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Abstract

Gilding on stone is a worthwhile ornaments. These ornaments are vulnerable because of their multilayer
structure. This art has been used in the objects and architectural ornaments. Nowadays, a few of these
ornaments has been identified. Perhaps this is related to vulnerability of gilding. In this research the
technical characteristics of a sample of these decorations in Vank Cathedral belonging to the Safavid
period has been studied. The aim of this research was the identification and registration of the technical
properties of gilding ornaments on stony inscriptions in Vank Cathedral in Isfahan, where these
architectural decorations has been neglected in Iran. The reviews and identifying examples of pre-
Islamic Iranian art, proved popularity of these ornaments in pre-Islamic Iran. Moreover, examples of
Islamic art-especially in the late era of Safavi, Zand and Qajar were identified. Laboratory study of a
sample related to the Safavid period demonstrated the application of high-carat gold leaf with an oily
substance as a binder. According to the studies conducted by the author, gilding on stone in Iran is
done by four methods: 1) inlaying; 2) the use of gold foil; 3) the use of golf leaf; and finally 4) Pastiglia
on stone. Historical Studies and review of written sources with comparison of the infrared spectrum of
historical sample strengthened the probability of oil usage as a binder material. The techniques used in
decoration of this inscription, was identified as “Leaf gilding”—“Oil-gilding”. In this research, type of
study has been library, on-site - observational and laboratory, and the method of amassing, has been
citations to authentic documents, laboratory studies (wet chemistry and instrumental analysis), on-site
observations and microscopic examination. Finally, with the analysis of the gathered data, the
conclusion has been reached. The history and techniques of gilding have also been investigated during
the study.

Keywords: Oil gilding, Gilding, SEM-EDS, FTIR, Ornaments on stone, Vank cathedral.

" Corresponding author: adele.mohtasham@yahoo.com



@

1#90/0%/Po :Ca.él:u)éul.'i b.fh.mgj'# oJlso
1490/ 1 1 /PP igbpadg anyb AA=VYV 1196 gl 9 juub (g 6 ok ¢pg> Jlw

23 Sy Sl (S (5o ;3 (5, 5Wb S5 S sasllbae
ol
* piiow dble

Olel ey olKishy T N sl Caoyo (658> (g

TR
o (635 5 ] (50 13 e sl 9 VY Sl (galanly 4y &8 Gl (i) Sl aler ) Ko (55, )M
Oy oy 3 Slgs o dliane () > (o et il o lwlid olp) e 0 LS pl sladiged 5l (gdgam0 dlaxi 0950l 3l Hl,8
Sl 3 &ly s cnl jl B90d So (8 sla STy (np 9 adlllas 4 gy ol il oboite Gl Job 3 Sl
a9y 2 N Sl (3 o Sy Cald (iagh cpl jl Sua ol 4By (s9ho g0y90 4 Blaie 5 Sy
G &9 Gloj )8 L g (e W 4 lone S nl ol cgao (090 4 (Blate il > STy slunlS (S
ol 3 Sl 098 wsile (gloyy sladigad (plolid g Sllllas sl 485 )8 (Lgel 8 5 6306 (5520 )3 (6L ool
VL s 3y9 L Juogd Sl ealitl =V o 5 =) il 48 o plosl 29y ¥ (il 3 St 59y MBS 55
llid g (o p (S (59 (rza) M (gilwdiun  —F Coles )3 9 Slua Mo (o9, b Mo S5 559 5l oslitnl
ladsge izmen sl Ml I o Ol > CUSF ol 2lg) ol @Ml | i ol a4 bgrpe sladiges
S s lo sadllas eyl )3 sl ond bl JlaB 5 4155 (soto Bbie (c0y93 dus y 039 4y oMl — 1yl i 4 bgaye
Olye 4 S8y sodle o9 YL ke LML (599, 5l LS 9o (s0y90 & Bleite Stiw 59y U Sl 5l Wges
5 S5 Gyg s paie T (sl SEM-EDS (2l8asd (b, 3l g3t (359 2lolids (sl 0)58" (yge3l j1acals Mo 59 (go1lomer
o3kl i o (638 5y sosils Lawly (gosle plolid (gl sSusg,Sse lelllas ol yos 4 FTIR alSiws b, ;|
el ol € gy (6 )EMLY gy & 5 €l MY SiST @S cpl (o) 8 Glisp glya] ) eoliiwl 350 g, .0
il b cales ol (2825l g (loanlitio = lase ( SLS (555148l Sy 5 0028~ oS 35 g iy
ol odd Juols (¢ pSdouis wdd (5955 oleMbl

Sy glalS « Kis g9y s FTIR SEM-EDS ¢ )lwxMb gy (5,5 : gulS SilalS

Pee) olXisly (545 900 ‘G{lﬁcw &;.m)w ubLo (o ul.;Lo “'Jl).@‘ Gl J9§.wo *
adele.mohtasham@yahoo.com : S5 5l s



@R

ulgaol J> Solg GluadS SSouw GldeusiS s (5 SUb s 35 (518 gollho / muivize o)sle . CJL“Z.NL’

il 3y obl L oyl azsl Mhas (IS5 (M)
0l (Sl g o 03l iy 1505 Cawl pisren LaSl
L asls )5 ol L 48 (g5 ((Moein, 2001) 5 L
Sy, (Amid, 1976, p. 571) L3l oad bl
odldg e Joloe (LML g pal (o) 1
29405 ol ool Mb 5l S5L sV b (ghen daw
Ml L (359 5l 03 ey (9 oo (sl
» -(SadriAfshari et al., 1990, p. 661) (Goldplating)
Sy 4 il b «plyi g «(ys5) > (slaofly (Jilie
Amid, 1976, p. ) Slosal pli3,5 9 SMb «)5 1o <y
sl e3,5 3501 Mb (571; Moein, 2001, p. 531
OPgmed Mlao) Mo S5y 4 L Mo L 5 sl )b
LS 4 o )b (Sayed Sadr, 2009, p. 424) (,als
g 085 e @ L Wb LTG5y 00
.(Burden, 2012, p. 149, Harris, 1975 )l calizes
M 1 (S5U s48)9 b (ordaw (ailidbgy (25 3550);
gle G s gy 28 ool el I o L
9085 o0 el gohaw K03 g (G el S e
Lado e oyl ol bgaxo b 85 o 5l G
Reiazi, 1996, ) Casla ozl o oS o ) labas
(p- 76
5 =S (Sl S 04 ste sLp b, 59—l L
I3 oslial 3y90 ilises ol ()L Cux (ohord
[(Hatchfield & Newman, 1991, p. 27-47) cewl a8 5
Jasloske by, cul 0ad ploxl (gla ) 4 bl
'aoy (Edward, 2000, p. 91) Juss Ly (LS
Habashi, 2005, p. ) Mo 355 s (&S b | (Inkay)
Oil )« —€gy s )LSIb» (god_os iy 55 4 (30
90 ) (Water gilding) « I (¢,L_SMb» 4 (gilding
Gettens & ) Ml g jl odlaiwl (Edward, 2000, p.
Jols il s ya See (cla ybg g Stout, 1942, p. 53
Borges et al., ) (Mercury gilding) € glog—> (¢,5'Mb»
Diffusion ) €,Liish gy 4u (5,5Mb (2008, p. 2-3
=98l (5 ,LSMb (Oddy, 2000, p. 4-5) (bonding
Lins, 2000, p. ) (Electrochemical gilding) _oless
9 (Elechtroless  gilding)  ylg,—SJl (¢ )L SMb (242

Oddy, ) (Elechtrolytic gilding) g ySJl ¢,LSMb

dodko
el s o 5l Gl 5 aleglS gy (s S
L .(Habashi, 2005, p. 27) 33,3 b .3 pow (50,32
wlosd CBl joyel U oS gladiges cppnS @ 429
lede oyl aals 5 Cowl onds él.\.gl ol 53 i oyl
8l )50 Jlois jd (Tell Brak) «ST— | 5»
Sioyd b 35 oblel (Oddy, 1981, p. 75) sleass
g ol o35 g sbdl 535 3 da ) ML Gl
9 Sl 3 Gl Mo &jgody GloS
ol ) )0 Lol oged sdaliie g g A jeed
s wlods o pl .l 48,5 )8 as g D)0 kS
).BJ ) L» S CL;MJ 2 u.}L.«J)’Uo L] 0dg )J..\JW»T
g o 5L 5 (6o i3 iy 5L 58,8
ol 48)5 518 ()2 3)90 €5 EALY lgicdy bt
O Dbl b g zakaw b lis Mas sl yog, glsil
5 ome Sl Brass) gy Ly Mo JISTL 59 5 sl
ol oyl el QT # 5 (Goldplating) Mb ol {9y
9 b o e O Sn 5 )l e IS
lixe 4 pizmed Gl jledb o yn ML Ll
s8> b Mol 5,5 g it oS Cowl (g5
Dehkhoda, 1998, 15490, V.) ;0 Mb e 5 )M
.)9..\_3| 9 )l_i;))' 1059.\31))' 9 (Gllded, Gllt) .)9.\.3‘))' (10
=939 05 il p &S 039l )5y fia ) Lo
9 05 90ly5 ieadd (i S0 g bl
P Comme oo |y (i 3 lo ) STy 495
9 J—os (Gilding) 5,8V 20,55 o € paro S )0

25 3 edga0l (09a53) 9aly; i walS Cunls

1790 glivoj g juob (g 6 jlosh (g Jlw | va



Rl Lgo.mg_'j';{ ooliliad g

Ak
\jzwulrwb

50393 4 bogpe Siuw g9y )N Clisp ol 2]
adole bl wlid)lS gaebpll 4 plgi oo LB
sl 8 lg ey (Mohtasham, 2010) guicee
LMo Ligp Cnye g o b g (ulidign]
Orizpe g o)Ll Lol (g0 5> K (55,
Sl ladises g9 » 290 sl 4 i
Ol L ot ) S (sojg0 —ELS & sl
S g00 5D S 89y )M lsp wlid
Ahmadi et al., 2011, ) 3905 0,31 € 105 llS 518
(Holakouie, 2008) _sSMa 5195 (ysiman -(p. 1-14
U PR PP S W) [T 9 31 L > W i Y PR
sl aw g asaY p» M olsp wli s
2 e Cowl 0db (olaid] (haol 3 (s
Mousavi ) € ol (gguwse 035u»  aoliss 5 (gaoli Ll
sl Bl ) isuy Coye g i) laie L (Asl, 2010
Cosileg ELS satal pla] lao il Sis (oo
i sloo)lil 59y » ()Mo Uy 4 (gLl
329 208 Jl Sl s sl oad (gt o £
Sliwlio D9 (—ig) goilur godlo g (5518
bbb b abaly )3 485 )90 Slllhae sladiges
lolid 5515 4 S g9 )M LS
= ele gadlas piren L HledculdiSS] wslosds
Ssimo ymas 4 bo e Sicw 59, )L )
e SIS 53 gy o Lol 4
P90 0 Siw g9y M Slsy b pd Slalllas
P Obsy ool (Pl e b 4 oliod daoygd

djlose e |y ol

G (g, ¥
0595 5 P8 T oS (B Ghg) (o ol
9 slodal o — Sl e (glaSlbuls (g590sla 8l
91,5 SledMbl s b coles p .l alBiulojl
Sl 0y65 s il il ol Jols (6 pS a0l
E9SmwgSee (2w gy g3 By 2Ll
X 5955 (551 501 i 4 jaomem oiug) (S9!
13 Philips, XL300 Jas (SEM-EDS) oa_3 651,
},)L;T Sl e cey oy o@b{l grey)

vAa | 190 Yo 9 jwb (g 6 jlasb (pgs Juw

(2000, p. 7-9
sl 01 |yl Gilizeo ooy (65 ol 5
S iy ol sl sl oBass lgl jl (S
S 3855 ol 3l edile gl (sladiged dlass o]
Sladssed (y 5l o pBBgR (nl ) Al Sl
o=l 8 el 4 lpl 3 K g, N
Ol 3 SSly (sl (Siw slbanS > Ol
9 By lolid (inghy ol 5l Ban 9 0wl
Slose OS5 5l (o9 (B Sl Shg 9 ediges c
G 4y 9 439,55 )1y 5 angi 390 45 el ]

S £9) S SLSF Pyl oy p gdie)
Sghe pas > OlSF cpl (B ollbe j g olul
O Cuwl 48)55 O g0 (ABgR 9 (oyp 095U
SSly LS aegomme )3 )98 de CUSF (555 2
o Olg e Sly GlulS iy )y 5 B
Haghnazarian, 2006, p. 47-) ;L ks 3> ‘_}4)] uz.JL»
«oldoh o slals cail)l laludS» lge b (63
S9y 3= 48)S Oygo Slillae 4 lyie b yguiS
Libuol ygiS™ 3> (Sevil) g (slundS (sla oyl LS55
T 3 S yo G Y S 59y 32l Gyg 9
» «5))4 Q_é9) 9 (PbCOg) L g «_JLJ); c(Pb3O4)
Duran, 2008,) 35 S oB5aSS o Sl 3 opl (glys
SN o yog 2 lgis b glallas )5 .(p. 184-188
Oloisan (o)l S50 4 nile «lialy pae )
ui;—“’ Sbdancms pdaw j (SlawadMb Sy lae;
Hatchfield & Newman, 1991, p. 27-) 45 e oLl
ol loie U cldlie o olg o puizman (47
2 (B pan dgo  slwlids (gdise) 45 (Stodulski, 1984)



@R

ulgaol J> Solg GluadS SSouw GldeusiS s (5 SUb s 35 (518 gollho / muivize o)sle . CJL“Z.NL’

sLaggio cdy b of (sbad ol bls Cgin (gow
4o U ald Coow vl 0l s YD Y & oye
ol Cal o asuie Clre pbay (K898 S L
odb odudyy 55 b 55 laygis p o dd (2555 Ol e
Sl = ;3 ;5598 il (Prise, 1956, p. 15) Cuwl
Colo 0i s glwlid g odilosls p (ladiged g
g cipyb SLisy 95 ol il s ol
2 Jom 3 (S e Jole 298 a8 clen ]S
sladssed (Lo Shy (3900 Lt 9 ¢ plolid
aS )b dgng LKl ol picred .l olibo sl
ej e ool JUS 9 4de5 > Clp cul I ladiges
sy p d bl alogly y aB LUl 4 pleS
odd a3l Siw (59) ()L ©lidyi 00!
2SS g beS audi B LS (ol & Lo s
d walisre Jloj Hlaal yd oads | o] (sladiged o Llodg
pca ] gl wlgay (o)laxo yd dn g bl
dy9— s odilogsle p sladiged 5 4i8) o 5l lLidg:
Al S )13yl panasiio g cpilie ol d2g
055 (ggro slroyed ¢ Sloj soil cpl 1,50 Lol
sdalie (lpS oo by Ol E cpl il (2ladiges 126
2 = ol slaasiges JLal (s0)93 )3 05ugd )8
60395 3} iy Lol it n1nliin BB (g yloo i3
=9e8 Cwd o S 59y )L - )1
3 e Ol g ol & (31 po3l 9 2988 030
Dy oo eles o

2lolid St & oladiges 4 d2gi b 455 cp
0895 e 4 ol =l > S gy M il
1wl 48 5 o plol
(J298) Yo s 39 jloslial b (5,5 @
Mo 36 55 5l oolissl b (g )5Mo @
[
Sibwri 9 = W) Mas iludiur o

Y b (de

1352 51 03lisol b (M b, ol 155 4 p3¥
o3liul 3)90 (Sl g, jl Kl e o Mb a5, L
o &S ol Ll il 035 (S gobans (55 52
03,5 yadgd o S 5l ais samlie (claiges

(Pl (2w gy 5l 5 (58 )9 s pais
Thermo Nicolet 470 » Jis (FTIR) ;0,5 5ol
OBy Cunyo g cdslas oligbulaﬂ Uiy 5 «Nexus
S 5wy Sen Oldlae ol e 4y il i
g 0 s (559 soslue bawly gl olulid
LSl Cudgd e d d s g L ool wl S
S L ¢ Joto ol bawgi oads Jlos! (g0 ppdiges
Laa s 5l (S0 omb 9 Sl Caow (235 5l iges
SlaShy 85 5 ) b= (Cunly o g455)

A ALy A (g s

Olpl > S 59, )W 4 (25.F
o=l S 595 )M G5 sladiges
ool an i cpl il Lo gdaulye,
g oalio LB (25 sladine] (5 p 5B
3,08 Lol wls i pl dges bl (g oo puizman
(ELbigas (ymo & i ) o ol 5ty (a8
g o Sldllas 3o,b 5l ol o ead olwlis
dadiged cpl olold b .cul onds aslyy laibols
ol gl o a8y )5 4 Glcsuss i ol g e

(Table 1=Y Jgus) 3903 (gloliss 1y )l jo wlis
s dizpn ) (go)lod Joaa dnang Ly
Oly=l o Ml iy i g3 i plwlid sladiges
Lo 55 sy Sl adiges pem Ll o S
2 i ey ol ML Jleslawl Ly (S
crl SBdiges (5 (Soho (5090 b pMl lET calold
aS 5)hdeg Jloin! pl e SWl s lsy
5 095 @ml) Sloj galols () > Siw (59) 55
Cowdd ol BLS Cawl 04 03 o (gl B Cawd &
= oo el (0 Clygind (galawlyey a8 dgd sl
o> Cwd 31y 395 39y yio cpl Mb jl edlitul xis
2 pegasd) ol pl ) M jl eslatw! e LS .asl
c—otee e Jole Lol il 0395 55U o (pMl L]
Solone SLSH 1 Mb 3,8 oS s s o Jlos 4
o 3l sgpiie MalS a3l ST p3 s oDl
S 59y 32 Mo 2p)5 4 ol by Gl e dlox
2 e b 13,8 0Ll € Budod mol> Aouuwe?

1790 Yliuwoj g juls (9> 6 jlasks (pgs Jlw | Ao



Ry liwl (56g o oolilad g

A
wub.ub

W5 090 95wy )See (Sl o)l sladigel 3590 13) (lnl 3 Ko (59 p UL 5 jlond olulid (sladiges ) Joi
.(Mohtasham, 2010 & 3.5 &> -]

Table 1. Identified samples of gilding ornaments on stone in Iran.
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Fig. 1: The location of two gilded stony inscriptions in north portico-Vank Cathedral (Amena Pergij monastery, 2012).
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Fig, 2: Painted and gilded stony inscriptions- Northern gate of Hovsep Armatitsy church. Sampling location is marked with a
yellow circle in the lower right corner.
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Fig. 3: Details of a stony inscription. Gilding and painting ornaments is visible under a layer of pollution.
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Fig. 4: Microscopic images of sample. Magnification: 200X and 500Xtimes. Use of metal leaf is evident in this figure.
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Fig. 5: Microscopic images of sample. Magnification: 200X and 500Xtimes, Transparent binder material
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Fig. 6: FTIR spectrum of binder of gold leaf in Stony inscription-Vank Cathedral
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Fig. 8: Elemental analysis diagram of metal leaf in the
gilded inscription- Vank Cathedral
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Table 2: Concentration of metallic elements in gold leaf

Element Wt% At%
Ca 1.39 6.39
Cu 0.77 2.23
Au 97.84 91.38
Total 100.00 100.00
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