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Ret.Code Compound Name  hemiel Dipuccentin Y1 biucmens bl
01-082-1235 Cristobalite Si0, -0.163 -0.163 -0.084
00-013-0307 Zirconia 710, 0.113 0.158 0.125
00-021-1486 Zinc Oxide Zn0O 0.369 0.301 0.173
01-073-1735  Antimony Oxide Sb,04 0.076 0.088 0.077
01-071-1667 Fayalite Fe,Si0O,4 -0.078 -0.09 -0.032
00-022-1012 Franklinite ZnFe,0y4 0.066 0.147 0.138

AL 149 Gl ¥ oo 1 52,9

[ DOR::20.1001.1.23222352.1399.9.2.6.6 ]


https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html

[ Downloaded from ijcse.ir on 2025-08-29 ]

[ DOR: 20.1001.1.23222352.1399.9.2.6.6 ]

e o995 125 M T Al 39 3,5 (Sl g Ai10SS 95U A Lw

Peak List

01-082-1235

L B B0 0 e T 1 R o 0 i AR AL L T B R B
20 0 40 50 60 70

Position [2Theta]

Peak Lisl

01-082-123%

Pasition ['2Theta]

Peak List

01-082-1235

| T ) T T T
20 30 40 50 60 T0 0

Pasition [ 2Thets]

Y3 (z Y2 (0 Y1 (<l x-pert 1 38lp 5 b XRD cigh 43 bige 02b aseie sbadld 9 jlislo -V JSb

EY e =0As 4l Y3 diges g .Cunl 30,8 5y 51 Sl Ly Ol dw o paw jl (63985 OB3L ol ¥ JSs
90,5 Sy sxd lis aS o)l |y QUL o iy yegil a4l ) YT Gges o 51 OU3L oy s amd o LS
Sl G 55 il gl il e 5o, 4 slaze 355 S0y Sl &y bayye a5 il o yiegil OA-—0O-
aib o Lol olidgy o990 cglite p > adiges b 1) b i Y2 abses ol dsges

YY) s 90,5 Koy an bayye aS o)l gogl Fee -

129 plawl ¥ oyl A (52,9 Ao



https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html

[ Downloaded from ijcse.ir on 2025-08-29 ]

Sl p (oo digen 9 pole

80

70

60 -

50 -

40 -

Reflection %

30

20 -

10

I ‘ | » I
400 450 500

1
550

1 & I k I
600 650 700

Wavelenght(nm)
Fe,03 4395 ciliseo 305 b ool jitiaw LGS, OUjL cab -F JSi

Y3 )V50 +/10 () 9 Y2 V80 +/1 + () Y1 V50 + /¥ (i)

sl (glp oS Jb jd sl Hlade py WS YT g0l

ool 4Bl 158 Y3 5 Y2

i S5y 0901 b el )y pslie gl —F Jgax

2o it SIS

Ages L* ¥ b*

Y1 YYIYY VIV YY/IVY
Y2 Y. /5Y YN¥ FANY
Y3 I47AN ZIVY Yoy

Y1 ladlass,) b odyes S5y sla b8 poai 0SS0
3Sdes gy 2ol lym wmd o LS 1, Y3 5 Y2
g 03,55 iy LS s 3l oad 1 (slaala,
ad SEM pslas jl oslaiwl b saore .0 48,5 SEM
syl e alyd ojll Sl dmagl 158l e 5 g 0

&l odal Ciwd Ay polie b 0 pmesd lS (59,

M 149 Gl ¥ oo 1 52,9

[ DOR::20.1001.1.23222352.1399.9.2.6.6 ]

s S5 )l 3l Ladiges ) (o oy 8l
L* golyb g0l opl 53 wcowl o osliel CIEL*a*b*
Obis |y (aldgy olzee 9 Adlie Voo U e g g lde
9 5crd) Wged 2l S35 Ve L 4> paamd e
Orored Sl oy diged Al 5005 jho 4 42
ol ke 99,5 Sy eaimyglis e b* el
5 308 S5y Cuto @ ol bl o S onim i
o dag LVO ¥ um e (LS |y S S ] ke
L* jlade cpyiiin 90 b Lo 4 YT 6o ¥ g
238l s 1y sy (2ludg) 505 diged 93 4 Cund
a* o)1y 50 slidg) Hlade Y3 dises &5 Jbs
Sy 299 5l (lis g Cuwl Cuo digad dw yb 4y bgyye
A05 90 Ay Comus Y3 diged (yo ol )0 oS Cunl o)
dged dow yb & bgnpo b¥ )b I (gt (5508 550

le)—f )Lel)l.& O".-‘ ! Laadd].\ii) OO 2y) )‘| ul.u.\.’ 9 Cudo


https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html

[ Downloaded from ijcse.ir on 2025-08-29 ]

[ DOR: 20.1001.1.23222352.1399.9.2.6.6 ]

v 039S 32 eS| Al 13,55 (Kool g AT 53U CA L

48 dgdie paede ¥ Jodo a2l b Ly e ol
L)l 4yl (sLaalasy & o A5ge5 au (6l L
Y3 5 Y2 Y1 (seiigeb dow pi sl sl ity ]33
ol sl il JalS b e s Lialidl @ e
9 9550 ol ppgr Clu plSin o (gl w3

5 o8 3 Jldle puis el Qb I e c8g anl)d i

A2 o i |y () olbdasuie o

VeV g VWY Y iy 4 Y3 5 Y2 Y1 claailass,
13 olas] pSlee palie duclie el Gy yiogil
ol ojlsl ials 5l Sls Ol 5l an 9 adol allsSS,
ad>yo s 4 Wlgice ol o5 Wil oo (B v s
01 plosl yag > Colo plSin & ()18 Ol lilos

Al cl

Lol yo o (g9) (2o S5y sbaasio 0 Joi>

Fe)05 495 Calises 3005 b a2 03l 4l SIS ) b oad Ol Shol o guas -0 S
Y3 (g) 9 Y2 (o) Y1 ()

Y3 5Y2 Y1 4385, dw b o3 0l (sl Saol paw (gminw S5 09051 -0 J9a=

g0l L* a* b*
Y1 A+l AR TYVA
Y2 YY/¥Y BIVY Fa/Y
Y3 Z2AR an £Y/0 -

129 plawl ¥ oyl A (52,9 AY



https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html

[ Downloaded from ijcse.ir on 2025-08-29 ]

Sl p (oo digen 9 pole

&1 yo

[1] V.S. Vishnu, G. George, V. Divya, M. L.
P. Reddy, "Synthesis and characterization
of new environmentally benign tantalum-
doped Ce0.8Zr0.202 yellow pigments:
Applications in coloring of plastics",
Dyes and Pigments, vol. 82, pp. 53-57,
2009

[2] J.A. Badenes, M. A. Llusar, M.A Tena,
J. Calbo, G. Monrés," Praseodymium-
doped cubic Ca—ZrO2 ceramic stain" ,
Journal of the European Ceramic Society,
vol. 22, pp. 1981-1990, 2002

[3] C. Piconi, G. Maccauro, "Zirconia as a
ceramic biomaterial" Biomaterials, vol.
20(1) pp. 1-25,1999

[4] R.J. Zasoski S. E. Fendorf, "Chromium
(IIT) oxidation by delta-manganese oxide
(MnQO2) Characterization", Environmen-
tal Science & Technology, vol. 26, pp.
79-85, 1992

Jesylgmpis (B ey lsel dslgs o Sgley 2 [0)]

935 9 Olmestl dngd 39581 11" (Y5

ol 8" o Sooly o 43155, 51U (o3 ol

0093 «Sel s (ot g ol (ABgR (ele

.Y\C_\Y’ ‘\c D)l.o.w ‘(\YJR;);

[6] A. E. Lavat, G. X. Gayo, "New

AY 1749 glawsll P o leis 1 (52,9

[ DOR::20.1001.1.23222352.1399.9.2.6.6 ]

S oS azxas ¥

25 b 905 b g (Swelyw (A, Jiagd opl )

w0 b Mg dels clls hgy 4 FerO3 490 jlade

0dd Ola diged &S C8L) (lF (o0 S 4 A2 b S

o3l g Jlinlw ;1 Las 51Y3 5 Y1 diged 93 4y Cowd Y2

o=l 4l ple g s (B v 9y Sl g )

bl go iy

i3l Ly 48 1 oo SEM 38 4y d25 L -
A0 g Gl 4Bl il @l 6jlul Fe,Os Hlads
Dy gy ol b Y2 9 YT & cuns Y2

g 59, gl (8,5 )8 5l am Qi) )3 ojll -
28l nlS adg) A1) & s Kool

Z1Si04) 36,k bages dod X axil ily ol -
oil38l &S 5gs i Sy (SI0, ZrO, ZnFe;0y4
L8 g Lials el Ladasged )0 FeyO3 a0 jlaie
ZrSi04 ¢ ZnFe 04 3L 95 yisli8l 4 ZrO; 4 Si0,
b slas

gl 5 A0S Sl oad 4B S (xias ) el w2l -
Lol olidg) oAb asude 03)85 5y Syslp
b 5 (cs30,8) 0% s el sl o s ol J 3

ol il Gl g Gl i 4 ol ()

GSJ‘Q)AE 9 ,S.md 5 -0
8 S 5y ags 0508 il e dllis cpl B in g

SoS Cp D3 (69l g (g3 ¢ ole g g dgrume

WLy e pMel 55


https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html

[ Downloaded from ijcse.ir on 2025-08-29 ]

[ DOR: 20.1001.1.23222352.1399.9.2.6.6 ]

e o995 125 M T Al 39 3,5 (Sl g Ai10SS 95U A Lw

[12]

[13]

[14]

[15]

vol. 81, pp. 187-192,2009

A. Fernandez-Osorio, C.E. Rivera, A.
Vazquez-Olmos, J. Chaveza,
"Luminescent ceramic nano-pigments
based on terbium-doped zinc aluminate:
Synthesis, properties and performance",
Dyes and Pigments, vol. 119, pp. 22-
29,2015

M. Shirpour, M.A. Faghihi Sani, A.
Mirhabibi, "Synthesis and study of a new
class of red pigments based on perovskite
YAIO3 structure",. Ceramics Inter-
national, vol. 33, pp. 1427-1433,2007

S. F. Santos, M. C. de Andrade, J. A.
Sampaio, A. B. da Luz, T. Ogasawara,
"Thermal study of TiO2—CeO2 yellow
ceramic pigment obtained by the Pechini
method, " Journal of Thermal Analysis
and Calorimetry, vol. 87, pp.743-746,
2007

V. D. 1. Luz, M. Prades, H. Beltran, E.
Cordoncillo," Environmental-friendly
yellow pigment based on Tb and M (M =
Ca or Ba) co-doped Y203", Journal of
the European Ceramic Society,vol. 33,

pp. 3359-3368,2013

C. Suryanarayana, "Mechanical alloying

[7]

[8]

[9]

[10]

Environmental Friendly Yellow Ceramic
Pigments of the Type (FellIMV)-TiO2",
Journal of Chemistry and Chemical
Engineering,vol. 8,pp.1026-1035,2014

7. Mesikova, P. Sulcova, M. Trojan,
"Yellow pigments based on Fe2TiO5 and
TiO2", Journal of Thermal Analysis and
Calorimetry, vol. 83, pp.561-563,2006

R. M. da Silva, E. T. Kubaski, S. Cava,
M. L. Moreira, Th. Sequinel, S. M.
Tebcherani," Development of a Yellow
Pigment Based on Bismuth and
Molybdenum-Doped TiO2 for Coloring
Polymers applied", International Journal
of Applied Ceramic Technology, vol.
12(2014).pp.112-119,2014

A. Atkinson, J. Doorbar, D.L. Segal, P.J.
White, "Sol-Gel Ceramic Pigments.",
Key Engineering Materials, vol. 150,
pp.15-20,1998

L. K. C. de Souza, J. R. Zamian, G. N. da
Rocha Filho, L. E. B. Soledade, 1. M. G.
dos Santos, A. G. Souza, Th. Scheller, R.
S. Angélica, C. E. F. da Costa," Blue
pigments based on CoxZnl—-xAl204

spinels synthesized by the polymeric

precursor method", Dyes and Pigments,

1729 Qlawl ¥ o lais 1 (50,9 A¥



https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html

[ Downloaded from ijcse.ir on 2025-08-29 ]

Sl p (oo digen 9 pole

vol. 51, pp. 2371-2381, 2003

Y. Z. Halefoglu and E. Kusvuran,
"Preparation of ceramic pigments by sol-
gel and combustion methods", Journal of
Ceramic Processing,vol. 11, pp.92-95,
2010

S 3y gy bl dnlgdp (lima Ly [VY]

wadBl L eVl 50,8 aliSS)5b @l ojluil

WSSy g g pole s " alBL (e i b p S

[24]

FYY-YAD, (VWS

A. Babaei Darani, M. Khajeh Aminian,
H. Zare, "Synthesis and Characterization
of Two Green Nano pigments Based on
Chromium Oxide", Progress in Color,
Colorants and Coatings, vol. 10, pp.141-
148,2017

sl sl azlg oy (b Ll Vo]

L;Ltad\_ﬂ.\ij) 9;[_: d)k;é-l_w Slasién Py

LY A1203-2CI'2059 COCI'204 cCI'203 u_im]).w

Sy ysld g pede b b,

IVA-YA- (\YRY)Y

AD

149 el ¥ olai A (52,9

[ DOR::20.1001.1.23222352.1399.9.2.6.6 ]

[16]

[17]

[18]

[20]

[21]

and milling", Progress in Materials
Science, vol. 46,pp.1-184, 2001

G. H. Mhlongo, “Pd2+ doped ZnO nano-
structures: Structural, luminescence and
gas sensing properties” Materials Letters,
vol. 160, pp. 200-205, 2015

M. Dondi, M. Blosi, D. Gardini, C.
Zanelli, "Ceramic pigments for digital
decoration inks: an overview", Ceramic
Forum International, vol. 89, pp.59-64,
2012

G. Buxbaum and G. Pfaff," Industrial
Inorganic Pigment "Wiley-VCH, pp.98-
120, 2008

H. G. Volz and F. T. Simon," Industrial
color testing", WILEY-VCH,pp. 121-
130, 2001

J. Merikhi, H. O. Jungk, C. Feldmann,
"Sub-micrometer CoAl204  pigment
particles—synthesis and preparation of
coatings",  Journal = of  Materials
Chemistry, vol. 10, pp.311-131, 2000

E. Lopez-Navarrete, A. Caballero, V. M.
Orera, F. J. Lazaro, M. Ocaia,
"Oxidation state and localization of

chromium ions in Cr-doped cassiterite

and Cr-doped malayaite" Acta Materialia,


https://dor.isc.ac/dor/20.1001.1.23222352.1399.9.2.6.6
http://ijcse.ir/article-1-782-fa.html
http://www.tcpdf.org

