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�� �����ت ا	��ر��ن ��� ��اص ا��
�� ا	��ر����ي��  وا��
�� ا%	�$ �# �"! � إ
 

  ، ��� ا� و��، ���� ا
���� ا
���ر
�ر���ن ���
��� �����  .%�$ ا
# � �ء، آ� � ا
���م، 

  
  ٢٠١٣أ01�2،  ٣: %��ل  ٢٠١٣ +�
 �، ١٩: ا��'م

  
  

'(�
  ا	
�� ا���5ام إ 
� �$ :� ه8ا ا
��7 درا�� إ�#� ���;
� ا
��ر�'ن (�ى ا
�=�+�ت ا+�=
  �
��E��F G % ٥٧ا
�� ����ي ��@ ��ا


�� G� G اI���J ه��) أآ� � ا
� � � �م K �;� �: �EL� M+آ�� : �� ��
Nا I���Jر����ي وا��
�QRف �O �5  اI���J ا
�
��ج M%SR آ�=Jا �� �G ا
���ث ا
���G� X هW8 ا
�=�+�ت وز+�دة آ� Z �
�$  .\'ل درا�� �FS ^ إ[�:��Q ��@ \�اص اG� I���J. ا


=�+�ت ا
��ر�'ن إ
@ �X+L آ� �#^  �
�� �� ا
��هR L��� ا����ال  –إ[�:Nا I���Jا @
��0 :� اI���J ا
��ر����ي وإ
� 
� وز+�Z� )%٥ ,%١٠ ,%١٥ ,%٢٠ ,%٢٥ ,%٣٠ ,%٣٥(  I���Jا G� ت�� � K� ة^`��

��XE ا
� ��ت ا �
�a� $Fر


=�+�ت ا
��ر�'ن ��@ \�اص  �� �FS ^ إ[�::^��

�� �� ا
�� b ����ي ��@ 
=�+�ت ا
��ر�'ن Nا I���Jر����ي وا��
ا
I���Jر����ي  .ا��
� اI���b ا���c �: ر�'ن��

=�+�ت ا G� دة�=��bا G#�+ d
SR ةL���
� ا+^�5�

��XE ا
�را�� ا I� R

� �Rون أن:�]eآ �� ��
Nا I���Jث+� وا� X���

I���f ا � �a�
�  ،��ه�ر ����ظ :� ا
�5اص ا=cا��
وا
���دة :� ا
 � RوروNا � �� a
  .EN 197-1/2000)(ا

� )�*�
�: ا	+�
�ت ا	 ���;

�� ��، اI���J ا
��ر����ي ،
=�+�ت ا
��ر�'ن اNا I���Jا ،�Z �
 .\�اص اI���J ،���ث ا

  
�$�,
  ا	

G� ���;
� ا
�� �����ذ  ����^ ا
�=�+�ت ا Z �
أه$ ا
a`�+� ا
��
��

l^اً , ��@ اه���م ا
�ول وا
^أي ا
��م ا
�i�� وا

و�Lداد آ� � ا
�=�+�ت . bر����R ^n��� M#oR �Qi �ة ا
��س
� �K �^ور ا
LR G�L+�دة ��د ا
�#�ن��;
و���G د\M  ،ا

و�� d إ
@ ا
��Qج أ���ب  ،و���
d إ
@ إ
��ن ���p�Q, ا
=^د
� �
�و
�r ا+^;�
ا
�� ����� M#oR آ� ^ ��@ ا�����ل  ،ة ا

��ع^��'
 ��R�% ^ t
��� أدى إ
@ ز+�دة  ،��اد ا
�u �t ا
K����
��ت ا� ��� ا ���
� ا
�5م  
 ،ا
��1 ��@ ا
��اد اNو

 � � �1

� إ
@ ا���Lاف ا
��+� �G ا
��ارد ا��
�Rو
�Z ��
[World trends in MSW management, 

Waste Mgmt(1996)].  
 �ً��� �M#o ه���;
� ا
�=�+�ت ا�#o� أن G� $2^
و��@ ا

�ً Z Rوا%�;�د+ً� و �ً �����إb أن ��G#�+ �Q�l أن +#�ن ذو , ا

�ت �#�Jت وا����

d و:v ا'tا�� G��:��Eة آ� ^ة إذا �� أ

�����
 Decision—makers’ Guide to Solid]ا

Waste Management, (1989)].  
��K و
Ma و%� أدى ��م إ��� �: ��E'�
ع ا
1^اvE ا

 M#oR ت�+�=�
� إ
@ ازد+�د آ� � ا��;
� ا
�=�+�ت ا�
و���
MEأرض و��ء وه�اء, ه� G� �Z �

� ���ث ���c^ ا��
�Rو، 

$
��
� :� ���vi ��+�ة �G ا � �1
و  ،وا���Lاف ا
�;�در ا
 �� ا
 �م �G ا��Nر ا
`^ور+��;
أI��c إدارة ا
�=�+�ت ا

@�� �l:����
 ����
� ا�'�
� وا�;
و�G أ�M ا
��cل . ا
� ���:�ة 
�� وNوbد
� :eن �o^وع إدارة ا
�=�+�ت � �� �Z R @
إ
 @

���cل إ Mx�Nا M�
� وا
�Mx�+  �ً Z R �Q�� O�5 ا��;
ا

�� Nي ��� � ا%�;�د+��y �Rا�R M#o+و �� ����ا� ���،  7 �
�+�=�
� +�#G ا��b=�دة ا
��د+� �G� 'ًx إ[�:� ا��;
ت ا


���ء �Q�Rض ا
��� ��@ أ�0 �;^+� ���آ�  p

I���f وذ
 � ���
� ا�E'� ل��زات :� ���
�� ��I�c إ
 d اG� $�N ا
� و��:^ �� �� ���
�ة �� ��
@ ��d ا
��+� �G ا
�ول Z �
�K ا


��XE وا
�#���ت ا
�=�وت ا
8ي  G� ة^ \Nد ا�a�
\'ل ا
�Z �
� وا ���
و��:^ �� �� آ�=� ه8ا  ،G R d��Qn ���+ ^ ا

ا
�=�وت ا
8ي ا[1^ت دول آx ^ة إ
@ د:�G� d ��ارده� 
� �ل ��+�ةNو �Q
�#� ��c Gاره� و�^aا�� Gو�  

[Laboratory evaluation of incorporating waste 

ceramic materials into Portland cement and 

asphaltic concrete (2009)]. 

� :� ا
���ء :� +���^ ا
��ر�'ن �G أه$ ا������
��اد ا

 d��+�=

� ا
��+7 و^;�)d�� ة^�#��
� وا]�:^�
) ا
K1a ا
 b d
z�=�� b وb �8وب :� ا
��ء و����^ �E�: 'Rة � 7 أ
� ا
�;� K �^ة أ\^ى ��R أن �#�ن %�  ��� �: �Q
+�#G إد\�

 ���L�
� ا �1�
� اa�1
�R I آ�)L �#

�  ،)ا�t
:�Q :� ا

��ا%K د:G ام :� ����M ا
�;���M#oR K أآ� M�^� $F K �

  .ا
�=�+�ت

�� ^ا� p ه�   �� E^
 و Al2O3و  ��RSiO2 إن ا
�#�ن ا

CaO  ����� �a: I���'
 �E� � #
وه� %^+� �G ا
�^آ � ا
 I���Jا @

=�+�ت ا
��ر�'ن إ �:� ه8ا ا
��7 ��@ إ[�:


�� �� ودر��� �FS ^ إ[�:Nا I���Jا @
��Q ا
��ر����ي و إ
I���Jاص ا�\ @��.  

� ���:^ة :�  ���c �+�=
��^ز أه� � ا
��7 :� ا���5ام 
 �� ا
��ر+� و��+�� ا
G�x آ��دة �`�: R^�
ا
���Qر+� ا

I���f
إ
��ج ا���I (ا�N^ ا
8ي +�va و:^اً ا%�;�د+ً�  ،
�`=5�� �=�#R (�Q� G�،  O �5� �: $أ\^ى +��ه �Q� Gو�


� �G ا
�=�+�ت ا
��ر�'Z �
�اF���
� ا .  
  :ا	0�ا./ وا	���.-

� 
��
� �$ إ�`�ر ا
��اد ا ���

���رب ا�R م� a
  :�G أ�M ا
��K ا
#� �#^ : Clinkerآ� �+� ا��
�� ا	��ر����ي  •

 G R �1ر ��^اوح%SR 7-5(��@ ��ار أ���ع mm ( � �#R
٥٠٠  �آ| �G إ��ى ����M اI���N :� ا
���Qر+

�� ا
��ر+ R^�
  .ا
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� : (Gypsumا	3�4  • E��

� �م ا�#
آ�^+��ت ا
(CaSO4.2H2O. 

�$ ا
�;�ل : Waste porcelain ����� ا	��ر��ن •
� ا
��ر�'ن �G أ�� ����M ا
�1aع ا
��م +�=
 @��
� ا
��ر�'ن :� ���W وه� ���رة ��R Gر�'ن ���;


�
�ان ���5=SR ^�#� . 

  
�$ : Aluminum cement ا��
�� ا%	�$ �# •

Nا I���Jل ��@ ا�;�
� ا ���

�� �� �G ا
��ق ا
 .وه� �^آ� ا
�;�ر

  

 ���5���

���اد ا
�5م ا �� ا
'ز� E� � #

 M ا���
أ�^+I ا
 � a
S�
� أآ0 ا�nز أ�Q�� :�  �5���RXRFام � �� XE���
وا

  ).١(ا
��ول ر%$ 
  

  

Aluminum cement Gypsum Waste porcelain Clinker (%)Oxide 

3.94 2.68 56.98 20.19 SiO2 

41.27 0.62 16.37 7.08 Al2O3 

16.00 0.32 4.53 4.15 Fe2O3 

35.11 35.11 12.45 62.14 CaO 

1.42 3.11 4.49 2.77 MgO 

NA 0.01 NA NA Na2O 

NA 0.04 NA NA K2O 

0.10 39.56 0.22 1.42 SO3 

0.60 18.08 5.03 1.41 * L.O.I 

1.61 NA NA 0.12 Insoluble Residue 

��5� :)١(ا	�4ول ر89���

���اد ا
�5م ا �E� � #
 .ا
�^آ � ا

  

* � �^�
�R ان�a=
  ا
-NA M��+ $
  

� �G اI���J ا
��ر����ي  �� % �)�`^ت � �OPC( 
� R�=�+�ت i��5�
و����� �G � ��ت اI���J ا

� (PPC)ا
��ر�'ن 
� وز+�Z� ا����ال ���R(35%, 

30%, 25%, 20%, 15%,10%, 5%).  

��` ^  (Kg 5)آ^ات ���  �$ ا���5ام ��1�� ذات

)����� � ��ت PPCك , (^�o�
�G \'ل إ�^اء ا
G�1 ا
� ا
��ر�'ن +�=
 K� 0��

#� �#^ اI���J ا
��ر����ي وا

��R�F �����
 100) ± (Blaine 3200    

 �� ��
Nا I���Jا G� ت � ��ت^`�) ا
��هL(آ�� 
� R�=�+�ت ا
��ر�'ن i��5�
� (PAC)ا 
 وR��� ا����ال وز

 G� ��+^% ����
 @��� G�i $� 7 ا
��ر�'ن  vR��
آ�
�� ��
Nا I���Jا ����
 (Blaine 3337)    


��` ^ ) ٣(& ) ٢(+� G ا
��وbن ر%$  �+�Z�
ا
��� ا
�i��5�
& ) ٤(آ�� ��[� ا
��اول ر%$  ،� ��ت اI���J ا

)٧(& ) ٦(& ) ٥ ( � E�+L =
��@ ا
��ا
� ا
�5اص ا
�
 �E� � #
  . ��ت اI���J ا
��`^ةوا
�^آ � ا

 

Gypsum (%) Waste porcelain (%) Clinker (%) Sample 

5.00 0 95.00 OPC 

4.75 5 90.25 PPC 5 

4.50 10 85.50 PPC 10 

4.25 15 80.75 PPC 15 

4.00 20 76.00 PPC 20 

3.75 25 71.25 PPC 25 

3.50 30 66.50 PPC 30 

3.25 35 61.75 PPC 35 

� :)٢(ا	�4ول ر89 i��5�

��` ^ � ��ت اI���J ا
��ر����ي ا � 
� ا
�ز+�Z�
 .ا
��� ا
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Waste porcelain (%) Aluminum cement (%) Sample 

0 100 OAC 

5 95 PAC 5 

10 90 PAC 10 

15 85 PAC 15 

20 80 PAC 20 

25 75 PAC 25 

30 70 PAC 30 

35 65 PAC 35 

�  :)٣(ا	�4ول ر89 +�Z�
�ا
��� اi��5�

�� �� اNا I���Jت ا�� � ^ `��
 � 
  .ا
�ز
  

Free Lime(%) Blaine (cm
2
/g) Density (g/cm

3
) ��� #,�*
 µm(%) Sample 90ا	
�)- ا	

0.42 3134 3.08 3.4 OPC 

0.44 3405 3.04 3.7 PPC 5 

0.44 3435 3.01 4.3 PPC 10 

0.45 3449 2.99 5.1 PPC 15 

0.45 3458 2.97 6.1 PPC 20 

0.46 3475 2.95 7.9 PPC 25 

0.47 3497 2.91 8.7 PPC 30 

0.48 3586 2.88 9.3 PPC 35 


� ��ت اI���J ا
��ر����ي ا
��`^ة :)٤(ا	�4ول ر89  � E�+L =
 .ا
�5اص ا

 

Free Lime (%) Blaine (cm
2
/g) Density (g/cm

3
) -(�
 µm(%) Sample 90ا	
*�,# ��ى�	

0.15 3350 3.15 1.48 OAC 

0.18 3355 3.12 1.70 PAC 5 

0.22 3368 3.08 1.85 PAC 10 

0.24 3372 3.05 2.00 PAC 15 

0.25 3380 3.01 2.20 PAC 20 

0.28 3387 2.97 2.40 PAC 25 

0.30 3398 2.95 2.65 PAC 30 

0.33 3403 2.92 2.75 PAC 35 


�� �� :)٥(ا	�4ول ر89 Nا I���Jت ا�� �
 � E�+L =
 .ا
��`^ة ا
�5اص ا

  

L.O.I Insoluble Residue SO3 MgO CaO Fe2O3 Al2O3 SiO2 Sample 

1.35 0.15 2.91 2.72 61.30 4.02 7.00 20.02 OPC 

1.50 0.22 2.87 2.82 58.91 4.05 7.48 21.90 PPC 5 

1.68 0.25 2.71 2.90 56.45 4.07 7.95 23.72 PPC 10 

1.91 0.27 2.55 2.97 54.00 4.10 8.41 25.63 PPC 15 

2.07 0.29 2.40 3.05 51.55 4.13 8.90 27.42 PPC 20 

2.25 0.30 2.27 3.15 49.05 4.16 9.37 29.27 PPC 25 

2.42 0.33 3.12 3.26 46.59 4.19 9.85 31.18 PPC 30 

2.61 0.36 2.00 3.35 44.25 4.22 10.29 33.00 PPC 35 


� ��ت اJ :)٦(ا	�4ول ر89  �E� � #
  . (%)���I ا
��ر����ي ا
��`^ةا
�^آ � ا
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L.O.I Insoluble Residue SO3 MgO CaO Fe2O3 Al2O3 SiO2 Sample 

0.60 1.61 0.10 1.42 35.11 16.00 41.27 3.94 OAC 

0.82 1.63 0.11 1.57 34.00 15.44 40.05 6.61 PAC 5 

1.04 1.69 0.12 1.71 32.90 14.84 38.80 9.25 PAC 10 

1.25 1.75 0.12 1.90 31.84 14.25 37.49 11.89 PAC 15 

1.52 1.82 0.13 2.04 30.75 13.61 36.24 14.55 PAC 20 

1.71 1.89 0.13 2.21 29.69 13.04 34.98 17.25 PAC 25 

1.90 1.96 0.14 2.35 28.50 12.45 33.75 19.90 PAC 30 

2.16 2.03 0.15 2.50 27.20 11.95 32.57 22.51 PAC 35 


�� �� ا
��`^ة :)٧(89 ا	�4ول رNا I���Jت ا�� �
 �E� � #
   (%).ا
�^آ � ا
 

 

�C9��
  :ا	�*�.D وا	
�� �����ت ا	��ر��ن ��� ا	)�اص ا	*,� � ���"! � إ

��
�E	:  
  Water Demand: ا	,�ام ا	, ��#  -١

 �:^��

�� ��ت ا
��`^ة  ��� a
�$ إ�^اء ا\���ر ا
�aام ا
�^اء J � ،ا\���رات اN\8 وا
���د �� �Qآ� � ا
��ء ا
'ز�

 �� ��
� ا
��ء ا
'ز�� :� ا �#R ��� a
� 7 +��د ا
�aام ا
 �:���
��Qز : #�ت ا ^n�� @�� �1�� ��
� ا ����Jا

) ١(وا
o#'ن ر%$  )٩(& ) ٨(+� G ا
��وbن ر%$ ). 1±6(
� � ��ت  )٢(& ����
 � �� a
� ا
��ء ا��
 $ % �+��� XE��


  .اI���b ا
��`^ة
 
  

Water Demand 

(%) 
Sample 

23.4 OPC 

24.0 PPC 5 

24.6 PPC 10 

25.0 PPC 15 

25.4 PPC 20 

26.0 PPC 25 

26.7 PPC 30 

27.2 PPC 35 

� � ��ت  :)٨(ا	�4ول ر89 ����
 ��� a

��XE ���+� ا
�aام ا
(PPC). 

  
 

 

  

  

  

  

  

� � ��ت  :)١(ا	C+- ر89 ����
 ��� a
 (PPC).ا
�aام ا

  

Water Demand (%) Sample 

19.6 OAC 

20.8 PAC 5 

21.4 PAC 10 

22.4 PAC 15 

23.0 PAC 20 

24.0 PAC 25 

24.4 PAC 30 

24.8 PAC 35 

� � ��ت  :)٩(ا	�4ول ر89 ����
 ��� a

��XE ���+� ا
�aام ا
.(PAC) 

  
 
  
  
  
  
  
  
  
  

� � ��ت  :)٢(ا	C+- ر89 ����
 ��� a
  (PAC).ا
�aام ا

� ا
��ء وا����داً ����
�� أ
L� dداد '
 XE���
@ هW8 ا
 �: �:�`�
� ا
��ر�'ن ا+�=
 ���
� ��ر+� ً� �K ار�=�ع  �� a
ا

I���bا G� G ���
� ز+�دة ��ا
� (آ' ا��
% ١٦أآ�^ 
٢٦
���ع اNول و  %�
�x

���ع ا( , ����
وه8ا +��د 
L+�دة 

Blaine) ( ���
� ��ت اI���b ا
��`^ة �K ازد+�د 
��
� 7 أن ا
��ر�'ن ه� و+�#�^ ا �
�����
ر�'ن ا

�
�Q�R.  
 I���Jا G� �EL� M+ر�'ن آ����
� ا+�=
 �أي أن إ[�:
� ا
��ء ��
 @�� �ً ��� ^F�� �� ��
Nا I���Jر����ي وا��
ا
 v:و �QR ح����
� و
#�G�] @a�� �Q ا
��ود ا �� a
ا

 � RوروNا � �� a
� ا=cا��
  . EN 197-1/2000)(ا

4
# ا -٢J	ت ا��K	Expansion:  
� ا
��$(د ا
���د +�ّ� ���F ( d 
���n�
 �a�� �5���RLeام 

Chatelier ل�;� � 
، وا
�Qف �G ا
���+� ه� ��^:� إ�#�
 G� أي M��=� �� �
 ^\S�� M#oR أو ���د $��
ز+�دة :� ا
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Initial

Final

 ^�

� �م ا�#
�MgO  Kوأآ� � ا
�L �t+�م  CaOfأآ� � ا
 �ً�� ��Q���=� ء أو��

�R p=��'ت ا��Jه� ذوا
��ء، وا . $ %


��و
 G ر%$ �R ��]�� ��c��
 )١١(& ) ١٠(ا
���د ا
  .)٤(& ) ٣(وا
G �#o ر%$ 

  

Expansion(mm) Sample 

3.81 OPC 

2.80 PPC 5 

2.68 PPC 10 

2.60 PPC 15 

2.46 PPC 20 

2.36 PPC 25 

2.10 PPC 30 

1.90 PPC 35 


����F XE :)١٠(ا	�4ول ر89  $��
� � ��ت ) ا
���د(� � ا����

(PPC).  

  
 
  
  
  
  
  
  
  

� � ��ت  :)٣(ا	C+- ر89 ����
 ����
  .(PPC)ا
��xت ا
  

Expansion(mm) Sample 

3.80 OAC 

3.35 PAC 5 

3.10 PAC 10 

3.00 PAC 15 

2.95 PAC 20 

2.75 PAC 25 

2.45 PAC 30 

2.30 PAC 35 

� ا
��$  :)١١(ا	�4ول ر89  ���F XE��
� � ��ت ) ا
���د(����

(PAC).  

  
 
  
  
  
  
  
  
  
  

� � ��ت  :)٤(ا	C+- ر89 ����
 ����
  .(PAC)ا
��xت ا

  

  

�Ql^ ا
���XE ا
5=�[ً� ��ر+� ً� :� ���ل ا
���د �K ازد+�د 
�:�`�
� ا
��ر�'ن ا+�=
 ���
 I���bا G� G ���
 :� آ' ا

� ا
���د M#oR �: 8ا ا
���ك �i � ً�، وا
���+���^ ه� % v���
���5���
� ا:�`�

���دة ا �E� � #

�^آ � ا�R أ����. 

 @
و��دةً، +��� ار�=�ع أو ا
5=�ض % $ ا
��xت ا
���� إ
 p

� �م ا
�^ وآ8�#
� �G أآ� � ا:�`�
����ى ا
��دة ا

^�
  .أآ� � ا
�L �t+�م ا
^+��

�� K ا��J���ت  وا ����

8آ^، إنّ % $ ا
��xت ا�R

�
�ا
��a� I
� ا
��`^ة آ�i��5 . ات^ t� I�� 7 �^او
 G� د���
� (mm 3.81)إ
@  mm) (1.90% �س ا� a
، R ��� ا

 � RورNا � �� a
� ا=cا��
 (EN 196-3) ا
���دة �M�% G ا
 G� M%أن �#�ن أ ��+(10 mm).  

  

٣- �
  Setting Time:    ���ك ا	*4
� \Nا �ه� ا
G�L ا
=�Initial : Mc 8 ز��R Gا+

R ة^Rذ إ�=
 �R Gء إ[�:� ا
��ء إ
@ اI���J ا
��ف و
 G� �+L� b �:��� @�� �� ��
��Qز : #�ت :� ا(5 

mm) � �=�

� ا�a
 .�G %���ة ا

� \Nا �+�Q
 G8 ز�Final : Mc�=
ه� ا
G�L ا
 ^Fر أ�Qف و���
�R G Rء إ[�:� ا
��ء إ
@ اI���J ا
 b 7 �R � ����Jا �� ��
إR^ة ��Qز : #�ت :� ا

+ ^FNوز ا���(1 mm) G 

��و�R ��]�� XE���
، وا
 .)٦(& ) ٥(وا
G �#o ر%$  )١٣(& ) ١٢(ر%$ 

 

  

Setting Time (min) 
Sample 

Final Initial 

190 125 OPC 

200 140 PPC 5 

214 153 PPC 10 

228 162 PPC 15 

239 171 PPC 20 

250 177 PPC 25 

263 181 PPC 30 

275 188 PPC 35 

� � ��ت ���ك ا
����  :)١٢(�4ول ر89 ا	����
(PPC).  
 

 

 

 

 

 

 

  
  
  

� � ��ت ���ك ا
����  :)٥(ا	C+- ر89 ����
(PPC).  
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Setting Time (min) 
Sample 

Final Initial 

330 300 OِِِCA 

260 195 PAC 5 

240 186 PAC 10 

227 175 PAC 15 

211 166 PAC 20 

201 158 PAC 25 

196 150 PAC 30 

185 140 PAC 35 

� � ��ت ���ك ا
����  :)١٣(ا	�4ول ر89 ����
(PAC).  
  
 
 

 

 

 

 

 

 

� � ��ت ���ك ا
����  :)٦(ا	C+- ر89 ����
(PAC).  

 XE���
� ا
��ر�'ن آ��+M أنّ ��� � �Ql^ ا+�=
 �إ[�:
�G� �EL اI���J ا
��ر����ي  � ��� �: ^ \S� @
��دي إ

��;�
� ا �: $ a

#a�� G@ ا v:و �QR ح����
� �ود ا=cا��
ا
 � RوروNا � �� a
R ��� :� اEN 197-1/2000،  I���J)(ا

�� ��
Nا  �� ا
��ر�'ن��� +�=
 ���دي إ
@ ��^+K :�  إ[�:
��;�
���اء M#oR ����ظ  ��� � اbر�'ن��
��@ ��اد  ا

��;�
� وا
�� ��دي إ
@ ا�^�R ء��
 ،2`�ر+� ا
�� ���O ا
� ا
�� ������ �#�� �K آ�� +'�� �G ز+:�]Jا ���
�دة 

G�L
  .ا

  :Strengthا	
,�و$�  -٣
 ��� a
�$ �c � ��ت اK� �Q1�\ ��R I���J ا
^�M ا

) I���Jا @
� ا
^�M إ��
��@ M#n ��اn ^ ذات أ��Rد ) 1:3
)40×40×160 mm( ��ّ;� �، و�F G$ آُ�^ت ��� أز��

 �ر%$  ولاو��[� ا
��. +�م(180,90,56,28,7,2) % �� 
& ) ٧(ر%$ واnN#�ل ) ١٧(& ) ١٦(&  )١٥(& ) ١٤(

`�tط  )١٠(& ) ٩( &) ٨(bا �
���a� XEو�
)Compressive Strength ( �1ف�
bا �و��aو�

(Flexural Strength) ة^`��
� � ��ت اI���b ا����
.  

 

Compressive Strength(N/mm
2
) 

Sample 

180 d. 90 d. 56 d. 28 d. 7 d. 2 d. 

53.20 51.66 49.91 48.12 33.33 19.37 OPC 

54.12 53.54 51.62 48.10 32.49 19.00 PPC 5 

53.65 51.04 50.20 43.12 31.25 17.58 PPC 10 

49.95 49.37 43.95 41.03 26.66 15.99 PPC 15 

45.20 43.53 39.99 35.20 25.00 14.00 PPC 20 

40.41 36.87 35.62 31.03 22.08 13.12 PPC 25 

35.41 34.58 31.25 27.28 18.54 12.62 PPC 30 

32.83 32.21 30.41 24.37 16.87 10.00 PPC 35 

� � ��ت  :)١٤(ا	�4ول ����

`�tط bا �)
���a� XEو�PPC(.  
  

Flexural  Strength(N/mm
2
) 

Sample 

180 d. 90 d. 56 d. 28 d. 7 d. 2 d. 

8.80 8.73 8.50 8.30 7.30 4.60 OPC 

8.93 8.85 8.65 8.47 7.45 4.58 PPC 5 

8.74 8.80 8.55 8.35 7.25 4.36 PPC 10 

7.86 7.8 7.7 7.6 6.16 4.00 PPC 15 

7.83 7.6 7.6 6.7 5.5 3.91 PPC 20 

7.76 7.4 6.8 6.06 4.8 3.7 PPC 25 

7.46 6.7 6.3 6.00 4.6 3.5 PPC 30 

7.26 6.06 6.1 5.8 3.9 3.00 PPC 35 

� � ��ت 
 :)١٥(ا	�4ول����

��1ف bا �  .�a� XE��(PPC)و�
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� � ��ت  :)٧(ا	C+- ر89 ����

`�tط bا �  .�a�(PPC)و�

 
� � ��ت  :)٨(ا	C+- ر89 ����

��1ف bا �  �a�.(PPC)و�

  
  
 

Compressive Strength(N/mm
2
) 

Sample 

180 d. 90 d. 56 d. 28 d. 7 d. 2 d. 

85.20 95.08 102.50 103.95 89.79 81.45 OAC 

73.1 81.75 83.12 88.33 82.49 68.95 PAC 5 

70.32 74.37 80.00 82.49 78.33 62.49 PAC 10 

61.98 68.35 70.00 73.75 66.66 55.41 PAC 15 

47.18 55.58 59.37 60.00 59.78 47.49 PAC 20 

41.14 47.62 50.00 51.25 48.12 40.83 PAC 25 

35.69 41.20 43.37 47.50 43.12 39.79 PAC 30 

32.68 36.95 38.37 40.50 38.54 33.95 PAC 35 

� � ��ت  :)١٦(ا	�4ول����

`�tط bا �)
���a� XEو�PAC(.  
  

Flexural  Strength(N/mm
2
) 

Sample 

180 d. 90 d. 56 d. 28 d. 7 d. 2 d. 

9.4 10.7 12.13 12.7 12.43 11.1 OAC 

8.00 8.20 9.00 10.96 9.53 8.80 PAC 5 

7.85 8.00 8.70 9.16 8.36 8.03 PAC 10 

7.55 7.62 7.70 7.90 7.26 7.10 PAC 15 

6.95 7.00 7.15 7.26 6.40 6.30 PAC 20 

5.76 5.90 6.60 6.80 5.93 5.90 PAC 25 

5.00 5.30 5.60 5.84 5.50 5.06 PAC 30 

4.02 4.23 4.70 5.10 4.10 4.73 PAC 35 

� � ��ت  :)١٧(ا	�4ول ����

��1ف bا �)
���a� XEو�PAC(.  
 

 
� � ��ت  :)٩(ا	C+- ر89 ����

`�tط bا �  .�a�(PAC)و�

  

 
  .(PAC)$,�و$� ا�0Q�Rف 	��O�O � ��ت ) ١٠ (ا	C+- ر89 
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�� ��+��وا����داً ��@ 
��XE اI���J ا'
   :��ر����ي 
أ+�م ���a� �=5و�� ) ٧و٢( ��� ا���Nر ا
��#^ة  •

 �� �
�R �

`�tط 
�� K ا
� ��ت ا
��`^ة ��aرbا
 �
�� ا����bال (OPC)ا
� �ر+ K ��
#G و, :� 

 �=cا��
��a@ ا
a $ :� ا
��ود ا
����ح �QR و:v ا
� ر%$ RوروNا � �� a
 ا

• )(EN 197-1/2000 . 

•  ^�� ���٢٨�+ K ��

`�tط bا �م ���a� �=5و�
 �� ا
� �ر+� �
�R �
ا
� ��ت ا
��`^ة ��aر

(OPC) ,و v:و �QR ح����
��a@ ا
a $ :� ا
��ود ا
� ر%$  RوروNا � �� a
� ا=cا��
-EN 197)(ا

� ا����ال  1/2000��
 @��٢٥.% 


`�tط :� ا���Nر  •bا �+��د ��� ا
5=�ض ��aو�

���دة ا
t`�ر+� ا
��#^ة إ
@ ا
�=��M ا
��1ء 


��$ ا
��ر�'ن �
�#�
  .ا
+�م �;�� ��aو�� ) ٥٦,٩٠,١٨٠(��� ا���Nر  •

 ���
 @�� �� ا
� �ر+� �

`�tط أ��@ �G اbا

5=�ض% ١٠ا����ال b�R ه���R 8\S� $F ,و G#


 �=cا��
��a@ ا
a $ :� ا
��ود ا
����ح �QR و:v ا
� ر%$  RوروNا � �� a
 . EN 197-1/2000)(ا

�� اbر�=�ع إ
@ ا
��Qء �=��M ا
��دة +��د � •

��$ ا
��ر�'ن �
�#�
 .ا
t`�ر+� ا

•  K ��

��1ف :� آM ا���Nر bا ��#�ن % $ ��aو�
 �� ا
� �ر+� ��
 �ا
� ��ت ا
��`^ة أ��@ أو ���و+

� ا����ال ��
 @����R 8\S� $Fه� % ١٠

5=�ضb�R . 

 ��'
 �� ��
Nا I���Jا XE��
وا����داً ��@ 
�+���:  


`�tط  :� آM ا���Nر  •bا �ا
5=�ض :� ��aو�
 �� ا
� �ر+� �
�R �

�� K ا
� ��ت ا
��`^ة ��aر

(OAC) و �QR ح����

#a�� G@ ا
a $ :� ا
��ود ا
� ر%$  RوروNا � �� a
� ا=cا��
 EN)(و:v ا

197-1/2000  �:�]Jا ���
 M;� ����� @��
 @
� % ٣٥إ��
و+��د ا
��� إ
@ ا
K� d ز+�دة 


�Q ا ��
� ا � � �
� ا
�^آ��ت ا��
 K=�^� �:�]J
 ���
��aو�� ا
`�tط ��5=`� وا
5=�ض 

�a� �Qو�� ا
`�tط  ��
� ا � ��
bآ��ت ا^�
ا

� 
��. . 


��1ف :� آM ا���Nر  •bا �ا
5=�ض :� ��aو�
 �� ا
� �ر+� �
�R �

�� K ا
� ��ت ا
��`^ة ��aر

(OAC) و����

#a�� G@ ا
a $ :� ا
��ود ا �QR ح
� ر%$  RوروNا � �� a
� ا=cا��
 EN)(و:v ا

197-1/2000 @��  �:�]Jا ���
 M;� �����
 @
 .%٣٥إ


`�tط  �٢٨�� ��^  •bا �+�م �#�ن % $ ��aو�
 ��
 K �� �: G#�+ �� @�1ف أ���
bا �و��aو�

 .ا����bال

 :ا�T�*�*�Rت


G#�+ d ا��b=�دة SR ةL���
� ا+^�5�

��XE ا
�را�� ا I� R G�

� اI���b ا
��ر����ي و���c �: ر�'ن��

=�+�ت ا I���Jا
�� ��
Nا  � �a�
�Rون أن +�;M ��ه�ر ����ظ :� ا
�5اص ا

 � RوروNا � �� a
� ا=cا��

I���f ا
���X وا
���دة :� ا
)(EN 197-1/2000.  

�% (٣٥+M#o ا����ال  
� وز+�Z� �� ) آ��� 
�G ا
��دة اNو
�

R I���f�=�+�ت ا G�] �5اص
�ر�'ن ��aR Kء ا


L+�دة  I���Jا ����c �: ًو:^اً ا%�;�د+ً� آ� ^ا �=cا��
ا
��اً �� d�n ���و�� أو ��5=`=�#R ج��
Jا �  .آ� 


=�+�ت ا
��ر�'ن \�1ة  G� ة^ �#
� ا �#
إن ا��Q'ك هW8 ا

G� �ً E�Q ��ا�� هW8 ا
�=�+�ت :�  �Z �

�� �O �5 ا �ه��

��

K ا�;�
� Lا ��d و�G ا�N^اض ا
�� %�  �#��ت ا Mto�
� ��@ هW8 ا
�=�+�ت+��
� �FS ^ ا
��ا�M ا� �
 .���ث 
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Abstract 

 
This research studied the possibility of the use industrial waste Porcelain (which contain 56% 

SiO2) as alternative material to each Portland cement and Aluminum cement separately to take 

advantage of this material in Portland cement manufacturing, and together to get rid of 

environment pollution. The industrial waste Porcelain added to the mix Clinker - Gypsum in 

Portland cement and to the finished Aluminum cement by percents of 5%, 10%, 15%, 20%, 25%, 

30%, and 35% w/w and it was compared with reference sample that does not contain industrial 

waste Porcelain to figure out the affect of adding industrial waste Porcelain on the properties of 

cement. It was concluded that the industrial waste Porcelain could be added to each Portland 

cement and Aluminum cement without affecting significantly the cement properties.   

 

Key word: industrial waste Porcelain, Portland cement, Aluminum cement, environment 

pollution, cement properties 

 


