
     

  

  

  7   2  1397  

55  

  

       CoFe2O4/CNT 

     -      

 
1

   
2

   
3

  

1               
2             
3             

* mirkazemi@iust.ac.ir 

 :    :  

 :4  1397    

 :18  1397    

    

 :    

-       

   

  

  

             /    )  10 %       (    

      -                              1 

         .                    

                          )XRD(       

      )FESEM (        )VSM (             .

  XRD                       .        

                          .        

  VSM                         -       

      39       .  

  

1-   

                     

                        

  .      

                      

      

                   

        

 [1]–[5].   

                     

             .     

                   

CoFe2O4  .                  

                    

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


       ...   

 

56    7     2    1397  

 

       .            

               Oe 5400    

     emu/g 90 [6]–[9]. 

                    

                     

                .    

                   

                       

                     

                  

                     

 [1], [10].   

                      

                    

                          

        .             

                   

                  .

                     

                        

    .                     

         

              .     

           

          

                      . 

                     

                   

   [11]–[16].  

       [17]       

    /    )   8 %  

  (                 

 .                        

           

              DEA 

    .               

       .            10 

    180 200 220 240  260  

      .     

            180      

emu/g 10          260  

 emu/g 72 .  

           /     

  10 %                 

      -       .   

                   

      -         

         .  

2-     

2-1 -     

                  6   

)Co(NO3)2.9H2O(   9  

)Fe(NO3)3.9H2O(    )NaOH( 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


     

 

  7    2    1397  57  

 

    1    )C6H8O7.H2O (      

                 NanoCyl 

         .    1        

        .  

 1-     

               

  9    Fe(NO3)3.9H2O Merck  95/403  < 0/99  103883 

  6    Co(NO3)2.9H2O  Merck 04/291  < 0/99   102536  

  1    C6H8O7.H2O Merck 14/210  < 5/99 100242  

    NaOH  Merck 40  < 98  106482  

     -  NanoCyl 12 -  NC700  

       H2O -  18  -  -  

  

2-2-      

          873/0           6    

)003/0  ( 423/2    9  )006/0 

 (        7             

    10                     .

            7          

                     

 .            2       

  .                  

                      

            3            .

                    

     pH  12  .      

                        

  180          9          

     .               

                     

        pH         .     

      110          3     

 .  

2-3-        

                  

         

                 10    

          100           

                      

 .  

2-4 -             

     

                 

              10        

          10        100   

        10   

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


       ...   

 

58    7     2    1397  

 

            10         100 

      .              

      10    

        100           .  

      110         3   

  .  

2-5-     

                       

   )XRD (  Rigaku   Ultima IV 

         X       CuK       .  

                          

       .  

1(        
cos

K
D =  

        D               K    

                     

     .  

                    

      )VSM (     

      MDK6       .    

          1            .  

         

       

      Tescan   

MiraII    15    .  

                    

                      

8500 Shimadzu   cm
-1 400-4000  

   .  

                      

      M1              -

    S1    .  

3-     

    1                  

                 .    

    cm
-1 

2360              

          cm
-1 

1706 1552  1153     

                 

   CO [18]–[20] .  

    2               

         .           

                      .

                          

  .  

                         

  2       .              

        

            -    

5/3           

                  

 .  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


     

 

  7    2    1397  59  

 

90

92.5

95

97.5

100

102.5

105

400 900 1400 1900 2400 2900 3400 3900

  

 

  
 1-            

  
 2-                 -  

  

 2-      

      )nm(  

S1 3/16  

M1  7/4  

  

  3              

                   

                    

  .                   

1706

1552
1153  

 
 

  )cm-1( 

2360

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


       ...   

 

60    7     2    1397  

 

             .       

                      

            .      

                      

                   

 .  

     

 3-             

 (     ( -    

  4      VSM            

    .                    

                  

     emu/g 6/35  Oe 5  

       - 

 emu/g 5/49 Oe 400 .   

                   

-                   

         emu/g 9/13   %39 

 . 

   XRD  VSM      

        -          

  5/3      emu/g 9/13          

                     

                       

                  

          

           .           

                  )1, 2- ( 

                

       .              

     .                 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


     

 

  7    2    1397  61  

 

                       

    [21], [22] .     

     pH                     

[23] .                 

                         

                      

                         

                      . 

                     

    )    pH (    .         

            [24]      

           pH         

                      

      .  

  
 4-                   

  

4-    

     /      10 %  

                    

  -       .         

         

   -      

        1              

                     

   .                

                   

-     .  

                 

M
(e

m
u

/g
) 

H (Oe) 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


       ...   

 

62    7     2    1397  

 

             .    

XRD  VSM         

                 

          - 

   .                

                   5/3 

     emu/g 9/13   

        .  

  

[1] C. Cha, S. R. Shin, N. Annabi, M. R. 

Dokmeci, and A. Khademhosseini, 

“Carbon-Based Nanomaterials: Multi-

Functional Materials for Biomedical 

Engineering,” ACS Nano, vol. 7, no. 4, 

pp. 2891–2897, Apr. 2013. 

[2] C. S. S. R. Kumar, Ed., “Magnetic 

Nanomaterials,” in Nanomaterials for the 

Life Sciences, Wiley, 2009, p. 468. 

[3] Z. Xu and J. Dong, “Synthesis, 

Characterization, and Application of 

Magnetic Nanocomposites for the 

Removal of Heavy Metals from 

Industrial Effluents,” in Emerging 

Environmental Technologies, V. Shah, 

Ed. Springer, 2008, pp. 105–148. 

[4] S. Behrens and I. Appel, “Magnetic 

nanocomposites,” Curr. Opin. 

Biotechnol., vol. 39, pp. 89–96, 2016. 

[5] M. Zhu and G. Diao, “Review on the 

progress in synthesis and application of 

magnetic carbon nanocomposites,” 

Nanoscale, vol. 3, no. 7, pp. 2748–2767, 

2011. 

[6] D. S. Mathew and R.-S. Juang, “An 

overview of the structure and magnetism 

of spinel ferrite nanoparticles and their 

synthesis in microemulsions,” Chem. 

Eng. J., vol. 129, no. 1, pp. 51–65, 2007. 

[7] S. Jauhar, J. Kaur, A. Goyal, and S. 

Singhal, “Tuning the properties of cobalt 

ferrite: a road towards diverse 

applications,” Rsc Adv., vol. 6, no. 100, 

pp. 97694–97719, 2016. 

[8] L. Ajroudi, S. Villain, V. Madigou, N. 

Mliki, and C. Leroux, “Synthesis and 

microstructure of cobalt ferrite 

nanoparticles,” J. Cryst. Growth, vol. 

312, no. 16–17, pp. 2465–2471, 2010. 

[9] J.-G. Lee, J. Y. Park, and C. S. Kim, 

“Growth of ultra-fine cobalt ferrite 

particles by a sol–gel method and their 

magnetic properties,” J. Mater. Sci., vol. 

33, no. 15, pp. 3965–3968, 1998. 

[10] B. T. Zhang, X. Zheng, H. F. Li, and J. 

M. Lin, “Application of carbon-based 

nanomaterials in sample preparation: A 

review,” Analytica Chimica Acta, vol. 

784. pp. 1–17, 2013. 

[11] L. Vaisman, H. D. Wagner, and G. 

Marom, “The role of surfactants in 

dispersion of carbon nanotubes,” Adv. 

Colloid Interface Sci., vol. 128, pp. 37–

46, 2006. 

[12] H. Sadegh and R. Shahryari-

ghoshekandi, “Functionalization of 

carbon nanotubes and its application in 

nanomedicine: A review,” Nanomedicine 

J., vol. 2, no. 4, pp. 231–248, 2015. 

[13] R. S. Ruoff, D. Qian, and W. K. Liu, 

“Mechanical properties of carbon 

nanotubes: theoretical predictions and 

experimental measurements,” Comptes 

Rendus Phys., vol. 4, no. 9, pp. 993–

1008, 2003. 

[14] N. Choudhary, S. Hwang, and W. Choi, 

“Carbon Nanomaterials: A Review,” in 

Handbook of Nanomaterials Properties, 

B. Bhushan, D. Luo, S. R. Schricker, W. 

Sigmund, and S. Zauscher, Eds. Springer, 

2014, pp. 709–769. 

[15] L. Zhang, Y. Hashimoto, T. Taishi, and 

Q.-Q. Ni, “Mild hydrothermal treatment 

to prepare highly dispersed multi-walled 

carbon nanotubes,” Appl. Surf. Sci., vol. 

257, no. 6, pp. 1845–1849, 2011. 

[16] Y.-C. Chiang, W.-H. Lin, and Y.-C. 

Chang, “The influence of treatment 

duration on multi-walled carbon 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html


     

 

  7    2    1397  63  

 

nanotubes functionalized by 

H2SO4/HNO3 oxidation,” Appl. Surf. 

Sci., vol. 257, no. 6, pp. 2401–2410, 

2011. 

[17] B. B. Zhang et al., “Microwave 

absorption and magnetic properties of 

cobalt ferrites/carbon nanotubes 

nanocomposites,” Nano, vol. 10, no. 5, p. 

1550070, 2015. 

[18] S. Yesil and G. Bayram, “Effect of 

Carbon Nanotube Purification on the 

Electrical and Mechanical Properties of 

Poly (ethylene terephthalate) Composites 

with Carbon Nanotubes in Low 

Concentration,” J. Appl. Polym. Sci., 

2011. 

[19] F. Avilés, J. V Cauich-Rodríguez, L. 

Moo-Tah, A. May-Pat, and R. Vargas-

Coronado, “Evaluation of mild acid 

oxidation treatments for MWCNT 

functionalization,” Carbon N. Y., vol. 47, 

no. 13, pp. 2970–2975, 2009. 

[20] N. B. Colthup, L. H. Daly, and S. E. 

Wiberley, Introduction to Infrared and 

Raman Spectroscopy. Academic Press, 

1990. 

[21] D. S. Shin et al., “Distribution of oxygen 

functional groups of graphene oxide 

obtained from low-temperature atomic 

layer deposition of titanium oxide,” RSC 

Adv., vol. 7, no. 23, pp. 13979–13984, 

2017. 

[22] S. Pei and H.-M. Cheng, “The reduction 

of graphene oxide,” Carbon N. Y., vol. 

50, no. 9, pp. 3210–3228, 2012. 

[23] Y. Zhou, Q. Bao, L. A. L. Tang, Y. 

Zhong, and K. P. Loh, “Hydrothermal 

dehydration for the ‘green’ reduction of 

exfoliated graphene oxide to graphene 

and demonstration of tunable optical 

limiting properties,” Chem. Mater., vol. 

21, no. 13, pp. 2950–2956, 2009. 

[24] S. Jovanovi , M. Spreitzer, M. Otoni ar, 

J.-H. Jeon, and D. Suvorov, “pH control 

of magnetic properties in precipitation-

hydrothermal-derived CoFe2O4,” J. 

Alloys Compd., vol. 589, pp. 271–277, 

2014. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.2

.4
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

0-
19

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.2.4.0
http://ijcse.ir/article-1-612-fa.html
http://www.tcpdf.org

