
     

  

  

  8   1  1398  

73  

  

          – 

    - 

 
1

   
1*

   
2

  

1           
2             

* mkhajeh@yazd.ac.ir 

 :    :  

 :9  1397    

: 18  1398    

    

 :    

            

      

  

  

                                  

                    .       

                       

     .           .    

     ) L*a*b* CIE (             .

             X         

      .                   

   ISO 10545-13     .  b*          

           .           

   )   ( .  

  

1-   

               

              

  .              

    .           

              

                

 ]12[ .            

                 

               

          ]34[ .

         

               ]5[ .

             

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


          –   ...  

 

74    8     1    1398  

 

          

]6[ .             .

 -      
1
        

         ]789[ .

   
2
      

               

 .       H2SO498  NaOH 35   

 1      .        

  3Al2O3 2SiO2   -Al2O3  

     ]10[ .
3
    

            

    10 30 50 70  90       

  50  90       110    

         silica  high-

alumina   ]11[ .  
4
  

                 

             

               .  

   TiO2  2 ± 158     

     UV    6       

             ]12[. 

  
5
          UV   

          

 TiO2              .  

  
1 Wet chemical method 
2 Krasnyi 
3 James 
4 Zhanga 
5 Mataa 

            

    .  UV 352 nm 15W    

                 

   TiO2     .   

                

                

        ]13[ . 

          TiPt     

  Ti    TiO2           

          

     .  SEM   

 50-100           

  .       03/0   

        4    

UV              

            

   ]14[.         

Co2TiO4     -        

      46  77    

      6/18L*=  

50/0- a*= 22/0- b*=         

  ]15[.  

               

        

       

  . 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


     

 

  8     1    1398  75  

 

2-     

2-1 -   

       6  ) CoCl2 (   

       ) TEOS (  

99 %        ) TiPt (

  98 %           .  

)C2H5OH (  96 %    

) HCl (          

    .  

2-2-    

                

 .           1     .

    TiPt      A 

B C D  E     .          

        TEOS   

           .   

   Tipt          

                

      .        

72     30         

      .          

            90    1100 

     .        

             

            50    

 1080      .   

                 

  X          

       .      

                

 CIE L*a*b*  .  

 1-        

   A  ) 0(%B) 20(%C) 40(%D) 60(%E) 80(%

  6  CoCl2 713/0 713/0 713/0 713/0 713/0 

  HCl 485/0 485/0 485/0 485/0 485/0 

 C2H5OH 5 5 5 5 5 

    TEOS 312/0 249/0 186/0 124/0 61/0 

   TiPt 0 084/0 170/0 255/0 340/0 

  H2O 25/0 25/0 25/0 25/0 25/0 

  

2-2-1-      

      Xpertpro(40 kV, 

30 mA)    CuK  ( = 1.5406A)     .

        TVEGA3 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


          –   ...  

 

76    8     1    1398  

 

TESCAN              

) X-rite SP 62(  .  

3-     

3-1-        

             

   XRD       1)  (

    .         

                  

              

             

       .      

         

            .   

        .      

                

    .  

    60 %         

              

 XRD        1  )  (

       .          

             

    .       

              

XRD           

     .     

    XRD Rhombohe  .     

  1100         

  TiO2  27           

   .  

  

 1-  XRD)  (  )  (     60  . %  

 2   SEM     5   

10          

   1100        . 

          

         100       

    60 -1000    

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


     

 

  8     1    1398  77  

 

           96/300   

 .             

 090/0           

      05/0       

  .            

 3  .  

  

 2-  SEM     60 %   1100     

  
 3-        60%  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


          –   ...  

 

78    8     1    1398  

 

 SEM        4    

 .)  (  SEM        

         . )  (

 SEM           

  60 %    .       

           

               

           .   

             

            

 .  

          70       

            73/20    

        88/362       . 

   56/90           

              

       .  

        5          

          2      .

           b*   

              

   .  

  
 4-       1100   )  (  )  (    

  60%  

  
 5-           

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


     

 

  8     1    1398  79  

 

 2-          

 L* a* b* 

 41/90 48/0- 09/4+ 

A) 0(% 90/54 34/3+ 70/25 - 

B) 20(% 11/56 67/3+ 06/25 - 

C) 40(% 34/56 93/2+ 86/24 - 

D) 60(% 30/57 52/3+ 78/24 - 

E) 80(% 73/59 82/2+ 45/23 - 

  

 6            

      .         

    600-700           

        400-500   

                   

 500-650              

  .           

                  .

     4     2   

                   

          .Co2SiO4  

            

   .          

               

     Co 8/1     Si 

   .           

       .        

              

  .            

)            (   

)       (    )   

 (         

     . 

             

    UV      .     

     03/0        

            .   

                   

   ) .   (      

     72           

.  

         UV       

           

                  

       .        

             

    . 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


          –   ...  

 

80    8     1    1398  

 

  
 6-        

 7                

       .         

            

              

             .     

           

            

         

     .       ) R (

     3   .  

R(%)=(C0-C)/C0×100 

  
 7-           

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


     

 

  8     1    1398  81  

 

 3-      

  A) 0(% B) 20(% C) 40(% D) 60(% E) 80(% 

R% 7%  6%  29%  33%  46%  47%  

  

       ISO 10545-13 

           

                

   .              

          3 %      

30          .   

      HB        

               

 )      (    B      

               

      60 %    A 

     HB       

       .  

4-    

 b*                

  78/24-         

       .       

              

 . XRD        

                

       CoTiO3  Co2SiO4 

              

           .

           

   90     .        

       50    

             

            . 

        A)  

  (       . 

    

           

              

    .  

 

[1] S. Farrokhpay, "A review of polymeric 

dispersant stabilisation of titania 

pigment", Advances in Colloid and 

Interface Science, Vol. 151,pp. 24-32 , 

2009. 
[2] H. Juergen, A. Braun, R. Baidins, E. 

Marganski , "TiO2 pigment technology: a 

review" , Progress in Organic Coatings, 

Vol. 20, pp.105-138 , 1992. 

[3] K. Y. King, C. K. Ling, H. Liu, Patent 

No. US 8,710, 118 B2. United States 

Patent, 2014. 
[4] Z. Chen, E. Shu, W. Li, Y. Zhong, 

"Particle size comparison of CoAl2O4 

pigment", materials letters , The Journal 

of Organic Chemistry, Vol.55 , pp.281-

284 , 2002. 
[5] M. Jyrki, M. Aromaa, "FUNCOAT - 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html


          –   ...  

 

82    8     1    1398  

 

Enhanced functionality of self-cleaning 

and antibacterial surface coatings", 

Tampere University of Technology, 

2009. 

[6] L. Hupa, R. Bergman, L. Fro berg, 

"Chemical resistance and cleanability of 

glazed surfaces", Surface Science , 

Vol.584, pp.113–118, 2005. 

[7] Y. Dimitriev, Y. Ivanova, R. Iordanova, 

"History of sol-gel Science and 

Technology (review)", Journal of the 

University of Chemical Technology and 

Metallurgy, Vol.43, No.2, pp.181-192 , 

2008. 

[8] M. Niederberger, N. Pinna, "Metal Oxide 

Nanoparticles in Organic Solvents: 

Synthesis, Formation", Assembly and 

Application, Engineering Materials and 

Processes, pp.205-209, 2009. 

[9] J. Livage, M. Henry, C. Sanchez, "Sol-

gel Chemistry of Transition Metal 

Oxides", Laboratoire de Chimie de la 

Mati6re Condensde, CNRS (UA 302), 

Vol.18, pp.259-341, 1988. 
[10] B. L. Krasnyi, V. P. Tarasovskii, E. V. 

Rakhmanova, V. V. Bondar, "Chemical 

Resistance of Ceramic Materials in Acids 

and Alkalis", Translated from Steklo i 

Keramika, Vol.10, pp.22-24, 2004. 
[11] J. P. Bennett, "Corrosion Resistance of 

Selected Ceramic Materials to Sulfuric 

Acid", Bureau of Mines Report of 

Investigations, pp.23-28, 1986. 
[12] X. Zhanga, Y.Guoc, Zh. Zhanga, P. 

Zhanga, "Self-cleaning superhydrophobic 

surface based on titanium dioxide 

nanowires combined with 

polydimethylsiloxane", Applied Surface 

Science, Vol.284, pp.319–323, 2013. 
[13] J. Maatta, M. Piispanen, H. -R. 

Kymalainen, A. Uusi-Rauva, "Effects of 

UV-radiation on the cleanability of 

titanium dioxide-coated glazed ceramic 

tiles", Journal of the European Ceramic 

Society, Vol.27, pp.4569–4574, 2007. 

[14] F. Sajadi and M. Khajeh Aminian, "Study 

the Photocatalytic Degradation of Oleic 

acid on TiO2 Thin Film", Iranian Ceramic 

Society, pp.617-623, 2015. 
[15] M. Enhessari and Z. Solati and A. 

Mohebalizadeh and A. Alipouramjad, 

"Synthesis, characterization and optical 

band gap of the Co2TiO4 nanoparticles", 

Materials Science in Semiconductor 

Processing, Vol.31, pp.599–603, 2015. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.6
.7

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

8-
02

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.6.7
http://ijcse.ir/article-1-674-fa.html
http://www.tcpdf.org

