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ABSTRACT

Pictographs of Lorestan province in Kuhdasht city are one of central Zagros' most
prominent and important cultural works. The paintings of this region have not been
studied from an experimental point of view. Considering the use of colors and their
importance in Iranian art, these colors were sampled in a tiny amount, considering
the principle of no visual damage. To achieve the research goal, laboratory methods
have been used to identify the color substrate and pigments. In this research, three
pigments, red, black, and orange, have been investigated by petrographic and FT-IR
methods. In the method of thin section petrography and device analysis with James
Swift model polarizing microscope, aiming to determine the bed and type of rock,
Fourier transform infrared spectrometer (FT-IR) was used to identify the type of
pigment. The archeological investigations on the colored pieces show that the type of
pigments used to make the motifs were completely mineral, and no organic pigments
were found. Microscopic images of the sections of the paint layer show that these
pigments were applied directly on the rock, and as a result, there was no substrate.
Therefore, the pigments used to draw motifs are a mineral structure and a
combination of iron; where the natural red pigment of the earth, depending on the
iron oxide chromophores and the presence of other minerals, can create orange tones
to red and black shades, which can be seen as increasing or decreasing the type of
iron oxide. Finally, considering that the structure of the colors was in the form of
mineral compounds, it can be acknowledged that this structure is one of the most
important reasons for their durability.

Corresponding author: ajavanmard@uma.ac.ir

This work is licensed under a Creative Commons Attribution 4.0 International License


https://www.magiran.com/p2627464

download date: 10/21/2024

https://lwww.magiran.com/p2627464

WWW.JSCW.ICIC.aC.ir 3 dT (gw ywsd
69Ld g ©liing sogle wylig

&) omgjg
) gy 4o g9
3T (w yowsd

."/ -. .
—l ..:z‘l'f!":-"b'l:.'-‘«'

of Apdies in Color Waorkd

TIO=TEY ¥ (7)Y /Ky slis 35 ol ool 4 i

SLRogS yo ClinpgS (slo o (slao, 1551y (295 wg S0 9 (3 95wg T lo HLsLw

Obew J lew! 35 gy

PGy T 50,580 lyole oike Tasli ety il ! sBolo Ty

VAT -0FVA9 1 s Bgaieo o)l l (ool e Lol Gamee olRiils ¢ soloim pole 0uSliils o iSs (gemisls -

AYAIYY —08V AR s 9o oyl pl (o) o ool 3o oRiils ¢ seloix] pale 0uSiiils o il )Ll 09,5 o )Luils =Y
AYFNINYE 2 i Ggoio il eyl 46, 50,5 3 (Kid 3 &l o olitingy ¢ Sl BT Caojo g cbsla> 00ty ¢ boliw! Y
YWATY 0PV A ;o Gaaio )l ooyl o oo )| oz olBisls o elosx] pole ouSiisls coliw! -F

oS>

T Gt 5 e a5 i Gl o Gl pli] sl 555
pe ot w0l oIl adhie nf slopali Codl 550 ST 40 (K08
eolel pio 40 lay ] Coan 5 0Ty 00,5 0 dzmgd b LIS, 18 olidi S (o)
A S pigad o5yl ol pae fool 528,55 80,0 b 5 o5 s Slie 4 0T
Sy plboled sl pRGLGT slassy, gy Sae 4 e, S
slo s, U 20,0 g ol ijo 8 LlUST,) duw gz ol 10 . Cawl 0 oolii] loailo S,
5 Sl ahie (SS9 By g0 sl 45 L8 (pu) 0 050 FT-R 5 (555,50
il jamio Guae L James SWift Juo /0 M iaKug Koo b olKiws slo JU)
lolid sly FT-IR) 455 ok 0,8 ) griwcdel olws jl 5 St £97 5y
) ST 59y p S g0 (miwlinl Sloo, p Ad oolitu] G0, £9i
EF @2 5 0op U lod Jisdi 3o (Sl (Spao Slaalb K g4 45 Ao o L
ol w3 it By Y wlolio I y3Kss Ko sl e ot il I 4uS,
el 030 (Silpinn W am T y0 5 48, B4 0no (55 p Lndiee AL S
2] o255 5 e Sl (S i S 435, 0 sbolaSy ol
25> 5 RIST (5lo)58500,5 4 A e (ks G o IS, S > riiln
G oS ol ol 5 o) slodrle 4 ()b () sloails Wy oo (ks Do ;0
b g b Cpld o el Gl aeST £57 50, 0l 5 o5 0 Ol |y oy o/
G5 el Gled] Gla co canl 005 (Tdeo LS5 i jse 4 o T, Ll 45/

sl [l ) oy T s 5l S5 o imge

Corresponding author: ajavanmard@uma.ac.ir

Alio wieMb|

llie dazs
AARR VAR TR IR R 0
VEY Y2 b
VEYRIVY : (Sig oSl O jgo dy (o yiws )8
YYOV-YYVA : o> Ll
TYAY-YYTY @ S xSl LLs
DOR: 20.1001.1.22517278.1402.13.2.6.0

igualS sWojly
0,025,
S,
CubangS

S a

FT-IR

This work is licensed under a Creative Commons Attribution 4.0 International License


https://www.magiran.com/p2627464

download date: 10/21/2024

https://lwww.magiran.com/p2627464

Yy

el 39S (S0 )30 (L0 YIS 3 ) (295w )50 9 (5295Ww9 )T Lo YA LW / YHKed 9 SB3Lo Hlw

(F) o3 &0 LaallaSs) (59, = 5 PS5 SlaaloSs) oy
P Lol b Lite 5 Gl Ly eitis jsbay (ol SIS
30 oolaiwl 5,90 Olae g CSlu o8 dalllas o Lo 4y g conl LS
5 Loog dald 05,0l (B) 0uiS o S5 50 )5 slo Sl
Galizee () BT 55, Bk 5 anlllae sl (oslie sl
5 bl Sldllas & e o 0l e 8 S o
sloogds (ol 5l (S il (Lles 1) 095 BT cwlid lisls
e dlg anly Ly (Koo yb- (Sl U1 ane )0 o sl
SS9 pde (Sl 5 Laatiy > cid (Jliw )
3 ablie falllas S 4 by T 31,50 %5551 (6,85 Ka)
655 Ol eSg S sl olliws alwgay (o950 See
45 st )T (et ko Sl islo oo i el (5500
s oz 5l Galiso slacdls o by ode aslllas b s
9 Saze buatdl gg5 alox 5l liSe slogium p 4 (SS90
s i ol o ol el 008 5 43S slapludl iy
S labs, 5 cllbiulsS Slallas 51 ooliul b b ol o
ST Lol oS sy 5 (ool 1S e &y S5l ol
Lo, L3055, 5o (FT-IR) a8 o 508 (ygole (il
59 aalllan 0gd 00 (o Gl ) Ll yo StangS
OLewl 30 CetansS (L gl 53 B e o SlrosS Slao S5 5,
8y 50 ldpbinl ol Raegn Jiiul 5 gly; ss2g b b))
dogl hog 5 (5yme ton o logas yio 5 Sludl pgle colos
I8z 0,00 gz (mSesle W Sl plulidbal S )b
Sl )0 SRl 9y90 leabyme (5505,1,8 Bl 4y ol 428,55
59T 5 (BS55% ohs 4 5 (275 sla)l8 plawl b CdiasS oo
2lo 4 GLL S8 g e gl easms JSas sla I 5 S
Sy £55 5 BT 0 yras) b Jlims om0 Logas  Sin b gloosls
g (Gl 0 00,S o] (59, 2 gl bl gl &S 5L,
5 0l5— ml 095 (o5 A Lol Sl G (aseti b ke aon
25 SIS iz onl gleesly 5 (39 (oo ay
5 )lplisloye yo SloalaSs) 5y S ol sl
SEM-EDS y52ep ol sbsy iyl sy silizes (glaolSiws
LaolSiss 0yl w05 o 48,5 15 &y 31,55 % FT-IR XRF XRD
L balaSs, g raie SlaS 5 g gohw (wlididn) (ouyp o
lolid oyl @ald 09, 2y s 09See Vb skl o
ol @ aS Caz ol 5l e BT o solaiul 0)5e sbaasleXs,
Blai oo S5 Ul bl olos 5 @I 7,b wbli> (wjye
5 B ()l Sl glies 4 e g Cel e
Siesk WS 05U (F) s Ol pgas o ol
7o balaSS, calinil jegar 3 4l pole p e oole

doddio —)
a4z B gloa o 5l SO bailaSs, 5 S5, Judow g 450
B 05){_2 as 39— )LQ—AAJ L e C.:)LJ 9 G.uuut.wl.: Sldlao
Slagbs) g o35 slaanlp S0 4 ol Laagh sladi>
63l 5l S0 0lsen S5 sl eolainl (V) WS o ST cbslas
o BT e s slagyl glgil o 2 )b Jsb yo o lusl a5 sl
59 oad oolatwl sl SS; ailes S o oolaiwl 395 0103, (SN
9 ol ] elacass e Lsbwl gl e canil 3 0 SV e
Ol Ol L Layle ;500 5 (g po JLS Y L8 58
o)|9_n = 05)LC .o).o.&).; M kSLmQL“““ Ja...uy ;5.]) LgLﬁb)..t)IS
algsyle jo olnl e ye gei pl 5l padlh sladigad 0als 00 peli
30 4SS gloymro olfaly o b b J )0 lege ¢ o e oKalsy
(Slom e 1 £lgil 1o ol 5 308 ST, jo Jleats Ll >
Sl 5o 6Tl el @bl sges YT I3l g 2LS poles (Sl
Lg‘o)éc_.o Jes.) Ll 00 Lg)‘dfr:l} 6‘0)5:@ Jet.) L c)li'a&.;.w IBLS L
u“’ﬁ) Lg‘)" Q‘Mﬁ)" S ol ‘_;u.m).e 6@0&‘0 U"J"W )‘ é;
wilizee slaa s 51, Loyl BT ool cwad g lixe dgiome (0,5
L’M.bs)_: Sy9—0 @)5 C_))L’ 9 c)ﬁ.la.u‘ g‘SM:L,.MJQLAJ ‘G.ML.»AM[?
Gl (63,150 51 (S (B, BT 50 bailaSs, jpa om0 )8
i l,d 5l gosei; )l Sledlbl ol g 8l BT j0 4B dges aS
Lguo)liiu.&) s).ool.‘> u,«.hj).: ) (Y) Sl w]u.q 9 G’)L? J.clS;
sl 00l gy g addlae pliw ) Sl jo CliangS (o )
aslllas 5 o)y, dilaie (pl ;0 (K28 e ooy ol gy
5 Lo Sl an o6 S LS ©)lae 5 08 (60 slooseds okl &,
el i Sled 50 g sk i 351 SIS laeny!
D st rolee 0led B b5l LS slalyge 5l oy 4 S
‘)_:) S o‘)_a..b wél.o..x ‘5>le lJ YW )LJ w‘ L Lfi‘) uL.u).)
5 Laasloss,) ol b i3l co diedan & jgoas | o] oLl
9 ULM.J‘ )im ‘_gLQua}Lw 0‘9'&4" “\“‘54;5" oolaiwl Sy« ‘_gl.‘bu_i:)
5 a8y LS e slee bl aigd a8 8 Jlas o 8 glacolsal
adgl olge Ceosd g 09 (wyiws O Jdows Bawe g BT o
099, i u‘)im.ubsﬁ 4.>9J Sy90 s.;LCs.oSA )| o)‘s.o.b l.”JU)L )LJ"
890 OS5 S5y camle 6505 S 50 Lo sloan] B o)
olie syl Lol slajls 0es o attive Galisee yolic oS 5
o)‘g_.a LQ)L._.M{ ) (ul).) M?u)) U4L> Lgd.l.gc\.ﬁb ML} 9 uL»oS

O g (i) ol me Lice 3l Gds olulbid S v o o3l

PIO-PYY ¥ (6P Y/ 55) b ) wilalloe el &g s


https://www.magiran.com/p2627464

download date: 10/21/2024

https://lwww.magiran.com/p2627464

03295 (Slo )0 (S0 G (52395W9 )Sa0 9 (5295w9 ) Lo HlA L /Y HKe 9 SE3Lo hHlw

Je ol @ GlzalS lp aplb sz olo olo 3 5 culguo)l jo
50 S o dnxl e CbangS sz liwsls Juad jo g ol o
Aol b oS c8 5 )15 qw)p 950 abgome V) Slae Sl o)
e (bl loabgme plod aiload @dly oo 5l e B c ()85
W)l e 4 g b iy el oid 435S laosS 3l 5 S
g oole Sjgoty 5 Sew S 5o pled Lo 0SS, ekl S
el (gl i 03,5 1,5 5 Wloads oly] o5l § oabasdls
50 wedbe ul SYeb e a4y il YTl g cpoles (Slo>
S3gl pslai § babsms gal 5 LS 50 4 Jgor S
3 golass (e o 5 g wiile (e 5l Sy 0 el 0al
Sewd & oo o a5l LS slaaY 5 S oS5, L S5l
13 bl &8 1 gt 4 Olgice |y o] o Yiais! o5 wiloe]
ey Sl ol iz 0 &S Cadls (Sl slaoys LS
@ B)ler= Bz (bls Ghae (omyp 9550 slodbgme iloads
s =l a8 S5y ay abgmegs sl aSlly e B )
¥ooygudl = a0 axll ()l 5 508 GlaK; 4 dbgorago
hls iV abgome «(20)l 9 508 S5y 90 lylo ) dbgora iabogre
5 708 Ky a4 abge Sy ol e Saw olew 5 508 K5 90
JB emin 0590 ol g 508 K5 90 4 abgre Sy ipdleyna
oo 5l Gy (3w 085 Soo 055, p0 (IS job 4 288
2ol Foe Sle BB Gl 5o el et plulid ik
RS T A s B 4 IS Ojp0n o5 Sl ond LSS Aok
(Sl salo i Jles  salo i idgd o pandS
poriels laale 185 (cnoled slaalo il VT3l slodslo i
O JSs)
5 Wloal oaniS (21A) 8 Sy e (pl odes
Soye 4 45wl 5 el ol easliwsy sk (i
e gl 5 Vit Lo S5 ol o 00psS o 4y ool
Jodoanl axdls 1) gepld > a5 55 S35 L (5 dle go ol
Olee 5o Sedls Gyl ey 58 51 (S vz Ui |y o
oo 4 ol lges Gl ol & im0 |y SUlse 58S
o2 LS 0 Kn g o eolaw bt oS > b 0 slo s
Az eed U adbaie (ol (splie o8 > j5lol 45 Gigd e oo

B e =Y

Slgo —V-Y

cowlid sl Goa b adllas 5,50 sladiges alliole;l Slalas
Gloe, 5505555 52 AL b s ) il o cobangS (slo 5o L]

| 009 u>)~4}~4 L;Lmsf 3o OMMSL:

» e IS semes s A8, Opge plnl o GloRe
el oas Ll pulislinls 0392 (RS 5 Lamgsy maloee
ol ane; 3 lagragh 2T lpl jo (SS9 o>
SlapSe g plie wrlus i5szpe (oote gl slao)B5)lp0
ey ol o a5 see )5 a1l 48,5 &g SLsl
il 5 330 & e Sl BT g0 o Shngsy L
L sty Jon ez Sle S n 98 Jliw allld” 13,8
Sledie @ls" (V) "ICP-OES 3 1,55, 5T 5l oolic
o W) ol e Wl sl sl e (B1Sn Slalllas
" et Sl el il i Sl sl i 31,55 5
b ollas gl e olge 5l 36 ablie g3luosle ()
P9d Ly egas o (V1) "u,-’.“‘-“ol-"-“l% 2 Ok oSy e
ol anllas” w5 oLl 5 Ve & olgi e FT-IR iy
oo 0jg0 y0 oz e lbaw AL S,
o oolizul 500 slawlaSs, Slolis” () " Sl g5
5 dlse @Llid” O) i lail als G0 aS
oy b al Ll bl oo, s cbalsSs,
on plosl FT-IR bg, 4 a5 ¥lis ol plas o (V) " lgiol
&2 555U (el By As game Coole sl LSS, cul
Obl 5o ClansS sl K0S, (pgad o sele Gk
ol 9579 5 o0t pinie ailaie cnl (S5 Sllllas b o)
oSl @l ol &y, da byl 43sS ol Cilis sie ¢ S
a3 oo GLES a3l G 09> cnl Ol SKseghy 10 )

ol 0 xs coly ol 33 P8 ol lgieay yols Liagy 1
SlaS 5y (FF9R) wls G slagty, I eslial L L
4 FT-IR by, 4 oK, sbalss, jo s plubs
soslgs sbailass, oxms |Sis slge jogax o Sledbl
G (9 onl 5 e pcnil 09d edp (o SdaasS oyt
GLalaS ) ouds olulid SlyS 5 g iy S S cl ol Lol
b (e Sz Gl ) il jo CliangS slao S50,
oS sl ) gl clbaess o 0SS, 5l diges VY olaws
Sloypeo o)lgms a8 Cunloliw 5 (20,0 508 ST, 005 25 50
O JS8) a8 S 18 (s 2 990 5 DB 03 s (slaosS

O e 055 ALD ) alals )0 i) CllaagS slee 1550,
i 3 005 oS o & 5y 5l 55 4, ul hoad ol
@5 o ol 05 S5) 4y Sal Gilee g 5 St
Baly ojlps ;o dloyee ) K0SS, (5 jwypw 055 ALl
SIS, 0s5 ety ol Jod ald 45 wlond L& (gl o
FYVOY o, VYY) classe b hogn 0,5 )5 L8 olase
s oty 3 Sy e & olal s dele ol 5l sk
S 55 Sy Lok Kz 5l oanis 5 lyed s sloys oliags

PIO-PYY ¥ (160 Y/ 55) b ) wilalloe ele &g s

FPIA


https://www.magiran.com/p2627464

download date: 10/21/2024

https://lwww.magiran.com/p2627464

™4

el 39S (S0 )30 (L0 YIS 3 ) (295w )50 9 (5295Ww9 )T Lo YA LW / YHKed 9 SB3Lo Hlw

ul)'l‘ B C‘.‘.:.Ub; 485 L ul.a.an L_ngo)Li:u.ait) ).ijaa 9 uu.léye R J&w
Figure 1: The location of Homian pictograph on the map of Kuhdasht.
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Table 2: Characteristics of samples taken for petrography and microscopic images with digital loupe.

Sampling Location Microscopic picture No. Sample
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Figure 2: The percentage of color elements found in the color motifs of Kuhdasht paintings in Lorestan province.
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Figure 4: Microscopic image of sample A-3, PPL light, 4X magnification,
another view of the studied sample, fossil fragments and color layer on the

sample margin.
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Figure 6: Microscopic image of sample B-4, PPL light., 4X
magnification, image 5 in polarized light.
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Figure 3: Microscopic image of sample A-3, XPL light, 4X
magnification, foraminiferal fossil and fossil remains in the sample
field.
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Figure 5: Microscopic image of sample B-4, XPL light, 4X magnification,

sample composed of micrite calcite. Remains of fossil fragments and
secondary calcite (sparite cement) can be seen in the picture.
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Figure 8: Microscopic image of sample C-1, PPL light, 4X magnification,
image 7 in polarized light. In this light, sparite calcite can be seen in a bright

and transparent color.
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Figure 10: Microscopic image of sample C-2, XPL light, 4X
magnification, iron compounds present with red-brown pigment.
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Figure 7: Microscopic image of sample C-1, XPL light, 4X
magnification, the sample is entirely composed of coarse calcite or
sparite.
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Figure 9: Microscopic image of sample C-2, XPL light, 4X
magnification, large piece of micrite limestone in the center of the image.
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Figure 12: Microscopic image of sample D-4, PPL light, 4X

magnification, iron-bearing compounds present in the periphery of the
sample. In this light, the empty space is seen in bright color.
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Figure 14: Microscopic image of sample D-5, XPL light, 4X magnification,
another view of the studied sample, fossil fragments and iron oxide.

o> o5 5 Sgaome e digad (nl o ol S5 L S
92lgs 5 BT s g 5 dgaome aigad (ol o JI sl w0sh o
oy Y dige anil> ;0 0gd god 0030 Jowd Sladad b g Joud
as) ol Loy 45 5530 sss (L3N ol LS 5 5| K,
O 5 W) S ol ) SIS ilizes (5585 olml sl

D-5 digos —#-V-Y
Elasl ol il o S5yp,S Sal S G anlllass yge diges
oy Ve agas o Sladad pl ol 0aiss 3 Jwd Slalad Calie
ComandS SLS 51 Siiie ain ) 0pd oo JoSis 1) digad pee

ol )bl Ko b (Kol J5) ol Sa 5l sy
Figure 11: Microscopic image of sample D-4, XPL light, 4X
magnification, uniform background from micrite (limestone) to
microsparite.
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Figure 13: Microscopic image of sample D-5, XPL light, 4X
magnification, abundant fossil remains in micrite field.
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Figure 17: Microscopic image of specimen E-1, XPL light, 4X
magnification, abundant fossil remains in micrite field.
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Figure 18:Microscopic image of sample E-1, XPL light, 4X
magnification, another view of the studied sample, fossil fragments
and iron oxide.
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Figure 15: Microscopic image of specimen D-7, XPL light, 4X
magnification, Connie Micright, original specimen maker.
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Figure 16: Microscopic image of D-9 sample, XPL light, 4X
magnification, sparite calcite is the main constituent of the sample.
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Figure 21: Microscopic image of sample F-2, XPL light, 4X

magnification, micrite to microsparite calcite with very limited
amount of iron oxide.
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Figure 19: Microscopic image of sample F-1, XPL light, 4X
magnification, uniform background of micrite (limestone) with
patches of microsparite.
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Figure 20: Microscopic image of sample F-1, XPL light, 4X
magnification, iron oxide in the rock background.
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Table 2: The results of petrographic analysis of color pictures of the steppe in Sarsarkhan mountains in Lorestan province.
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Figure 1: Keshkan formation (Ka) between two Asmari formations (As) at the top and Tele Zang (Tz) at the bottom (19).
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Figure 23: FTIR spectrum of D9 sample with red pigment.
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Figure 24: FTIR spectrum of F 2 sample with black pigment.
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Table 3: Table of elements identified in the pigments obtained from the red pigment sample in the FT-IR method.

No. Color Feature Absorption Band in FT-IR/(cm™) Identified Compounds
Sample | Sample

1034, 565, 470 From Iron Oxide Pigments (Probably Ochre)

3408, 1641, 1383, 1140 Sulfate Compounds (Probably Bansanite)

T mm s siecomns eooay anopossii

2926, 2856 The possibility of organic binder

1012, 519, 467 From Iron Oxide Pigments (Probaly Ochre)

3420, 1622, 1120, 665, 603 Sulfate Compounds (Probably Bansanite)

1321 Calcium Oxalate

2517, 1460, 881 Carbonate Compound

1035, 781 Silica Compounds (Probaly Amoarphous Silica)

1321 Calcium Oxalate

2629, 2529, 1822, 1447, 881, 729 Carbonate Compounds

1037, 781 Silica Compounds (Probaly Amorphous Silica)

1318 Calcium Oxalate

1452, 881, 727 Carbonate Compounds

1027, 781 Silica Compounds (Probaly Amorphous Silica)

1035, 500, 453 Iron Oxide

3543, 3404, 1645, 1375, 1120 Sulfate Compounds (Probably Gypsum & Bansanite)

2926, 2856 The possibility of organic binder

C1 Red

D9 Red
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No. Color Feature Absorption Band in FT-IR/(cm™) Identified Compounds
Sample | Sample

1012, 519, 467

2517, 1437, 881

F1l Red 3551, 3420, 1622, 1680, 1120
1012, 781

1321

Iron Oxide
Carbonate Compounds
Sulfate Compounds (Probably Gypsum & Bansanite)
Silica Compounds (Probaly Amorphous Silica)

Calcium Oxalate (infinitesimal)

FT-IR by, 50 S5, ol 431055 diges 5l osnliamay sloailass, ,o oo oluliss polie Jgoz :F Jous

Table 4: The table of elements identified in the pigments obtained from the Black pigment sample in the FT-IR method.

No. Color Feature Absorption Band in FT-IR/(cm™) Identified Compounds
Sample | Sample

1024, 519, 460
2629, 2529, 1822, 1451, 881, 731
D7 Black 3551, 3412, 1637, 1120, 669, 603
1024, 781
1317
1024, 506, 460
2629, 2527, 1822, 1448, 879, 729
F2 Black 3538, 3406, 1623, 1143, 1120, 669, 601
1024, 781

1313

Iron Oxide
Carbonate Compounds (Dolomite & Calcite)
Sulfate Compounds (Probably Gypsum)
Silica Compounds (Probaly Amorphous Silica)
Calcium Oxalate (infinitesimal)
Iron Oxide
Carbonate Compounds (Dolomite & Calcite)
Sulfate Compounds (Probably Gypsum & Bansanite)
Silica Compounds (Probaly Amorphous Silica)

Calcium Oxalate (infinitesimal)
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Table 5: Table of elements identified in the pigments obtained from the orange pigment sample in the FT-IR method.

No. Calor Feature Absorption Band in FT-IR/(cm™) Identified Compounds
Sample | Sample

1020, 519, 460
2529, 1822,1444, 881, 727
c2 Orange 3420, 1622, 1087, 665, 603
1020, 781
1321
1022, 512, 460
2629, 2527, 1822,1442, 879, 729
D5 Orange 3414, 1630, 1022, 663, 600
1022, 781

1316
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From Iron Oxide Pigments (Probaly Ochre)
Carbonate Compounds
Sulfate Compounds (Probably Bansanite)
Silica Compounds (Probaly Amorphous Silica)
Calcium Oxalate
From Iron Oxide Pigments (Probaly Ochre)
Carbonate Compounds
Sulfate Compounds (Probably Bansanite)
Silica Compounds (Probaly Amorphous Silica)

Calcium Oxalate
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