
org/10.1007/500216-010-4388-y.

Remazeilles, Celine; Veronique, Rouchon-Quillet; Bernard, J.; Calligaro, Thomas; Dran,
Jean-Claude; Pichon, Laurent; Salomon, J.; &Eveno, Myriam. (2005). “Influence
of gum Arabic on iron-gall ink corrosion part II: Observation and elemental anal-
ysis of originals” Restaurator, 26(2), pp 118-133.

Soltani, Zahra; FarahmandBoroujeni, Hamid; Abed Esfahani, Abbas; & Ahmadi, Hos-
sein. (1394/2015). “Nags-e afzudani-ha bar keyfiat-e morakkab-e Irani: Motalee-
ye moredi-ye hanavanamak” (The effects of additives on Iranian ink: Henna and
salt). Fasl-name-ye Ganjine-ye Asnad, 25 (3), pp. 128-148. [Persian]

Teramoto, Naozumi; Hayashi, Akihiko; Yamanaka, Kaori; Sakiyama, Asako; Nakano,
Asuka; &Shibata, Mitsuhiro. (2012). “Preparation and mechanical properties of
photo-crosslinked fish gelatin/imogolite nanofiber composite hydrogel”. Materi-

als, 5 (12), pp. 2573-2585. https://doi.org/10.3390/ma5122573.

Dissertation

Derry, Juliane. (2012). “Investigating Shellac: Documenting the process, defining the
product: A study on the processing methods of Shellac, and the analysis of se-
lected physical and chemical characteristics”. (Project-Based Master’s Thesis),
The Institute of Archeology, Conservation and History Faculty of Humanities

University of Oslo.

TP s
Ol (o) 1)

WY ol slods AP+ 50b pow 783 Y Sl il dianS




