
     

  

  

  8   1  1398  

27  

  

    -    

  Cu/       

 
1

  
1*

  
2

  

1           
2       

* sedghi@eng.ikiu.ac.ir 

 :    :  

 :10  1397    

 :30  1398    

    

 :    

  

  -    

  

                                       

               .            -    

                                      

 .              -                 

                                 .   

            -           

      .       

XRD,FTIR   FESEM  .          

                   .    -        

      372                             570       

   .                                  

                          -              

                .  

  

1-   

                       

                      

       .               

                   

                        

       .                 

                 

)    100000  (              

       ]3-1.[  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


   -     /        

 

28    8     1    1398  

 

                      

                   .    

                     

                        

   .                  

                          

     )             

 (    ]41 .[          

  )                     ( 

                 -

  ] .1[  

                    

                     

                     

             .  

            

                      

                     

                       

                 

                     

                    .  

                  

                   

      ]7-5.[  

            -  )MOFs(
1

] 8 [

  
1 Metal organic framework 

                          

                   

                          

    .  -    

              . 

             

       .     

           ]910.[   

               -   Co8-

MOF-5 (Zn3.68Co0.32O(BDC)3(DEF)0.75)    

               

]1112 .[       -           

             206       

     .            

        ]1113 [            

                -

           .       

2
                -  

                      

  1127    668            5/0    10   

           . 

    -      )Uio-66 (      Zr 

      )1144       (        

 ]13[.  

             -          

                    

  
2 Wei 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


     

 

  8     1    1398  29  

 

                       

                      ]14 .[  

               -    

               

                 

            

          -           

                         

         

    -                 

    -            .     

              

    -               

-                         

             .          

                     

        -          

         

    -/           -

                          

                 

-                         

            .  

2-     

2-1 -    

               

            .     

           

              

         )  

5/1      95~ 98(%       

)PVDF(   2- ) NMP(  

   . 

2-2-        

-   / 

 25/2         5/7       

  25/1              

5/7               

        15    

   .  3       

                 

     .        

  )     (   

120          24        

   .        

          .   

        80      

  24          

-   /) CUMG (  .

      1       .  

  -   ) CUM(   

       .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


   -     /        

 

30    8     1    1398  

 

2-3-     

                         1 

           .         

    PVDF      )85:10:5 (          

  NMP            

                        

      20          70       

   .                   

       .          

 3   .  

  

 1-          /.  

                   

PHILIPS   PW1730     Cu-K  

  5  70    .FTIR     

  Thermo         400   

cm
-14000    .          

          

TESCAN  MIRA3   . 

             

                        

  Biologic     VSP-300      . 

                  

 )KOH (M6     

 Ag/AgCl(KCl(s))    KCl   

                   

     ]14 .[  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


     

 

  8     1    1398  31  

 

3-     

3 -1-  XRD 

    4              )XRD (    

  CUM    CUMG           .    

CUM          08/7  8/9    02/12    

          )200(  )220 (  )211 ( 

            HKUST-1      ]15-

14 .[          CUMG        CUM 

                      CUM 

                      

       CUM         .    

  CUMG               CUM 

                       

CUMG  .  

3 -2 -  FTIR 

  3                )FTIR ( 

 CUM ,BTC   CUMG     .

          cm
-1 1700-1300       

    BTC          .  

 cm
-11380          

              

cm
-11300  1700   CUM      

         BTC     ]16 .[

    CUMG         CUM 

         CUM  

    .          cm
-11046   

1298             C-H           

C-N                CUMG    

           CUM    BTC         

    ]14  .[  

  

 2-     XRD  CUM  CUMG.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


   -     /        

 

32    8     1    1398  

 

  
 3-    )FTIR ( BTC CUM  CUMG.  

3 -3-  FESEM 

        

    CUM)  - (  CUMG) - (   4 

       .             

   -                

              .         

                      

                .         

       CUM    

                      .

                   

                CUM        

                    

                        

      -               

]1416.[  

3 -4-    

3-4-1-  CV 

          

                

 .            )      

 (                 

                       

     ) 1] (15.[  

1(    =
Vs

IdV
C  

     CUM  CUMG  

 5-       .     1/0-     6/0 

        20                . 

        )        (  

                 

    .        CUM         

20          372                  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


     

 

  8     1    1398  33  

 

            570          .

                      

                   

-  .   

  

 4-       )FESEM (CUM ) -(  CUMG) -.(  

  
 5-  (    CUM CUMG    mHZ 10 kHZ 100   

 (    CUM  CUMG    20    .  

3-4-2-  EIS  

                  

       

   .  6             

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


   -     /        

 

34    8     1    1398  

 

    mHZ 10  kHZ 100      5/0    

     /    

   .                     

               .       

                          

      /      ]17 .[     

          45    90               

                           

            .           

       CUMG                  

CUM   .                  

      90                   

   ]14.[  

4-    

          CUMG        

         

  -     

             .     

      1000          CUM     20 

          CUMG 5            

                     

   . 

  

[1] B. E. Conway, "Electrochemical 

Supercapacitors: Scientific Fundamentals 

and Technological Applications". New 

York, N.Y.: Kluwer Academic, Plenum 

Publishers, 1999. 

[2] R. Gallay, PhD Thesis, University of 

Mondragon, 2012. 

[3] A. Burke, "Ultracapacitors: Why, how, 

and where is the technology", Power 

Sources, Vol. 91, pp.37-50, 2000. 

[4] B.A. Xiaofei Li, Master of Science 

Thesis, University of McMaster, 2012. 

[5] A.D. Kumarappa, PhD Thesis, University 

of McMaster, 2012. 

[6] G. Pandolfo and A.F. Hollenkamp, 

"Carbon properties and their role in 

supercapacitors", Power Sources, Vol. 

157, pp.11-27, 2006. 

[7] L. Zhang Li, PhD Thesis, National 

University of Singapore, 2010. 

[8] L. Wang, Y. Han, X. Feng, J. Zhou, P. 

Qi, B. Wang, "Metal–organic 

frameworks for energy storage: Batteries 

and supercapacitors", Coordination 

Chemistry Reviews, Vol. 307, pp. 361-

381, 2016. 

]9 [  . "  -  

)    ("   

   1390.  

[10] D. Li, D. Yan, X. Zhang, J. Li, T. Lu, L. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html


     

 

  8     1    1398  35  

 

Pan, "Porous CuO/reduced graphene 

oxide composites synthesized from 

metal-organic frameworks as anodes for 

high-performance sodium-ion batteries", 

Colloid and Interface Science, Vol. 497, 

pp. 350-358, 2017. 

[11] Y. Zhao, Z. Song, X. Li, Q. Sun, N. 

Cheng, S. Lawes, X. Sun, "Metal organic 

frameworks for energy storage and 

conversion",  Energy Storage Materials, 

Vol. 2, pp. 35-62, 2016. 

[12] R. Diaz and et.al, "Co8-MOF-5 as 

electrode for supercapacitors", Materials 

letters, Vol. 68, pp. 126-128, 2012. 

[13] D.Y. Lee, and et.al, "Supercapacitive 

property of metal–organic-frameworks 

with different pore dimensions and 

morphology", Microporous and 

Mesoporous Materials, Vol. 171, pp. 53-

57, 2013. 

[14] K. M. Choi, H. M. Jeong, J. H. Park, Y. 

B. Zhang, J. K. Kang & O. M. Yaghi, 

"Supercapacitors of nanocrystalline 

metal–organic frameworks", ACS Nano, 

Vol. 8, pp. 7451-7457, 2014. 

[15] Q. Wang, Y. Yang, F. Gao, J. Ni, Y. 

Zhang, Z. Lin "Graphene Oxide Directed 

One-Step Synthesis of Flowerlike 

Graphene@HKUST-1 for Enzyme-Free 

Detection of Hydrogen Peroxide in 

Biological Samples", ACS Appl. Mater. 

Interfaces, Vol. 8, pp. 32477–32487, 

2016. 

[16] P. Wen, et al. "Design and synthesis of 

Ni-MOF/CNT composites and 

rGO/carbon nitride composites for an 

asymmetric supercapacitor with high 

energy and power density", Materials 

Chemistry A, Vol.3.26, pp. 13874-13883, 

2015. 

[17] M. Jahan, L. Zhaolin, and P. L. Kian. "A 

Graphene oxide and copper-centered 

metal organic framework composite as a 

tri-functional catalyst for HER, OER, and 

ORR", Advanced Functional 

Materials, Vol. 23, pp. 5363-5372, 2013. 

[18] M. Y. Ghotbi, B.Feli, M. Azadfalah, & 

M. Javaheri, "Ultra high performance N-

doped carbon catalysts for the ORR 

derived from the reaction between 

organic-nitrate anions inside a layered 

nanoreactor", RSC Advances, Vol. 5, pp. 

92577-92584, 2015. 

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
98

.8
.1

.7
.8

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
22

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.23222352.1398.8.1.7.8
http://ijcse.ir/article-1-676-en.html
http://www.tcpdf.org

