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Abstract: The Kalibbar Nephelincyanite comes from a region in East Azerbaijan. Its mineral 
and chemical composition is nearly similar to an Indian feldspar which is used in some of 
Iranian tile and ceramic industries. The procreation and behavior parameters of Kalibbar 
Nephlincyanite with the Indian feldspar in production of Monokotorata tile engob, has been 
studied comparatively. Nephelincyanite has shown lower thixotropic behavior, compare to 
feldspar, during preparation of raw materials. Consequently, loss water requires in processing 
of granulates with more suitable particle size distribution in tile production. Phase analysis of 
the formulated engob containing feldspar showed orthoclase, anorthit, mullite and zirconium 
silicate after sintering of, while in the formulated engob with nephelincyanite, orthoclase, 
anorthit, zirconium silicate, leucit and nephlin phases are detected. However, zirconium 
silicate is added to both formulas in order to create color properties. Absence mullite phase 
and the presence of Nephlin and Leucit phases made little hesitation on properties and 
behavior of Nephelincyanite engob at different temperatures in comparison with feldspar. But 
further investigation on thermal behavior, energy changes and weight and volume differences 
during sintering process of the engobs, showed that the thermal behavior of both engobs are 
nearly similar and there will be no concern in substituting the Indian Feldspar by Kalibar 
Nephelincyenite in the tile production technology. Economically there is a good reason to use 
Nephlincyanite in this substitution. 
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 � ^�e4-4� 5(
NA �� `�
�+' �'(� �#4(X �	6: ��
"E "A'([ .

@4-?� S6T� �6<�c 7�(: �� �K �4#4Q! �(Q3�' "Q4�(* �� 
]�F ���H� 0' q4F ��4�F �(&K pD! �� �
(X �	6: ^F�I ���H�

"E "A'([.

86C69����� '���
D ����� �������� �� ���� �� 
����  !
��� ��������


%��(<B�	 0' �AR' �� �k'�' ^F�I 
E $6<�Qc �J# Q4�&'R5"QE 
�!' .j+6E 0' �B �Q�� �* 5"E ,6�RQ� '� W+G �"��QE(= .'Q
@

�F $6<�c4MA' ��4Q� + ��'� ��"Q�'(*
Q%��� 6a�Q� ^Q�'(. 0' 
g*44E�B ��9F' 6���� R����!(� 6a' 6F R"E�F 2�(B .�Q!' pY'+

 'N	' �F �B
��� qR�0 ��'(X �E 0�	 4��� ��&R�'(Q� �QE(J?* 
�+'4'N	' �
� q�
"F� .��(M� ��E(J?* 0' f= Q�� �� �A�R�Q�= 

��9F' �F '� ���1 �6h� ��(��/�×�/�×�<��! ��6QF LQ9%� 6<� 
��01 R'6F + 2�0
� �'6I 2�3<!� �� �J#! ���H�' q�"#A�.

?>�� E$"#A� ^4�&* �4�+' �'(� ��6X ":�� @4-?� W(3�' $N4�1<4#4!�*�O!"-	 W(3�' $N4�1 +�+I4`�! �� ���1 �M���.
#4-?� W(3�' �� ��6X ":����*�O!"-	 W(3�' �� ��6X ":�� `�
� �F (-4B 6A �M4I 2��� j(� 

8� 8�w��� R0'��M4B �
6	)MY35(

��  ��� �4#4! @4-?� 26<���#K 

xx���� R0'��M4B �
6	103

��8��� �#4�(�1 

8 8���� N<4��0 

88��� f4-4! 

������ 5(B6
0 

����� 0(�0 @�(k�B 

 ���� 	R"#A 7�O!"- 

 8/�8��� TPP 
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����6�I ��%�(=6! ���'0�' v�

>��? F(X �	6: 7�H!�)��
��T<I' R�X 0' 
N3
#�-?� $64E �F 7�O!"-	 4@�4#4! `�! �� �N
 �� �E�K "4�(* UM<J� r
 �� ��	���.

�#4-?� W(3�' �*�O!"-	 W(3�' 
�A 6<�'��=

W(3�' "B 

��/��� �x/8� W(3�' (-4B 6A $"E ,�M* �M4I)`�
�(

��/��x xw/��� �E�B UF6� 6<� 6A W(3�' $"E ,�M* �M4I)`�
�(

��w�8�w ���w��� W(3�' $"E ,�M* �M4I���� �E�B UF6� 6<� )`�
�(

�w�8�� �#
N3
�X @
' �F �B6E @
' ��'0+� "4�(* �M4I S\<[')`�
�(

8���x��� �#
N3
�X @
' �F �B6E @
' ���A�� "4�(* �M4I S\<[')`�
�(

��wxx���� �#
N3
�X @
' �F �B6E @
' "4�(* ���4��! �
(X �	6: @43��4�)`�
�(

86C656'���
D ����� G9-�:� 

"Q#A 7�OQ!"-	 0' �Q�(M� PR+Q
Q-?� $64QE 0' �Q�(M� P4@

�4#4! ��'� �F �"Q#FR0Q
68� �4Q!�6F R'6QF �5+6Q%���Q<	� 
2�3<!� 0' ���1 �
��6c)STA ( � �'01 2�3&�'�4"H"QE 2��?<!' .

��(M� 0'�AR"#A 7�O!"-	 R��� �* Rw� <��! �X�� 4+ �'63
 �#A1 �F8�<��! CX�� 4I� 6F �'634�Q* 51 $64QE CQ�(M� 0' + ��

���R8x� <��! �X�� 4�#A1 �F + �'638�<��Q! �QX�� 4�'63
 I� 6F4��)STA ( ' �� �B �!' R�+1��
 �F ,0] �"�1 ^M. �F
@
!�6F��(�1 ��A4M� �# ���1 �� UX6� ��(4�Q!' 2�(QF N.��Q<	� �QAR

' �� �'(�
���1 @4"E �Ha N)^%E8+�.(�Q?*4�'�(QM� 6�QAR
^%E �� 2"E �Ha�AR8+�0' "#*��H. :

 ��� $6<�c �� �
���*8� <��! �X�� 4�F(_� n+6[ �'63
�0+ �	' +��� 2"A�&� �(E.

8 ��� $6<�c �� �
��� �* �� <��Q! �X�� 4���)<Q!' �'63α
�F N*�'(Bβ� 7�(: N*�'(B �c4�6.

� �QQ�� $6<�QQc �� �
wx� �QQ* x��<��QQ! �QQX�� 4"QQH* �'63
^
�(k�B4#4�(k�B�<� �F �4#42+6c W~X �F 2'6MA �OH2"A�&Q� 
���(E.

^%E �� �-?� $64E �
��6c ��<	� N4���1 4@�4#4Q! �6QE �QF 
�!' 2"E �k'�' 6
0 :

 �+' 4c��6c C-I @46��� �� R���*8�� <��! �X�� 4�QF �'63
I�F �F(_� n+6[4�!' �(F6� ��(M� �� 2"��M.

8 �'�(M� �� )DTG (Q�0+ �Q	'��Q�� $6<�Qc �� �
8w� �Q* 
��� <��! �X�� 4E�� �'63�W1 n+6[ 0' �ARI�F 4�Q!' 2"Q��M

 ��� �* �BR��� <��! �X�� 4�+"Q/ �Q.�F + ��'� �Q�'�' �'63�
�0+ �	' ":������(E.

� ��6c C-I c46�
�Q�� $6<�Qc �� 6Q3�
xwx �Q* ��� �QX�� 
<��QQ!4QQE�� �'63�A 5�+�0 0' 4�QQB+�"4^)OH((%�QQ� 0'
�

' �� ��0+ �	' �.�F �B �!'
�� $6<�c @�(E.
� g* ^K44-?� 50+ 7'64@�4#4! �+"/ �� �/��Q!' "Q:�� 

-?� C�(M� �A���6c C�'�' �F �B4@�4#4! �Q�� �* R��� �QX�� 
!<��4�!' �<	�
 ��H#<!' �'63.

*+�Q?<� �
�Q�6c ��Q<	� �K �!' R�+1��
 �F ,0]�QF4Q-?� @4@
�4#4!�(M9� �"&� 2"A�&� 51 $64E j(� +.

86C676��
� '��� �(�	��	 �	 =H�* ID�
�	
J �K�!A��	 %
'���
D 

�F �X(* �F)`+"X�('NQ	' �QF �QB "E ,(-9�
Q-?� "Q:�� q4@
�4#4! B6* �� 4Y �W(3�' L6
D[ �
��6c ���H�' L�W(Q3�' 

'N	'
� q�
"F� .��(M� �QAR*�OQ!"-	 W(Q3�' �)UQX6� (6QY
L
@4-?� �(3�' �F �H�� �*+�?<� �
��6c ���H�' <4#4Q! 5�&Q� �

��"A�.
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+ R0�	 7'644g* @4-?� ��<	��4#4!��
��� �� 6H4-B . . .v�

=,&/#)#�����1 4�
��6c N)STA (#)#� +�g*44�0+ 7'6�)DTG (�A���6c @MY)DTG ("#A 7�O!"-	 �FR.

=,&E���1 4�
��6c N)STA (#)#� +�g*44�0+ 7'6��A���6c @MY )DTG (-?� $64E4@�4#4!-B46H.
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����6�I ��%�(=6! ���'0�' v�

>��? L�<�
��01 0' ^:�/ u
$6<�c �� �J#! ���H�' q��� 8�<��! �X�� 4�'63.
 كد نمونهيفلدسپاتيسينيتنينفل

)×١٠-١7/˚C(ب انبساط گرمايييضر 79/60 32/65

C6�� �� ������� M	#N � ����� ���� ������A� �	 OA. 
'&#<� 

"#A 7�O!"-	R0' }�H
6�* w��0\B(*�' ":�� �H�1 ":�� 4��
�/�*�(�1 ":�� 4����F + �@�(k�B ":�� 4���K 0' ��ARH��X �

l + �'01 N*�'(B ^�� 63
�4%&* 264���1 + 2"E ^4���K N�<[�#E
)XRD ( -?� $64E4@�4#4Q!)^%QE(�(QX+ $"Q#A� 5�&Q�
�/�x �0\B(*�' ":�� /�� H�1 ":�� 4��8-?� ":�� 4�@�/�

*�(�1 ":��4+ ��/w(%�Q� ":�� 
�Q!' �.�QX R'6QF
N3
#�
-?�4@�4#4! �JF R"#A 7�O!"-	 R
� 7�O!"-	 6A �
,0] �63

 -?� �B �!'4@�4#4! '6	 @MY "�'(<F 
0�! 2���1 "#R,�3#A +
E�B $�(B �� ��=�)`(_ �F8 $�+� �F 6<� �wI�4��= ��
 �Q�� @
6<&Q4F �F +Rw� <��Q! �QX�� 4�'63 (�
�Q4��K �QA0�	

 ' L!�#� �
��6c ��<	� �F 7�O!"-	 �F�&�
�M� ��J Q
 �(DF �"
�Q%
'�'� `(T)�RB + Z'([ 4?4"E�F �6F��B L!�#� �.

!�6F��AR�+' 4'�'� 7�OQ!"-	 W�l+� �'� 5�&� �RZ'(Q[ 
�!' ��'+�6c� + �6QK 2��?<Q!' ��Q
0 W1 0' 51 �Q4�* �� "
�F +

`(Q�'6c "Q#
'6	 @MY W�l+� @
' 5"E �<�� 0' R64c(-X R'6F
 0���'+� 0' 2��?<!' �F 0�4� �R0�! 6Q* ^Q�� �
�QARQ-=�7�?�Q	 

)TPP (��'� .-?� W�l+� ��4��/ ��4@�4#4Q! B6* "QI�	 47�QH
 LQ!�#� �4��4! �F 6<MB W1 �'"�� �F '~� ��!' ��'+�6c� �Q�-

"!� .�Q�'� "Q#
'6	 @MQY 51 W�l+� 5(e +�(�<Q!� R0�Q!
 �<�� ���/ �M� �c� ��(E4��'"Q� '� �A0��Q�'+� 0' 2��?<!' �F 0� .

i6�' + W1 S6: �.�F 7+�?* @
'R�(* �� 6<MB 40(* + ��'� "Q
U
��'�"#FR@4-?� 0' 2��?<!' `(_ �� �94H_ �4#4!���(E.

QQ!�6F���� QQ
��'R"-	 Z'(QQ[ 0' �QQ[6F QQ-?� + 7�OQQ!4@
�4#4! �Q�� �� 2"QE �E(J?* �QAR��� Q�' ��� �QX��

<��!4�'63)`+"Xw(&M[ ��+��� 6<�F Z'([ $"#A� 5�&���
��"F ���3e + ��H��'�AR-?� 4@<4#4Q!���Q/ �� ��Q!' ��QB 

-?� ��"F W1 W~X4@<4#4!�2"QE 6Q<MB 7�OQ!"-	 �F �H�� 
�!'.

���
���1 C�4�
�4��K N)XRD (��(M�A�RW(Q3�' $"E �<�= 
-?� �F 2"E R"#H�(�6	4@�4#4!)^%E�(UX6� W(3�' �F)j(�

*�O!"-	�) (^%E�(���K �(b/ 63��4F �(Q3�' �� �*+�?<� R�A
-?�4@<4#4! �!' �*�O!"-	 �(3�' �F ��
��� �� �.��)`+"QX
x(-?� �F 2"E R"#H�(�6	 W(3�'4@�4#4! �Q�4��K 6QF 2+\. �R

H�1 �0\B(*�'4��](� 
! ��4-40 7�%
�(B6 Q4 ,()CQ�(M� "Q#��MA
*�O!"-	�?! ��� �[�! R'6F 4�� �	�Y' `(�6	 �F �K "�(E (
��4��KR(�Q
�4Q-?� + �4*�OQ!"-	 CQ�(M� �� �"Q��'� �(QX+ @�
��4��KR(�
�4-?� + �4��'"� �(X+ @.' �(b/ '~�
�� �Q�4��K @

-?�4@�4#4! ��*+�?<� �
��6c ��<	� �.�F "#�'(*������ Q
��
*�O!"-	 C�(M� �F���Q<	� �Q!�6F `(_ �� ^�&� @
' �K �"�(E 

�QK �*+�?<� �
��6c ��<	� + �	6c 7�(: �(3�' +� 6A �
��6c
 @4-?� S6T� U����4#4! 2"&Q� 2"A�&� �(E �(3�' "4�(* �� 

�!' .

P6�&	�
� � QR� 
P656'���
D ����� G!���� 

R"Q#A 7�OQ!"-	 �
�Q�6c ��<	� C�
��� �� @4Q-?� �QF �4#4Q! 
�� 6H4-K�6K 5�4F '� 6
0 u
�<� 5'(* :

�� ��*�OQ!"-	 CQ�(M� �Q�0+ �Q	' + �F(_� �+6[ C-/6� @4�+'
 ��� $6<�c�
���*8� <��! �X�� 4�� 2"A�&� �'63 �(QE .��
�+' ��4��/4g* @4@4-?� C�(M� �� �
��� 7'64<4#4! n+6Q[ �F �

c�Q�6c CQ-I �� �Q�(M� �� 2"��� �I�F �F(_�4�Q�� �� 6R���Q* 
8��<��! �X�� 4�� 2"A�&� �'63�(E.

(! 0'R�
C��)<Q!' �*�O!"-	 C�(M� �� 63α�QF N*�'(QB β
��� $6<�c �� N*�'(B�
��� �* �� <��Q! �X�� 47�(Q: �'63

��c4�6.@4Q-?� C�(M� �� ��+ <4#4Q! Q�0+ �Q	' ��$6<�Qc �� 
����
8w� �* ��� <��! �X�� 4QE�� �'63�1 n+6Q[ 0' W�QAR
I�F4��� �* �B �!' 2"��MRC˚��� �+"/ �.�F + ��'� ��'�' �

�0+ �	' ":����� �-/6� @
' �� �(E.
"H* �*�O!"-	 C�(M� r
 ��
�(k�B ^4#4�(k�B�<� �QF �4#Q4�

2+6c W~X �F 2'6MAOH��� $6<�c �� �
wx� �* x�� �X�� 
<��!4�� 2"A�&� �'63�(E .@4-?� C�(M� �� ��4��/ �� 4Q!<4# �

c��6c C-I46�Q�� $6<�c �� �
xwx �Q* ��� <��Q! �QX�� 4�'63
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+ R0�	 7'644g* @4-?� ��<	��4#4!��
��� �� 6H4-B . . .v�

E���A 5�+�0 0' 4�B+�"4^)OH((%�� 0'
�.�F �B �!' �
' �� ��0+ �	'
�� 26<�c @�(E.

g*44-B 7'6�2"Q��� �I�QF W1 �QF �(F6� 7�O!"-	 �� ��0+ 
�Q!' 51 2'6QMA �Q4#4�(k�K �� �(X(� W1 �'"�� + ��(M� �� .+

�-K 7'64g* -?� ��0+ 4@�4#4! �� 2"Q��� �I�QF W1 �QF �(F6� 
CQ�'�' �QF �QB �Q!' 51 2'6QMA �
(��� R��<[�! W1 + ��(M�

 -?� C�(M� �F �A���6c4@�4#4Q! �Q�� �Q* RC˚��� ��H#<Q!' 
�!' 2"E .*+�Q?<� �
�Q�6c ��<	� �!' R�+1 ��
 �F ,0]�QF4@

-?�4@�4#4!�(M9� �j(� +2"E �
'�0 @A1 "&� 2"A�&� 51 .

"#F UMXR�
�Q�6c ��Q<	� �!�6F )STA ( "Q#A 7�OQ!"-	R+
-?�4@�4#4! �� )`+"X�(�!' 2"E �k'�'.

P676S�N �-�* G!���� 
��"F �� 2"E P&[ R�AC˚�� _��-?� �.�! 4@<4#4!�

��� ��
��"F �F ���AR*�OQ!"-	 $"QE P&Q[ ��Q�+��� R'�'� 
�!' R6<MB �&M[ .��'� �'6I 0�J� $6<�c �� ��+.

>��? T�<�
��� u
-?� $64E Z'([ C�4@�4#4!+ 6H4-K �A��� �� 2"E �E(J?* R"#A 7�O!"-	Rd-<�� ]x[.

C˚�� C˚�� C˚��� 
��01 j(� 
q

��� 

7�O!"-	 
-?�4@

�4#4! 
7�O!"-	 

-?�4@
�4#4! 

7�O!"-	 
-?�4@

�4#4! 
�+' �'(�4�

�8� �� 8x� ��� x� 8�� ��+���&M[���= 0' f= kg/cm2

�/�8/ x/x�/� �/�/w��= ;K'6*)":��(
/��/�/��/�8/8�/8���3egr/cm3

�/8/�/�8/��/x/wW1 W~X)":��(
���/�w�/���/�w/���/�w/L.O.I 

=,&F���1 40�	 NR)XRD (-?� �F 2"E R"#H�(�6	 W(3�'4@�4#4! �E(J?* 0' f=.
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����6�I ��%�(=6! ���'0�' v�

=,&L���1 40�	 NR)XRD (�E(J?* 0' f= UX6� W(3�' C�(M�.

>��?U���1 4�A0�	 ���4��K NR�E(J?* 0' f= �(X(� -?� �F 2"E R"#H�(�6	 W(3�'4@�4#4! -B46H+(M� �F 2"E R"#H�(�6	 W(3�' C� 7�OQ!"-	 
R"#A.

 �#V� ������� "#$�	'�� "#$�	�������'

�A0�	 j(� 

0\B(*�' 
*�(�14�
](�
�

!4-40 7�%
�(B64,(

0\B(*�' 
*�(�14�

!4-40 7�%
�(B64,(
(�
�4�

-?�4@

>��? W"#F UMX R���1 4�ANR�
��6c )STA ("#A 7�O!"-	R-?� $64E +4@�4#4!-B46H
"#F UMXR�<� 
���1 0' ^:�/ u4NSTA 

-?�4@�4#4! "#A 7�O!"-	R
��� 2�+")��
��'"[ ��� 2�+")��
�'"[� 

8�� ���F(_� n+6[ 8� ���F(_� n+6[ 
��� 8w� �A W1 n+6[R��<[�! R�� ��� ���)<!'α�F N*�'(B βN*�'(B 
�x� �� %&*4�(�1 ^4! �#4-4-I 7�%4��
x�� wx� "H*
�(k�B ^4#4�(k�B�<� �F �4#4�

P686����-#�
� 'X�0� "#$�	 YB��Z M	#N G!���� �A� (�&
 ���� Y
�&�����
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