
     

  

  

  8   4  1398  

81  

  

       -     

      

  :  

 
*

        

           

* najafi@iau-saveh.ac.ir 

 :    :  

 :9  1398    

 :23  1398    

    

 :    

        - 

     

  

                    -             .       

        -  -                    -                

5=pH     .                         

 .                                  

ZrC     .    pH                           .  

     DLS SEM ,DTA/TG - XRD- FTIR    .   

              pH      5          Zr              10 

        .      FTIR     Zr-O    Zr-C             560   

cm
-1505     .  DTA/TG              ZrC      

C°1320                            .   

SEM                 100             

        .  

  

1-   

                     

                   

       

 ]1[                                                         .                  

                        

  .                 

   .            

                         

                    

                      

      ]2[                                                         . 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


       -         

 

82    8     4    1398  

 

                    

                  

               .     

                         

                        

  ]3[                                                         .        

                     

    ]5  4[                                                         .      

             

    .           

             . 

              

             

    ]6-8[                                                         .    

  -                  

         

              ]9-10[                                                         . 

        -          

         

            ]11-13[                                                         .

                     

-                   

    pH     .               

  SiC  B4C         

  pH   ]1514.[  

                     

ZrC         -                   

                   

    ]16 .[             

   /                     

        TEOS      1500    

        ]17.[ 

        ZrC/C        - 

     .                 

ZrO2       ]18 .[  

    ZrC-SiC          -

     .                

    zirconium oxychloride  

tetraethoxysilane   .      

                 .     

1500       1        .

   180    ]19.[  

                     

      -              pH   

                    

                           

  -               

 .                      

     pH  .  

2-     

2-1 -   

                 

)Sigma-Aldrich Ag Germany (     

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


     

 

  8     4    1398  83  

 

      )Merck Ag Germany(   

        )Merck Ag 

Germany(                   

      .  

 1       .  

  

 1-      

      ml60  

       ml60         ml 30    

   .             1     1    

       .      
1
 

                   

 .      pH              

                    .

            )°C 60 (            

          )=Zr-O-Zr= (   .    

  
1 reflux 

            24          °C110 

                       

    100                      

   1200 1320  °C1380   

 1   .  

2-2-       

            

     XRD   PHILIPS 

  PW1800     .         

          

WEGA/TESCAN    XMU     .

                   

                      )FTIR (

  VECTOR 33    .    

                      

     )STA(  409 

PCSTA       NETSCH          

 .              /min° 10 

 .                   

          )DLS (     .  

                     

     .            

)Malvern DTS, ver4.20 (    .    

            

                    

      )   (     .  

   )Malvern DTS ( .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


       -         

 

84    8     4    1398  

 

3-     

3 -1-    

  2      pH               

   .  

  

  

  

 2-   pH         

                  pH    

               pH       

           pH          5      

                          

         .            

    OH¯          pH          

                    10    

 .    pH              

   pH     OH¯  

                 )1 (  

      Zr(OH)2  

 .  

1(  Zr(OR)4+4H2O  Zr(OH)4+4ROH 

         3               

                        

                      

              10         .  

                     

             .  )4 ( 

pH         .  

                   pH 

                          

 pH                  

          )          

              ( 

                       

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


     

 

  8     4    1398  85  

 

                    

]20[                     

                      

        2         

            ZrC         

     pH    .  

3 -2 -    

                    

        FTIR       . 5    

FTIR        5=pH   

C°700                     

    505  cm-1560   

                         

                      

 cm-1600             

       ] 21[.  

6             )A (    

  )B (                  

 .               

°C100                  

)A (   .                   

         .  

  

 3-           5=pH  

  

 4-  pH       

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


       -         

 

86    8     4    1398  

 

  
 5-  FTIR           C° 700  5=pH  

  
 6-                  5=pH  

        C1100              

                      

  .   C1131   

        

                    

                 ]22[ 

) 2 .(  

2(   ZrO2(s) + 3C  ZrC(s) + 2CO (g)  

          )B (     

                    C1400 

      .  

7  XRD       

1200  1320    °C1380        1   

 .  7) (           

1200               

                  

   .          °C1320      7) (

                 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


     

 

  8     4    1398  87  

 

                        

            °C1380            

                   

                 XRD)    7) ((

  )   :JCPDS-27-0997.(  

  

 7-  XRD       

 ) (1200 )(1320 )(C 1380  

  

  

  

           )Scherer (        

)Expert(                . 

                

) )3((  

3(        t=0.9 /Bcos B 

  t     B               

           X             

54/1   )Å(   B              

       .         °C1320 

                     nm 12 

  . 

                    

)DLS (    )8(.         

          nm 50         

      . 

    )9 (               

               °C1380     

   1         .        

                    

                  

       50  

 .  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


       -         

 

88    8     4    1398  

 

  
 8-                C° 1380  

     

 9- )   (-             

 °C 1380     1 

4-   

-  pH        

Zr(OH)4          

  pH        5            

                           

              pH          5 

                 

       .  pH    5       

       .  

-                   

                      

FTIR           Zr-C    Zr-O    

    505  cm-1560  

 . 

-   XRD              ZrC   

  C°1320     

C°1380    . 

-   X        

  C°1380        1        

      nm 12  . 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


     

 

  8     4    1398  89  

 

-                      

              

C°1380                    

                

) 50  ( .  

  

[1] A. W. Weimer, “Carbide, Nitride and 
Boride Materials Synthesis and 
Processing”, Chapman & Hall, 1997. 

[2] R. Freer, “The Physics and Chemistry of 
Carbides, Nitrides and Borides”, Kluwer 
Academic Publisher, 1990. 

[3] R. Taylor, S. Coulombe, T. Otanicar, P. 
Phelan, A. Gunawan, W. Lv, G. 
Rosengarten, R. Prasher, and H. Tyagi , 
“Small particles, big impacts: A review 
of the diverse applications of 
nanofluids”, Journal of Applied Physics 
Vol. 113, pp. 011301, 2013.  

[4] H. Cui, Y. Feng, W. Ren, T. Zeng, H. Lv, 
Y. Pan,“Strategies of Large Scale 
Synthesis of Monodisperse 
Nanoparticles”, Recent Patents on 
Nanotechnology, Vol. 3, pp. 32-41, 2009. 

[5] B.L. Cushing, V.L. Kolesnichenko, C.J. 
O'Connor, “Recent Advances in the 
Liquid-Phase Syntheses of Inorganic 
Nanoparticles”, Chemical Reviews, Vol. 
104, pp. 3893-3946, 2004. 

[6] L. Qi, “Synthesis of Inorganic 
Nanostructures in Reverse Micelles”, 
Encyclopedia of Surface and Colloid 
Science, Taylor & Francis, pp. 6183-
6207, 2006. 

[7] J.H. Bang, K.S. Suslick, “Applications of 
Ultrasound to the Synthesis of 
Nanostructured Materials”, Advanced 
Materials, Vol. 22, pp. 1039-1059, 2010. 

[8] K. E. Drexler, “Engines of Creation: The 
Coming era of Nanotechnology”, 
Doubleday/Anchor Press, New York, 
NY, USA, 1986. 

[9] K. J. Klabunde, “Nanoscale Materials in 
Chemistry”,Wiley-Interscience, New 
York, NY, USA, 2001. 

[10] K. D. Kim, T. J. Lee, H. T. Kim, 
“Optimal Conditions For Synthesis of 
TiO2 Nanoparticles in Semi-batch 
Reactor”, Colloids and Surfaces 
A:Physicochem. Eng. Aspects Vol. 224, 
pp 1-9, 2003. 

[11] C. Brinker, G. Scherer, “Sol-gel Science: 
the physics and chemistry of sol-gel 
processing”, Academic press, ISBN 
0121349705, 1990. 

[12] J. D. Wright,  N.A.J.M. Sommerdijk, 

“Sol-Gel Materials: Chemistry and 
Applications”, CRC press, 2000. 

[13] Najafi, F. Golestani-Fard, H. R. Rezaie, 
“Sol-gel synthesis and characterization of 
B4C nanopowder”, Ceramics International, 
Vol. 44, pp.21386- 21394, 2018. 

[14] A. Najafi, F. Golestani-Fard, H. R. 
Rezaie, N. Ehsani, “Effect of APC 
addition on stability of nanosize 
precursors in sol-gel processing of SiC 
nanopowder”, Journal of Alloys and 
Compounds, Vol. 505, pp. 692- 697, 
2010. 

[15] Najafi, F. Golestani-Fard, H. R. Rezaie, 
N. Ehsani., “Effect of APC addition on 
precursors properties during synthesis of 
B4C nano powder by a sol-gel process”, 
Journal of Alloys and Compounds, Vol. 
509, pp. 9164- 9170, 2011,. 

[16] M. Doll´e, D. Gosset, “Synthesis of 
nanosized zirconium carbide by a sol–gel 
route”, Journal of the European Ceramic 
Society, Vol. 27, pp. 2061–2067, 2007. 

[17] S. M. El-Sheikh, Z. I. Zaki, Y. M. Z. 
Ahmed, “In situ synthesis of ZrC/SiC 
nanocomposite via carbothermic 
reduction of binary xerogel”, Journal of 
Alloys and Compounds, Vol. 613, pp. 
379-386, 2014. 

[18] H. Wu, T. Zhang, Y. Li,” Fabrication of 
biomorphic ZrC/C ceramics by sol–gel 
and carbothermal reduction processing”, 
Journal of Ceramics International, Vol. 
41, pp.13034–13041, 2015. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html


       -         

 

90    8     4    1398  

 

[19] M. Liang, F. Li, X. Ma, “Syntheses of 
ZrC–SiC nanopowder via sol–gel 

method”, Ceramics International, Vol. 

42, pp 1345–1351, 2016. 

[20] S. Seog, C. H. Kim, “Preparation of 

monodispersed spherical silicon carbide 

by the sol-gel method”, Journal of 

Materials Science, 28, pp 3277–3282, 

1993. 
[21] J-X Wang, D-W Ni, S-M Dong, G 

Yang,Y-F Gao, Y-M Kan, X-W Chen, 

Yan-Peng Cao and X-Y Zhang, 

“Synthesis of nanocrystallized zirconium 

carbide based on an aqueous solution-

derived precursor”, Royal Society of 

Chemistry, Vol. 7, pp 22722-22727, 

2017. 

[22] Da, F. Long, J. Wang, W Xing, Y Wang, 

F. Zhang, W. Wang, Z. Fu, “Preparation 

of nano-sized zirconium carbide powders 

through a novel active dilution self-

propagating high temperature synthesis 

method”, Journal of Wuhan University of 

Technology-Mater. Sci. Ed., Vol. 30, pp 

729–734, 2015. 

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.4

.7
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

2-
22

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.4.7.4
http://ijcse.ir/article-1-741-fa.html
http://www.tcpdf.org

