
     

  

  

  7   3  1397  

73  

  

         

    

          

* hajar.ahmadi@sku.ac.ir 

 :    :  

 :9  1397    

 :2  1397    

    

 :    

            

    

  

                                     

   .                                  

            .        2/0  4/0    8/0          

     .                                 

               .                       

  .                4/0                

 .    4/0                            80    73 

     .                              .

                                .  

                                     

                  .               

                             

              .  

  

1-   

             2000           

          .       

                   

                        

  ]1 2[ .     

  (CaSO4.0.5H2O)            

             (CaSO4.2H2O)   

           .          

                     

                  .    

            )  ( 

  ûC180-120 5/1     

                    )  (  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             1 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


          

 

74    7     3    1397  

 

 1   :  

1  (CaSO4 .2H2O  CaSO4.0.5H2O + 1.5 H2O(g)  

))                   ()                   ((  

               

                2           

        ]3[:  

2(  CaSO4. 0.5H2O +1.5 H2O  

CaSO4.2H2O + heat  

               

         :1 (        :

                       

               Ca2+    SO4
2-    

   2 (     :     

                   

       3 (          :  

                    

    ]3 1[ .  

                         

Ca2+    SO4
2-                  

        

  .                  

                  

                    

    .                 

                    

  ]4[.  

                       

          .          

                    

           .         

                    

      .                 

                      

   ]5 3[ .  

                   

  ]6-9[ .                   

                  ]10-12[ .

                     

                    

      ]13[ .               

         

        ]7[ .         

                    

      ]12 3[.  

                      

                  

         .  

2-     

                     

 .                       3/1   

          2/0  4/0    8/0       

     .             

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             2 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


     

 

  7     3    1397  75  

 

                        .  

                          90 

                60           

          60                    

                     

  90         .  

                   

)  1 .(                    

                         

                      

                         

   .  

  

 1-        

.  

              

            cm16×4×4   

               cm5×5×5    

          .          

                         

ûC60       24            .     

           

 NF EN 196-1      .      

                     kN30 

   .                  3 

        .  

                  ) 

  m0 (        24             

                     )    

ms(        (WA))   3 (         

                   

  (mw)          (AP)        

  4     .           

)     (  7  28    

  .  

3(    WA=(ms-m0)/m0×100 (%)                

4(    AP=(ms-m0)/(ms-mw) ×100 (%)        

              7    28        

     .        x (XRD)    

Asenware AW-XDM 300  Cu- k    

  Å 542/1                 28 

     .           

      28                 

 SEM)  VEGA-TESCAN-LMU (

 .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             3 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


          

 

76    7     3    1397  

 

3-     

    2                 

         .          

                  .     

          8/0          

  31                19       

 .                   

         

                   .  

    pH               

                 ]13[.    

                       

                

       .  

  

 2-          .  

                        

                 3    

     .     7    28           

                    28 

   .                 

             .         

7      28                

 .                 28      

                    ]1 7[. 

              

                     

                           

          

                      

  28       ]14 7[.         

                .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             4 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


     

 

  7     3    1397  77  

 

                 4/0   

           .      4/0    

                    

 MPa 45/0±3/13 40/0± 8/7   .  

  

 3-             .   

                    

                    4    5 

     .            7       28 

                    

         .              

                 .  

        28                  

     ]1[ .    

              4/0          

      28       .        

              

        ]8 3[.   

  6        x             

    4/0         28   

    .            x       

                      

           

     .              

        º49/25          4/0    

                   

   .               

    ]4 615[.   

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             5 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


          

 

78    7     3    1397  

 

  
 4-            .  

  
 5-            .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             6 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


     

 

  7     3    1397  79  

 

  
 6-    x        4/0    .  

                    

             

                     

     .        

                 

       
1

    

                     ]17 16[. 

  7    SEM             

         .              

  7                   

                       

              4/0          

                .     

          

  
1 Interlocking structure Interlocking structure 

                    

                      

       .     SEM          

   )           (           

                     

     .          

                      

                  

                    

   ]4 3[.  

  SEM              8/0       

        8         .     

                    

    4/0              )   7       (

     .                

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             7 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


          

 

80    7     3    1397  

 

    8/0              

                

                     

         .               

                   

          

               

                  

 8/0      ]3[.   

  

 7-  SEM      )    (   )     (   .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             8 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


     

 

  7     3    1397  81  

 

  
 8-  SEM     8/0    .  

4-    

                         

                .  

2/0  4/0  8/0           .

     4/0          

           .        

                   

   .       

               

                    

                

                          

                       

   .  

  

[1] J. Karin, and E. Karin, "Gypsum in 
construction: origin and properties," 
Materials and Structures, vol. 28, pp. 92–
100, 1995. 

[2] N. F. Medina, and M. M. Barbero-
barrera, "Mechanical and physical 
enhancement of gypsum composites 
through a synergic work of 
polypropylene fiber and recycled 
isostatic graphite filler," Construction and 
Building Materials, vol. 131, pp.165–
177, 2017. 

[3] L. M. Baltar, C. A. M. Baltar, and M. 
Benachour, "Effect of 
carboxymethylcellulose on gypsum re-
hydration process," International Journal 
of Mineral Processing, vol. 125, pp. 5–9, 
2013. 

[4] M. Lanzón, and P. A. García-ruiz, "Effect 
of citric acid on setting inhibition and 
mechanical properties of gypsum 
building plasters," Construction and 
Building Materials, vol. 28, pp. 506–511, 
2012. 

[5] D. Bülichen, and J. Plank, "Water retention 
capacity and working mechanism of 
methyl hydroxypropyl cellulose (MHPC) 
in gypsum plaster—which impact has 
sulfate?," Cement and Concrete Research, 
vol. 46, pp. 66–72, 2013. 

[6] Q. Wu, Z. Zhu, S. Li, S. Wang, and B. 
Chen, "Effect of polyacrylic ester 
emulsion on mechanical properties of 
macro- defect free desulphurization 
gypsum plaster," Construction and 
Building Materials, vol. 153, pp. 656–
662, 2017. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

                             9 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html


          

 

82    7     3    1397  

 

[7] A. Khalil, A. Tawfik, A. A. Hegazy, and 
M. F. El-shahat, "Effect of some waste 
additives on the physical and mechanical 
properties of gypsum plaster 
composites," Construction and Building 
Materials, vol. 68, pp. 580–586, 2014. 

[8] G. Camarini, M.C. Cavalini Pinto, A. G. 
Moura, and N. R. Manzo, "Effect of citric 
acid on properties of recycled gypsum 
plaster to building components," 
Construction and Building Materials, vol. 
124, pp. 383–390, 2016. 

[9] S. Gutiérrez-gonzález, M. M. Alonso, J. 
Gadea, A. Rodríguez, and V. Calderón, 
"Rheological behaviour of gypsum 
plaster pastes with polyamide powder 
wastes," Construction and Building 
Materials, vol. 38, pp. 407–412, 2013. 

[10] Y. Tokarev, E. Ginchitsky, S. Sychugov, 
V. Krutikov, G. Yakovlev, A. Buryanov, 
and S. Senkov "Modification of gypsum 
binders by using carbon nanotubes and 
mineral additives," Procedia Engineering, 
vol. 172, pp. 1161–1168, 2017. 

[11] J. Qu, J.H. Peng, and B.Z. Li, "Effect of 
citric acid on the crystal morphology of 
gypsum and its action mechanism," In 
Advanced Materials Research, vol. 250, 
pp. 321–326, 2011. 

[12] O. Gencel, J.J. Coz Diaz, M. Sutcu, F. 
Koksal, F.P. Álvarez Rabanal, and G. 
Martínez-Barrera, "A novel lightweight 
gypsum composite with diatomite and 
polypropylene fibers," Construction and 
Building Materials, vol. 113, pp. 732–
740, 2016. 

[13] M. J. Ridge, and H. Surkevicius, 
"Variations in the kinetics of setting of 
calcined gypsum. I. Effects of  retarders 
and accelerators," Journal of Applied 
Chemistry, vol. 11, pp. 420–427, 1961. 

[14] H. Wu, Y. Xia, X. Hu, and X. Liu, 
"Improvement on mechanical strength 
and water absorption of gypsum 
modeling material with synthetic 
polymers," Ceramics International, vol. 
40, pp. 14899–14906, 2014. 

[15] P. Wei, and W. Peiming, "Effect of 

compounding of sodium tripolyphosphate 
and super plasticizers on the hydration of 

 -calcium sulfate hemihydrate," Journal 
of Wuhan University of Technology-
Mater. Sci. Ed, vol. 26, pp. 737–744, 
2011. 

[16] G. N. Pervyshin, G. I. Yakovlev, A. F. 
Gordina, J. Keriene, I.S. Polyanskikh, 
H.B. Fischer, N.R. Rachimova, and A.F. 
Buryanov, "Water-resistant gypsum 
compositions with man-made modifiers," 
Procedia Engineering, vol. 172, pp. 867–
874, 2017. 

[17] R.E. Ochoa, C.A. Gtiérrez, J.C. Rendón, 
and J.L. Rodríguez, "Effect of 
preparation variables of plaster molds for 
slip casting of sanitary ware," Boletín de 
la Sociedad Española de Cerámica y 
Vidrio, vol. 56, pp. 263–272, 2017. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.3

.7
.5

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-0

7-
13

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.3.7.5
http://ijcse.ir/article-1-627-en.html
http://www.tcpdf.org

