
 

 

47

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

       

     

      

    

a.farzadi@aut.ac.ir  

:                                   

                               

 .                                       

    .                         

        .                    

                                     

               .              

                             .    

                                     

                           

                                

     .  

1-   

                       1970          .     

                                ]1[ .

                                          

         .                           

                     .                

                                 

  ]32[ .                                

                   .                     

             .                       

                                                 .

                 ]42[.  

                                 

                 .  

         )Hap (   Ca10(PO4)6(OH)2  

        )TCP (      Ca3(Po4)2                       

    ]8-5[ .                                 

                           .         )BCP (

                                      HA   

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                               1 / 6

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.3.4
http://jicers.ir/article-1-361-fa.html


 

 

48

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

      TCP                                   

         ]11-9[.  

                              

   :  

1-     :        .     

                                         pH 

                                       

         .                           

                           .            

                                       .     

           ]121.[  

2-  :                      

                                 

                    ]124.[  

3-   :                                

                                .          

                  ]132.[  

4-   :                              

     .                                    pH   

                                   

   ]144.[  

5-   :                                     

                                           

   .                                          

         ]1514.[  

  HA    TCP                                     

                     .                     

                                               

                                        ]15-13[ .

        .  

2-    

                                      

      100    1000             3/0    300    .        

                   ]1918[ .              

                                             

            .                               

       ]20.[  

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                               2 / 6

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.3.4
http://jicers.ir/article-1-361-fa.html


 

 

49

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

                                          

  )1 (       .  

)1(                                                      i
*

  

    
*

 :      

0 :     

' :          

" :            

. 

                                 

            )2 (   .  

)2(                                                              tan  

                                             

                                 

         ]13.[  

3-                   

                                                         

                                          .          

                  . Manjubala  Sivakumar   

                                                  

   :  M24/0                                         M4/0    

                 .                      

    67/1     .                  W800      GHz45/2 

           40  45       .       

                    W400     .          

                          .

                                                        

                           52/1             .     1           

                                      ]21.[  

 1-                                  

                ]21[. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                               3 / 6

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.3.4
http://jicers.ir/article-1-361-fa.html


 

 

50

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

4-  

  XRD       BCP           °C900       1            . 

  a                             . 

   BCP2    BCP4           TCP            .     BCP5 

    TCP      HA   ]21[. 

 
 1-          )a :(BCP1 pure HA  

)b :(BCP2) c :(BCP3) d :(BCP4 ) e :(BCP5     C°900  ]21[ 

    2       FTIR       BCP   

HA           .      

      cm
-13560      . 

  BCP5          HA       

                   

    cm
-13800-3000    

  .    TCP         

cm
-1633        .          

 HA  TCP   BCP  .

                  

    ]21[. 

  

  

 2-  FTIR   )a :(BCP1) b :( 

BCP2 )c :(BCP3) d :(BCP4) e :(BCP5 ]21[. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                               4 / 6

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.3.4
http://jicers.ir/article-1-361-fa.html


 

 

51

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

5-    

                                        

                   .HA    TCP              

                 .   BCP               HA   

TCP                             .    

                                .  

  Ca/P                  HA/TCP    .      TCP-       

    Ca/P    67/1    52/1       .      FTIR      BCP    

 . 

  

1.     "              )HA (          

)-TCP("      -    1384.  

2. Marõ´a Vallet-Regõ´ a, Jose´ Marõ´a Gonza´lez-Calbet, "Calcium phosphates as substitution 

of bone tissue", Progress in solid state chemistry 32 (2004) 1-31. 
3. W. J. E. M. Habraken, J. G. C. Wolke, J. A. Jansen, "Ceramic composites as matrices and 

scaffolds for drug delivery in tissue engineering", Advanced Drug Delivery Reviews 59 
(2007) 234–248. 

4.       "              

      1376.  

5. Ashis Banerjee, Amit Bandyopadhyay, Susmita Bose, "Hydroxyapatite nanopowders: 
Synthesis, densification and Hydroxyapatite nanopowders: Synthesis, densification and", 
Materials Science and Engineering C (2006). 

6. Samar J. Kalita, Abhilasha Bhardwaj, Himesh A. Bhatt, "Nanocrystalline calcium phosphate 
ceramics in biomedical engineering", Materials Science and Engineering C 27 (2007) 441–
449. 

7. Yanbao Li, Wenjian Weng, Kim Chiu Tam, "Novel highly biodegradable biphasic tricalcium 
phosphates composed of -tricalcium phosphate and -tricalcium phosphate", Acta 
Biomaterialia 3 (2007) 251–254. 

8. T. V. Thamaraiselvi and S. Rajeswari, "Biological Evaluation of Bioceramic Materials - A 
Review", Trends Biomater. Artif. Organs, Vol 18 (1), (2004), pp 9-17. 

9. Xinlong Wang, Hongsong Fan, Yumei Xiao, Xingdong Zhang, "Fabrication and 
characterization of porous hydroxyapatite/ -tricalcium phosphate ceramics by microwave 
sintering", Materials Letters 60 (2006) 455–458. 

10. S. Raynaud, E. Champion, D. Bernache-Assollant, P.Thomas, "Calcium phosphate apatites 
with variable Ca/P atomic ratio I. Synthesis, characterisation and thermal stability of 
powders", Biomaterials 23 (2002) 1065–1072. 

11. Borhane H. Fellah, Olivier Gauthier, Pierre Weiss, Daniel Chappard, Pierre Layrolle, 
"Osteogenicity of biphasic calcium phosphate ceramics and bone autograft in a goat 
model", Biomaterials 29 (2008) 1177e1188. 

12. Onder Albayrak, Cinar Oncel, Mustafa Tefek and Sabri Altintas, "Effects of calcination on 
electrophoretic deposition of naturally derived and chemically synthesized hydroxyapatite", 
Rev. Adv. Mater. Sci. 15(2007) 10-15. 

13. Jae-Kil Han, Ho-Yeon Song, Fumio Saito, Byong-Taek Lee, "Synthesis of high purity nano-
sized hydroxyapatite powder by microwave-hydrothermal method, Materials Chemistry and 
Physics 99 (2006) 235–239. 

14. Min-Ho Youn, Rajat Kanti Paul, Ho-Yeon Song, Byong-Taek Lee, "Fabrication of Porous 
Structure of BCP Sintered Bodies Using Microwave Assisted Synthesized HAp Nano 
Powder", Materials Science Forum Vols. 534-536 (2007) pp. 49-52. 

15. A. Esin, N. Mahmutyazõcõo lu, S. Altõnta , "Drying and Sintering of Ceramic Based Parts 
Using Microwave Heating", Key Engineering Materials Vols. 264-268 (2004) pp. 731-734. 

16.     "        "        )(         

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
29

 ]
 

                               5 / 6

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.3.4
http://jicers.ir/article-1-361-fa.html


 

 

52

 
 

 
 /

 
19

 
 

2
0

 
 

 
 

8
8

 

   1384.  

17. S. Ramesh, C. Y. Tan, S. B. Bhaduri, W. D. Teng, “Rapid densification of nanocrystalline 
hydroxyapatite for biomedical applications”, Ceramics International 33(2007) 1363-1367. 

18.       "            "             

                            

   1369  .156-143.  

19. Dinesh K Agrawal, “Microwave processing of ceramics”, Materials Research Laboratory, 
The Pennsylvania State University, University Park, USA; 1998. 

20.     "        YSZ-8        "         

       1385.  

21. I. Manjubala, M. Sivakumar, "In-situ synthesis of biphasic calcium phosphate Ceramics 
using microwave irradiation", Materials Chemistry and Physics 71 (2001) 272–278. 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.3

.3
.4

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

26
-0

1-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.3.3.4
http://jicers.ir/article-1-361-fa.html
http://www.tcpdf.org

