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One of the most important types of pottery of the early Islamic era in Iran is the Slip-
painted pottery that was developed and expanded in Iran in the third and fourth AH,
especially in the Samanid period. In this research, to understand the techniques of slip
coating in this pottery and to identify the chemical composition of slip and the
pigments used in them, some historical samples of Slip-painted pottery found from
Sistan were studied in various laboratory methods, including microscopic
study, spot test, and Analysis by XRD and SEM-EDS method. These laboratory studies
showed that clay slurry mixed with Lead compounds was used in the preparation of
slip, and it was used for pottery motifs and paints spectrum from red to dark brown
from ocher clay containing iron oxide mixed with manganese oxide and for green
color, the earthy green pigment. In addition, it was found that according to the
analysis of the mineralogical composition of the pottery bodies, they were fired at a
temperature of 850-900 degrees Celsius.
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Figure 1: The location of the Zahedan-e-Kohne in Sistan [15].
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Table 1: Characteristics of the Slip-painted pottery sample studied in this research.

The color

Sample code place of discovery

of paste
pottey

Position of
the piece

Color and type of
coating

Type of

pottery Filler type

1 BD-17-h3 Afghan tower area- Zabol

2 BD-17-d19 Afghan tower area- Zabol red
& BD-17-n17 Afghan tower area- Zabol red
4 BD-22-i1 Afghan tower area- Zabol red
5 BD-22-d7 Afghan tower area- Zabol red
6 BD-22-c3 Afghan tower area- Zabol red

Slip - yellow to painted bottom dish Sand & Silt
Slip - yellow to painted body dish Sand & Silt
Slip - yellow to painted body dish Sand & Silt
Slip - yellow to painted bottom dish Sand & Silt
Slip - yellow to painted body dish Sand & Silt
Slip - yellow to painted bottom dish Sand & Silt
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Figure 4: pottery shreds of Slip-painted engraved on an exposed white background from the Sistan region (2, 3, 10).
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Figure 5: Microscopic image of the condition and placement of the slip
coating layer and colorful decorative motifs executed on it with 15X.
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Table 2: The results of the qualitative analysis of the indicator cations in the paints of the decorative motifs of the Slip-painted pottery by the spot test
method.

Sample no .
snot test method BD-17-h3 BD-17-d19 BD-17-n17 BD-22-i1 BD-22-d7 BD-22-c3

Fe®* test with potassium
ferrocyanide

Fe®* test with Ammonium

Prussian blue, + Prussian blue, + Prussian blue, + Prussian blue, +  Prussian blue, +  Prussian blue, +

. blood red, + blood red, + blood red, + blood red, + blood red, + blood red, +
thiocvanate
Pb?* test with potassium Yellow Yellow Yellow Yellow Yellow Yellow
iodide precipitate, + precipitate, + precipitate, + precipitate, + precipitate, + precipitate, +
Pb?* test with Potassium Yellow Yellow Yellow Yellow Yellow Yellow
chromate precipitate, + precipitate, + precipitate, + precipitate, + precipitate, + precipitate, +
Cu?" test with ammonia No change, - No change, - No change, - No change, - No change, - No change, -
Cu®" test with Potassium
thiocyanate No change, - No change, - No change, - No change, - No change, - No change, -
Cr®* test with ammonia No change, - No change, - No change, - No change, - No change, - No change, -

Shgiie 1l Jlaw sladigas ;0 A (g pate 45 @bi Y Jgur
Table 3: The results of elemental analysis of Slip in the Slip-painted pottery samples.

sample no W% | W% W% Wo% | Wo% | Wo% | W% | W% | W% | Wo% | WO | W% | W% | W%
P (0] Na Mg Al Si P Cl K Ca Ti Mn Fe Ba Pb
36 0.89 4.90 0.47 0.32 1.59 1.30 0 0.07 0.82 0

BD-17-n17 38.30 i, 12.55 4 37.16
BD-17-h3 51.18 1.32 3.58 7.70 19.10 0 0.42 2.08 8.71 0.27 0 5.06 0.58 0
oAl 44.37 0.85 1.74 8.52 15.08 0.31 0.22 1.53 5.44 0.24 0 2.55 0.37 18.69

PPA-PAY F (V&P Y /) 6lss ) wilsdlas ele dy pulns



e &35 IS B ) 9 M Dl yiabigy (load S )5 (lwlinh /3w 03518 9 5L Sgmume

Sglite HLwSo;l o5 5l soel Cavdy Glddiges b Limgh 0,90
e U"‘ auij 44.]5‘ é‘s,c 9 éJLa.A )l sslawl 4 d>of L: aS Coul
or > e GliSen 5 o95Yse IVFl s o i 4y ando
5 i g95 ol 5l eael Cwas sladiges jo (J5 Gl oS 5
ooy Sl eolaiwl g asladl, cows goliin mls 4 jslaos
s 03ls J 8 SE 050 (5 Clal oS o |y SLsgias]
o W aY S e ol 1) Ol ol 5o @y YL 2o

Dyl col asls Y I b

P e po 4 HlS e b, (olull -F-Y
=958 9wy o 9348 hgiie (1AM (gldaidliw

0ubodiS Ty WSS (595 33 A1 3T et A JRO ¢ 9 )
(SEM-EDS)
g ad,y IS @ it b, pleewd oS 5 olulis jelaie o

L el S5 50 155, alse colid 5 ladls sloaidlinw ok
adlaw (g jo ol 8L ) digad Sail jlws Jlodo 4y axgs
EDS i, 5l oS, 5 JUT 6l o 0 aladlae 5 Gidu ol 5o
Gl S, 5l SO 5l aslBlas (g 1o diged 5 e i oolasuwl
9 (S—ie 4 hloto 0,5 sloged «(sloged (rhg) (sloged ) onilesly
@l as <85 18 5T 5 50 358 By, 4 ) sladised (G
Sl deole S s (o ol 00l ¥ ooz 55 nj 208 o
Slogt3 (5 (slogtd Jolds sloged il (Sl (s pie 5L
ey LS A (55, (e 50 (St 4 bleie 0,5 sloged 5
w5 (N17.h3 5d19) iwagin cpl ,o axllas o )50 sloarlaw

5ol s 4 azgi b as cul o151 (S o(F Jgoz) T 51 Jol>

ad> e 0 Vb glos ;00,55 yo b aidlaw Coy @y azgr L asdl
O=ed olacly S Ylaisl ey OluS 5 emmlannsST g 4520
a5 wly oo Oyl S50 Fed Slie) e QLB Sy S
PO I s 08T S5 955 5,8 gzmen Gl 5 4 9 03,5
Padoyyan bl ad v ol Ky uarg bas oo S has
il o i dz gyl ol dalllas 5 g0 Jlaw Slakad i
2Eolel gla s aioils bl enl yo oabad S bl aiz 2
ol (6 i
30 0o, YY-YA o o 5 YL ao 0 0925 500 (Sgu
UL ol sloanil gl b cuy 0 0590 sladiges (5 ol
e acdibaie gladS gloardli 5l Sy B ola) S s
e ST e STl 5l 4802800 hgiie ladS sla Jlaw
9 Sl 009y perie do 3 YY UV o S5 Gl 4y (0 09290
Sy ame (Mol S5 0] g Vb w3 0929 Ve
Slpdasged ;0 Aoy 4 A 4Y (Sl Jlail g digy ;0 Mas
FB 255 @ 5 Gl ablaie jladeiSe hgiie (gladlS Jlaw
oslawl Sy90 u;m‘ g_,\..S).a &9 o_x,,.i'u: aQ )i"o S 9w )| Gl oamliio
S o I Slegs b andlin &5 ool o IS Ol 4 s
pspUdjdmlel}lﬁgwﬁbﬁwsﬂjl
Slored (rogh cpl ;o aslllas o)50 sladigas ol Ty b
2 Jlaw g55 opl 5l odal sy wlakad S5 Ol oS 5 50T ol
peiel] 5l (S8 oy I 5l s 5l eslinal 5l glSo 5 b
Sladiges 10 pudS 0nST g uinegll (5o a5 Sglis ol b e lo

Shgiie SN sloaidlin (155 e s, LT s F Jguer
Table 4: The results of analysis of the paints of the decorative motifs of the Slip-painted pottery.

Sample

no

paint

BD-17-

ni7 378

Ciont £ 104 065 617 1413 043 013
brown

BD-17-h3  47.4 176

brown t4 206 132 692 10 o043 019
BD-17-

d19

drk 499 080 104 665 32 041 o0m
brown

BD-17-h3  48.9 181

reen 39 245 137 748 W1 068 om

0.24

0.32

0.40

0.69

192 143 0 008 103 0 0 3492
308 541 0 048 459 026 105 876
168 219 0 0 161 0 o 8
320 469 042 0 268 0 051 817
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Table 5: The results of the body analysis of the Slip-painted pottery samples by XRD method.

Mineralogical composition and identified phases Pottery No

SiO, Quartz

NaAlSi;Og Albite, ordered

SiO, Quartz

NaAlSi;Og Albite, ordered

KAISi3Og Microcline, ordered

Ca(Mg, AL)(Si, Al), Os Diopside

Fe;05 Hematite, syn

SiO, Quartz, syn

Ca(Mg, AL)(Si, Al), Os Diopside
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Figure 6: The spectrum of X-ray diffractometry of the bodies of the studied Slip-painted pottery from Sistan.
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