
)����� �	�
��:�/�/����
��� ����:��/��/��(

�����  �����
÷

"#$% &'(%)*�
� +���#%, -���'./ '���)Dy2Sn2O7(��)0 1�� �/ ).2�)
�  3�	 �//��4��� �
/��
��#5�%-# , �(6����7 

#8,9: ;%�8�9�� 9<=� ���/7 >�<?-)8�/-��=��*

@�)0 	("
	 @96��,� �A("
A�B�C�,� @�D��,� 

6E(@9:, ��
FG��� � ��#5�%'��� �
).2�)� +���#%,
%)*�(&'(Dy2Sn2O7)B,'$H/
2)I A(;�� J
*%, K($�/��)0 1�� �/�
�I(9L �� �
0����-9
�)0 �%�)/ B7 �6(# , � -��#5�% ., "#$% ��
2)I F(>'.=� 3, �J�/N�2, >'�(O.8 9��/7 
)SnCl4; 5H2O(�#� P��Q(+,) �
%)*�(&'(III)  (Dy(NO3)3.xH2O) �R�� �/��-�'��Dy/Sn �/ )/,)/�,S/N,�/N,T/N,

�/N9L @��U#%, .� P��Q )V,
%)*�(&')Dy (��9:�� �/-6�I)/ �W.#��(2)I P(� +���#%, J
%)*�(��� �� �� 3�/ �/ &'-
��NN #��% �?��(=� �� �,)D(��Q X-%�)/�9
�)0 .1,) 'I) -,
Y6)XRD (��'<�-��� �� @9L �� 3�/-°C��NN 6�I(P

���'./'���-� ��#5�%
� +���#%, ).2�)
%)*�(,3, �/ ,� &'-��,� B��� .��'<� ����-@9L �� 3�/����� ��-3, )#<2
°C��NN � 3�	 �'Z[-�2,(��3�	 � O.8 9-� ��
� �,9
� )D("
�9L @9 .�#�
\ ](W^$%�)�_�`,)	 GU$/)UV-Vis (2 �,� B��� �

,"	, �/
� P��Q G
%)*�(a)�, b�0 �&'-��)#�0@�N/��IeV��/TCI((� )�$29.��4I
� )(c'6%�)6 ��)#6�,��/����0(P
�(�,9�(FE-SEM) 6�I(�'./'��� P��-� +���#%,
%)*�(� ��#5�% �/ &'
�I ,� ).2�)(
9�)2.

@a,���-.2(9-:�2, 3�	(� 9
).2�)d� +���#%,
%)*�(&'d0�
����-��#5�%-d��)0 1��/�.

��9�� 
@3�)�,
6�.:, b,9�, 3,�	("
)e� B��,96-B���7 �%� �/ 

/ ��=I, B'��8(� F(� ���) f)#�� @�D#%�5 A
 �'?� +�RV,
,)/-�<� �(���)-R\ �� �'?'�(�H�/ d�%, )e�
��=I, �

�(�,'8 ����)(#�� F�3 � O��? +�': �/
:'I )I�R(� W�'L�9.

,)/ &98 A-B9L A
�"�, �/
)e� F
g�"/ �G��� 

B'�,)(  Rh8 AI�\�$C�(���%, ]i[.AIRh8�\�$C�(��
Q'j'���� ;��>�%5, -��()@�'/ � �)��/ �/�
@�09 9?
-9

%�)/�@9L �%,./,k?(��'$2�Rh8 AI�\�$C� -��(��
)/ �'4I � B���I��0�D������H���-\�$C��)#6�,(Y"2)<#�

�%,.�
l,) >�% ��i�mi I,�n �'?�� ,�(���$� �)2 �/ �2
I,n �'\��'I OR$�(9�(B,9 \�$C�(��9$#�� , 3, �
F&�� ��

Rh8 AI ,� ���7�\�$C�(���L,k0 ]i�o[.AI 3, �'e$� 

Rh8�\�$C�(��I,�n�+,�n �/��� �/)#6�,��/
6��%,.B�<�
�'\ )#6�, �,���/ +,�n �2
6��'I OR$�(9�(B,9 )#6�,
6�

AI �9$#�� Rh8�\�$C�(���("OR$� �'I(9�(B,9 
\�$C�(���%, .Rh8 AI +,�n �'?� +�': ���\�$C�(��

,)L ��
X�
@��/ ���7 �
.:, +,�n B,'$Q �/ 9�$/(��-)e���
9�'L �#	)0 .03�I �/�	 �("
, �/ p	'� >�DE @��� B��,96
��^

������-Q'$4��, 3,
^Q +,�n F(���'./ �� J-�2,(��9-
2�5������/&��
K$(*%,�@9L9�, ]o[.��'� )#2�
+)/��? A

� �'�	�)  �()e� @�)0 )R�� B��L A
�'#�,'2 9[,� ���� @���
���$	 � ;.Q ��%'�-2,(���� �'�	�)  @,)<� �/ �,��$
A

'�(
j'I �/ p	'� B9% �� A�q  Y2�� ��%'� 3, )$(r
B'�,)(  s�� ��#5�% @9����
3, �
Rh8 AI A�\�$C�(��

��*%,(F��-
@�3 K9�9L .	("
AB,�B�)#6�, �����
��

∗FU.I �>'t�� @9$�
'� :u�i�vouoiwi)/�<� �:uomm�ooumxw�6(��)#6�, ��  �:bmohagheghi@du.ac.ir 

� ��(/ >�%;�� y��<L �&'% �"(
� �zNN{=U: 3, �v�| �ISN}

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             1 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


}�~ ���=� -)8�/ ���/7 >�<? �#8,9: B,)
, �%�$L ���2 � �%�$L�'./ �.^� 

*%,(F��-
K@�3
�#	� �2 9�, p.h� )U: A
�"� -��� �� �/
�':H<? �#%� +�Rh8 AI 9$������-\�$C�(��� ��#	��-
9$$2 .,
F
)#<�� 3, �#	�
U�2 F(�� +�i�5, >�%(�%, )

]m[.
Rh8 AI A�\�$C�(�����3��'I(� 9��2 �'L
�q#5,���? ��0()-*%,(7 �'?'/ F
9d*%, @�)0 )�($��/

f,)#L,�,k0-
�?���E A��?���E �/���<�
�, �Q�/
��^

Rh8 AI A�\�$C�(�����'L � �2�,� ���7 B,'I (B'�,) 

�'./RL ��(��2)[?'��B,�,9	)\
I A(��#%, �� ;
&'��
�	)0 )e� Rh8 AI �2����
\�$C���L 3,(��,� W����

� �'?'/�9���7 ]w[.,
Rh8 AI F���-\�$C�(��+,�n
H8,��RL(B�)#6�, �B'I�)  � ��� ��(9$#��/ ��, �RL +�': �

	)H� +,�n����'L9�3
� )e� �/ ,)��2 9%��/
��#	� A
H<?� (B'�,) ;I,B�)#6�, � ��;� �/ )V'� �'\ �/ �� �P��HI �

$#��9.

K*%,($��#%�,-�'./ �,'� 3,-����#5�% �/- (�(@9

�?�9$E��2 9$#��
B'��-".	 �R��-�
U$� B'�
�2,(�)� �6RL b)\���E �� B����U8 �� P6L���
�/

�?���E ��#5�%�9��,� �,)8 .K
*%,($�<2 ���[ 9$E(�$
a)�,-��,�]�[.E(B��9E�?�������'./ ��#5�% ��-3�	 �/

� 
� )^$� ).2�)��'L ]}[.P6L �/ �?'I �/�)� �
A���E 3,
�?���E &)� �,� �� ;I,�.5,� AE'2 G\�$C���'5 �/ ,�

� P<[�$2$�2 9
*%, K($����(@9@9L ]S[��#%,�-B7
J.�, �/
A (B�6 >�<L �<% �/
� @�,� B��� �'$? ���'L 

]~[.
).2�)
�  -��9(�2, ��$(*%, K
 -����#5�% B�(� 3,

��'<Q �
�(<(L >'�)	 �/ ��(\�$C�A2B2O6O��'� )#�(/

�#	)0 �,)8 �?'I 9�,]�[.B'(I�2 A+���� �2�5 ):�$Q 3, J.�,
'
 �BB+9$#�� X%,� ):�$Q 3,]�N[.�).2�)
�  ��#5�% ��

 B'(I�2 )�A+B'(�7 ��� X%'I B�(�2,O-@9L �\�[,
�%, .�0�
� 3, -��(�/ �'$I �+�R(2)I �0�)#�0 �/ �?'I �/ ��

J(2)I F
, ����,� �'?� �� .K
 �F(
�  -��� �� �$(*%, -��
�0�
� 9��,� �R��? -��]ii[.-��� �� �,'� F
, -,�,� F(
� 

K
 9$��� �2 @�'/ 9��<�  � �)#�7`9$#�� -�'./ �7]io[.��
�9$#�� ).2�)
�  -��9(�2, 3, �2 ��9(��#�s +���#%, �@�)0 F
,

�0�
� -,�,� ��09$�5�� �.<? 3, ��?'I P/�8 � J��? -��
 s�/ -����� �� -��"(��I�2 ���(\�$C��)	 �(:�5 ��
���%�)/,

9$#�� -3�0 -)D�[ �]im[.
&'(%)*�
� +���#%, �).2�)
�  -��9(�2, B�(� ��

Dy2Sn2O7]�z[B,'$Q �/ @�)#�0 -���)/��2 �/ �R(2)I �
��'
 �
���%�/-)I�/ �-��"(��I�2 ��6
)#6�, � ��'(#(� B'
 -��

�#�� �)�� G/�I )/,)/ �� &���� �%, -,]��[.>�% �� -��
(��#�s +���#%, "#$% -,)/ 1�� 9$E �)(5, @9L ���$�(  ��9

 �%,]�}[.1�� F
, �.<? 3,P% ��`��8,)#[, � �/7 "#$% �>a
 "(��)(  �P%�)
,)�	�6UI (�� ���7 �/ �2 9$#�� �/��)0 �B,'I

f�'./'��� � +,�n'��� �'<� "#$% X%'#� -����� �� ,� @��� -��
]�S[.

��#5�% "#$% -,)/ �/��)0 1�� 3, �G���  F
, ��
+���#%,).2�)
�  9L @��U#%, �RH6� ��#�
� �/ &'(%)*�
� .��
1�� �/ ��
��� �/ B�)�� � �.<Q �@��% 1�� F
, �)D
� -��

�	):�%, )I .��,� @3,9�, O
3'I �1�� F
, �/FD<� �� @3,9�, � )I
�%, )#.��2 -)4$Q J%�$I � )#6E'2 +,�n X%'#�.

P6L���?F(*%, -)(0 �6RL �� ��).2�)
�  L ��)� �$(*%, -�� K
 ��#5�% P6]T.[

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             2 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


9.?��@��<L �T"(
�  ��zNN &'(%)*�
� +���#%, -���'./ '��� "#$%)Dy2Sn2O7(3�	 �/. . .}�� 

1�� � �,'� �� 
P6L �� �2 B�$E���%, @9L @�,� B���,)/-�I(>'.=� �

��,(������ �/N�2, 3, >'�(O.8 9��/7SnCl4;5H2O)(��
�NN %�%���/�� �7
�'(9P[ @9L.	�UL �I ,� B�"<�(�

��,�, >'.=�;
�,� .�/ >'.=� �Y*%����� �<�8-��I(;
H� �,9�� ��<�8)� �� � @9L($�� P��Q3,(� +,)#
%)*�(&'

III �R�� �/��-�'��W.#��)�,S/N,�/N,T/N,�/N
(9L �	�j, .� B��"	, 3, Y 
%)*�(�/ >'.=� �&'

 +9�~��� �� �Q�%-~N#��% �?����,�7 �/ �,)0�@�3 ;�
U% �/ >'.=� ��� �I 9L(9
9RI �%96
P
�)09.�Y*%

/���� >'.=��@9�7 �%� �/ ,)/-TF2 A�5 �� �Q�% �/
���-��N #��% �?����	)0 �,)8 �,)0 .�&�^�,)% ����' -

@�'2 �� @9�7 �%9/}NN �,)0 �#��% �?�� Y*% ���NN 
#��% �?���+9� �/ �,)0��� 3�/ �Q�% 9�9L .0�
����-

�6(# , � -��#5�%��'<�)� )� 3, Y  �� �� 3�/ 3, �.[�/
1,) 'I) -,
Y6)XRD(\ �(W^$%�UV-Vis �

'4I
�,�)/)-� �/(��)#6�, c'6%�)6�B,9(� )V, )FE-SEM (
%�)/�9L.f�'./ '��� ��#5�%��-�I(@9L ��/1,) ]$% 
'I) -,
Y6Bruker D8 &�U6I G/�I �/�'� >'\ �/

%��	�%�)/�
�)09.�
@3,9�, � ��#�
��,�%'/ ��(� �.(��)#6�, c'6%�)6��/���)V,�(�,9�

TF-SCAN MIRA3 %�)/�9L.W(\� �k? �'RQ �'�-
��'<� �� ��I, -��� ���/\(W]$%UV-Vis  >9�Shimadzu 

UV–1700 )#�0 ��?'� >'\ @���NN`��N )#�'��� �RV
9
�)0.

�#�
�=/ � ]
��P6LT���'D�,-XRD ����' '���-P��Q ;2,)I �/
�
%)*�(&'�N%�TN%�N%�SN%��NN % (�� 3�/ 3, G

�%, @9L @���7 ..=I(��'D�, P�/�,"	, &)�X’PERT B���
��2)I �2 9��(J��-@9�7 �%� �/�'./
D$�U(Hj�9��,� .
,
#� F(1�,"0 �/ �^��-)�#$� �..<�, F(/ @9L�,'�<����,�
]�~[.

P6L�&'(%)*�
� +���#%, J(2)I ��'  '��� "#$% P[,)�)Dy2Sn2O7.( 

�(��, >'.=� �(�I:
B��"	,�/NO.8 9
).2 >'���/7)SnCl4.5H2O(�/�NN @9(�'
 ��/�� )h�� �7 �% �% 

�/ >'.=� ;(��I�>'.=� �/ &'(%)*�
� +,)(#� ����"	, B�)2 �	�j, � -���� �<�8 ��'� �R�� �/ 
��S/N��/N�T/N��/NDy/Sn=

�/�
 �4��� �.[)� :��'<� �%�)/ -'I)  1,)  �/ �� X)XRD(�^$% W(\ �UV-Vis �/ -�,�)/ )
'4I �
'6%�)6(� ��/�� ���)#6�, cFE-SEM 

+9� �/ ��,�7 �/ >'.=� B�"<�~-��� �� �Q�%~N9(U% �/ >'.=� ��� �2 ����3 �I ��,)0 �#��% �?��
9L P
9RI �%96
.

2 A�5 �� @9�7 �%� �/ �/���� >'.=� B�)2 A�5 -��� �/ F��N -,)/ �,)0 �#��% �?��T�Q�% 

�� 3�/ �.[)�:-��� �� -, �RH? @�'2 �� @9�7 �%� �/ -����'  �� 3�/°C ��NN+9� �/��Q�%

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             3 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


SNN ���=� -)8�/ ���/7 >�<? �#8,9: B,)
, �%�$L ���2 � �%�$L�'./ �.^� 

10 20 30 40 50 60 70
0

200

400

600

800

1000

1200

1400

1600

(100%)

(70%)

(50%)

(30%)

In
te

ns
ity

(c
ps

)

2-Theta-Scale

Dy2Sn2O7  قب""""""""ل از بازپخ""""""""ت- ن""""انو پ""""ودر

(10%)

P6LT-'I)  1,)  -��'D�, X)XRD(��'<��� 3�/ 3, G(  ��.

��'<���-��9:�� �/-� P��Q W.#��
%)*�(�/ &'+9�
o��� �� �Q�%-°C iiuu ��
�RH? @�'2 A,- 3�/ ��

9�9L .P6Lw��'D�,-1,) 'I) -X��'<���-9:�� �/ 
�
%)*�(&'iu�mu��u�iuu 9:��,�� B����9�� .��
,
"^I ���� F
�-��3�	 P��2-�7�&�^�,@9L �%,��3�	 �-

�9H��SnO2�Dy2SnO76�I(@9L P,9�.����'D�,-1,)  
�<� ��'<�����.8��-2)I �/ �'/)�(�#%, J� +��
%)*�(&'

)Dy2SnO7(�#R�,�/+9L��-+��U#�@9L )���9�, .,)/-
�/ ��'<� iu%� P��Q
%)*�(&')Dy(�2, J��� 3�	 �(O.89

)SnO2(�%,)P6LwW�,(,"	, �/ �
GDy�9#/ �
J��� 3�	 ]
� +���#%,
%)*�(&')Dy2Sn2O7(���'L .���E �#%,�-

�'./-
�%�$L���'<� �� @9L �� �/�5�L��-�().]ooo[�
]wuu[�]wwu[�]voo[�/ �'/)� �RH6���#5�%+���#%, 3�	 -
�
%)*�(�%, &'.��'<�� P��Q �/
%)*�(&'iuu 9:�� 3,

� +���#%, 3�	 AI ��#5�%
%)*�(&'"6�I(�%, @9L P.'D�,-
�<� 1,)  ��'<���,)/-���
��� +���#%, 3�	 �/
%)*�(&'��

P6Lw�7 ��%, @9.B�$E �2�
9� @�,"	, �/ ��'L
;2,)I G
�
%)*�(�/ )��$#� �.8 +9L �&'��#5�% � +���#%,
%)*�(&'

)Dy2Sn2O7(/(� )#���'L .>�9? ��i��#	�
��-��#5�%-
�'./ +�=U: �.:�	 P��L-)d(��$� -�.8 +9L ;(� �� ��

�$�(/ )FWHM (f�'./ @3,9�, ���)D(�
�  )/ @9L �R%�=�
,� �)L �h/�%, @9�7 .,"	, �/
� �e.� G
%)*�(&'�9���

,"	,
��f�'./ @3,9�, ���/ �?'I �/ �#%,�-r?�,]ooo[@9
�
���'L .)�, F
, � B����9�� �2,"	, �/
� ;2,)I G
%)*�(&'

���? >�<#[,($�
B'Dy3+�? ��
@�D��-�6RL,-�2,(9
,"	, O.8
� G�
9/� .

P6L ������4I
� )(��)#6�, c'6%�)6�`�/���� 3,
��#�
=h%���'<���-;2,)I �/��-� P��Q
%)*�(&'mu��u�
iuu Y � G(  9:�� ��� �� �� 3�/ 3,-°C ��NN B���

�%, @9L @�,� .� @9
���'L � �2
=h% ��#��3, Y  +,�n
���'./'��� +�': �/ �� 3�/-�?�9$E�@�'/ f�'./ @3,9�, ���

�/ �� 3�/ )#0�"/�%, @9L .�/ �?'I�/0�
����-=h%��
��,9� a)�,-L(<(��
�2, �� s�/(��9-� 
2)I �).2�)(, J
F

<2 ���[ �� �,'�(a)�, �$-�%, .F
,3,���6� ���-I(�� @) 
��4I
)��'<���G(  � �%, @9���� P/�8 �� 3�/ 3,Y 3,

�� ��,� �� 3�/-�'./-9L�@�)29�,.

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             4 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


9.?��@��<L �T"(
�  ��zNN &'(%)*�
� +���#%, -���'./ '��� "#$%)Dy2Sn2O7(3�	 �/. . .SN� 

10 20 30 40 50 60 70
0

1000

2000

3000

4000

5000

6000

Dy2Sn2O7

Dy2Sn2O7

SnO2

Dy2Sn2O7

SnO2

Dy2Sn2O7

SnO2

In
te

ns
ity

(c
ps

)

2-Theta-Scale

Nano Particles SnO2-Dy 50% 1100°C 

SnO2

Dy2Sn2O7

[110]

[222]

[101]

[400]

[200]

[440]

[211]

[622]

[444]

(پ)

10 20 30 40 50 60 70
0

500

1000

1500

2000

2500

3000

[101]

SnO2

SnO2

SnO2

Dy2Sn2O7

SnO2

SnO2

SnO2

Dy2Sn2O7

SnO2

SnO2

Dy2Sn2O7

SnO2

In
te

ns
ity

(c
ps

)

2-Theta-Scale

Nano Particle SnO2-Dy 10%T=1100°C SnO2

Dy2Sn2O7

[110]

[200]

[111]

[211]

[220]

[002]

[310]

[112]

[310]

[222]
[400]

[440] [622]

 

10 20 30 40 50 60 70
0

1000

2000

3000

4000

5000

SnO2

SnO2

Dy2Sn2O7

Dy2Sn2O7

SnO2
SnO2

SnO2

Dy2Sn2O7

SnO2

Dy2Sn2O7

SnO2

In
te

ns
ity

(c
ps

)

2-Theta-Scale

Nano Particles SnO2-Dy 30% -T=1100°C 

SnO2

Dy2Sn2O7

[110]

[222]

[101]

[400]

[200]

[440] [211]

[301]

[622]

(ب)

10 20 30 40 50 60 70

○

○

○

●

●

●

●

●

●

○

●

○

○

●

●

●

○

○

○

○ ○○○○○

●●●

In
te

ns
ity

(A
.U

.)

2-Theta-Scale

(10%)

(30%)

(50%)

(70%)

(100%)

● Dy2Sn2O7

○ SnO2

(ث) ●

○

10 20 30 40 50 60 70

500

1000

1500

2000

2500

3000

Dy2Sn2O7

Dy2Sn2O7

Dy2Sn2O7Dy2Sn2O7

In
te

ns
ity

(c
ps

)

2-Theta-Scale

Nano Particles SnO2-Dy 100% T=1100°C 
Dy2Sn2O7

[222]

[400]
[440]

[622]

[444]

(ت)

P6Lz-'I)  1,)  -��'D�,X)XRD (��'<� &'(%)*�
� P��Q 9:�� �/ -��)W�, (�N%�)�(TN%�)c(�N%�)+(�NN %�� �� 3�/ 3, Y 
 -���C°��NN +9� �/�� �Q�%)�(��
��� �,�'<���'<� �<� -,��.

)W�,(

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             5 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


SN� ���=� -)8�/ ���/7 >�<? �#8,9: B,)
, �%�$L ���2 � �%�$L�'./ �.^� 

)W�,(TN%�� 3�/ 3, G( )�(`TN%�� 3�/ 3, Y 

)c(`�N%�� 3�/ 3, G( )+(`�N%�� 3�/ 3, Y 

)�(`�NN%�� 3�/ 3, G( )�(`�NN%�� 3�/ 3, Y 

>�9?i�4�����'<� �� -��#5�% W.#�� -��9:�� �/ -��Dy �� 3�/ 3, Y .
hkl �θ (°) +�=U: �.:�	)Å( �.8 �R�� +9LJ(2)I �� �.8 -�$� )θ °�( f�'./ @3,9�, X%'#�(nm)

SnO2-Dy �N% -��NN
��N ��/�} Tz/T �NN �SN/N T/T}
��� SS/�� ��/� �z/TS T}�/N z/��
�N� ~S/TT }z/� }~/~� �~}/N �/Tz

SnO2-Dy TN%-��NN
��N }�/�} Tz/T ��/}S �z~/N �/zN
��� ~N/�� ��/� �NN �S�/N �/T}
�N� ��/TT }z/� �S/�� ��T/N �/T�

SnO2-Dy �N%-��NN
��N Sz/�} TT/T �T/�} ��S/N z/T�
��� ~S/�� �~/� �NN ��T/N �/TT
�N� NT/Tz }T/� �N/�T �}/N }/T~

SnO2-Dy SN%-��NN
��N }T/�} Tz/T z}/~ ��/N ~/T�
��� Sz/�� NN/T �NN �z}/N �/zN
�N� ��/TT }z/� ~�/} �z/N }/z�

SnO2-Dy �NN%-��NN
��� �T/�� N�/T �NN z�}/N �/��
zNN T�/Tz }�/� ~�/�z z}/N N/�N
zzN T}/z� ~z/� N�/�S z�/N }/��

P6L�)
��4IFE-SEM ��'<� -���'./'��� �=h% ��#�
� 3, P��Q W.#�� -�� ;2,)I �/ -��Dy TN%��N%��NN %�� 3�/ 3, Y  � G(  �
-��� �� °C ��NN .

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             6 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


9.?��@��<L �T"(
�  ��zNN &'(%)*�
� +���#%, -���'./ '��� "#$%)Dy2Sn2O7(3�	 �/. . .SNT 

,)/-%�)/�0�
����-# ,(6����%, )/
�#	� ���-XRD 
��4I �
)FE-SEM � P��Q ;2,)I �/ ��'<� ��
�%)*�(&'�N�

�NN 9�:�� @9�L ����#�, �� �'�RQ �k�? �'��UV-Vis  ��
@)#�0 ?'� >'\���N �I��NN )#�'��� ���I, -���� �� ���7 3,
@3,9�,)(0-9L.P6L}W(\��-���'<� �k? ���-;2,)�I ��/
Dy �N�TN��N�SN��NN Y 9:�� ����� �� 3�/ 3,-
°C ��NN � B��� ,��9�� .� @9
���'L� �k? �2��'< ��/ ���
,"	,
P��Q GDy �9#/
,"	, ]
�� Y*% � G��'<��NN 9:�� 

� G��2�
9/�.��'<���-�N�SN9:�� Y �k? �� 3�/ 3,
/()#�-��,�9.����'<��NN%��� 3�/ 3, Y  �9�/(6��I P(P

�'��./ ��#5���% P����2-� +���#��%,
��%)*�(&')Dy2Sn2O7(
	�U�L(�'��� �-,"��	,
#� �� � G(����2 �k�? ���^��� G�
9��/� .

/ B'��8 ��%,)/()`+)R�s�	�UL � �k?(Y6Q �9$#�� ;� .
��'<� �<� -a)�, b�0 �,9��@�,� ��%,)/ ��W(\ -�� �^$%

UV-Vis ���,�'<� �2 9L F((HI-P6L �� ���7 f��I|B���
�%, @�,� .P6L ��|� @9
� �W�,�-a)�, b�0 �,9�� �2 �'L 

��'<���-;2,)I �/ Dy W.#�� @)#�0 ���u/o�IeVx�/m
�%,.CI )/ )V'� P�,'Q 3,((a)�, b�0)-CI �((�8,'� � ��#5�% )
�'./-)V, �� CI(()@3,9�, ��,� ���/��'<� �� 3�/�%�� .b)\ 3,

�
CI �/ �?'I �/ �)D((� �e.� )
%)*�(� &')V, ���-�� 3�/
)/ 6�I(�'./'��� P��-� +���#%,
%)*�(CI �&'((, b�0 )a)�-

2)I ��#5�% B9L P��2 �/ �'/)�(� +���#%, J
%)*�(B�9/ &'
���
�'./ �-)V, �� �2,(2)I B9L9(J\�� @�'2 �� �� 3�/
%�()4$Q J%�$I �/ B9-��#5�% P��2-�%,.

��'<� -a)�, b�0�,9�� �/ -���N��NN 9:��Dy 3, Y  
>�9? �� �� 3�/ ��%, @9�7 .�� @9
� 3, Y  �2 �'L

 3�/�� G
,"	, -a)�, b�0 ����� �2 9/�
 G
,"	, �/ ,� B7 B,'I
 +���#%, 3�	 P��2 p
�Q ���[ �/ B9(%� � �09L9(�2, B,"(�

�,� �R�� &'(%)*�
� .�%�)/ r
�#� -'% 3, �6(# , -��
 @9L 1�,"0 "(� B,)D
��%, ]ou�i�[.

�� B��� @9�7 �%9/ ]
�#� +���#%, J(2)I �29��
�� &'(%)*�
��,'I ����'
� ���3�%��6L7 �5�% -,)/ 9

�'L @��U#%, ���%)<(� -���"(� � ����"(��I�2'I'	.

300 400 500 600 700 800
0

5

10

15

20

25

α
(×

10
4 c

m
-1

)

Wavelength(nm)

10%
30% 50%

70%
100%

 
P6L}&'(%)*�
� P��Q ;2,)I �/ ���'./ '��� -�'� �k? -���,�'<��N%�TN��N%�SN%��NN %-��� �� �� 3�/ 3, Y  °C ��NN .

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             7 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


SNz ���=� -)8�/ ���/7 >�<? �#8,9: B,)
, �%�$L ���2 � �%�$L�'./ �.^� 

2.0 2.5 3.0 3.5 4.0 4.5
0

1

2

3

4

5

(α
hν

)2 ×
10

11
(e

v/
cm

)2

(hν)(ev)(f)

10%

30%

50%

70%

100%

ال�����ف- بع�����د از بازپخ�����ت

2.0 2.5 3.0 3.5 4.0 4.5
0

1

2

3

4

5

6

7

8

(α
hν

)2 ×
10

11
(e

v/
cm

)2

(hν)(ev)

SnO2-Dy(Nano Particles)-50%-1100°C

ب) )- Eg=3/64 eV

2.0 2.5 3.0 3.5 4.0
0.0

0.5

1.0

1.5

2.0

(α
hν

)2
×1

01
1 (

ev
/c

m
)2

(hν)(eV)

SnO2-Dy(Nano Particles)-100%-1100°C

پ) )- Eg= 3/75 eV

P6LS-a)�, b�0 F((HI -,)/ f��I -���,�'<�)W�, (��'<� �<� ���)�(&'(%)*�
� P��Q ;2,)I �/ ��'<��N%�)c(&'(%)*�
� �/ ��'<��NN %
-��� �� �� 3�/ 3, Y  °C ��NN.

>�9?���'<� -a)�, b�0 @3,9�,�� �/ -��&'(%)*�
� P��Q ;2,)I 9: �u%�iuu %-����� �� 3�/ 3, Y  � G(  °C ��NN.

�� 3�/ 3, Y  -a)�, b�0 )eV(�� 3�/ 3, G(  -a)�, b�0 )eV(��'<� 

}z/TTz/��N%P��QDy 

S�/T��/��NN%P��Q Dy 

�L,�)/ 

��%, )/ ��'D�,-1,) -'I)  X ���5)I
2)I ���[ F(J

� +���#%,
%)*�(&')Dy2Sn2O7(�/ �'/)� �/ ��'<� ;2,)I

� P��Q
%)*�(&'�NN %Y ��� �� �� 3�/ 3,-°C ��NN 

�%, .�/ �?'I �/ ��4I
� )(��)#6�, c'6%�)6�)FE-SEM (

��'<�Y -�� ��,� @3,9�, ��� 3�/ 3,,"	, ��
� G�
9/� .)/

�#� ��%,
\ 3, @9�7 �%9/ ](W^$%�UV-Vis �/ ��'<� �

��Q ;2,)I� P
%)*�(&'TN%,�,�-)#<2
a)�, b�0 �,9�� F-�

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             8 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


9.?��@��<L �T"(
�  ��zNN &'(%)*�
� +���#%, -���'./ '��� "#$%)Dy2Sn2O7(3�	 �/. . .SN� 

��'<� �/SN%�
%)*�(,�,� &'-)Is�/
�k? �,9�� F, ��
F

�
��� @��9=��%, .,)/�$/
;2,)I �/ ��'<� FDy )#<2)�N%(

�� �/(PP(6�I ��3,)I-4��5���a)�, b�0 ��-J%�$� �

��/��2 �3 ��(� �$(�����%)<-�'�-��I�2 'I'	 �(��"-��'<� �

;2,)I �/Dy �NN 9:�� P��L ���'./-� +���#%,
%)*�(�&'

,)/ J%�$�-2�)/��-�� *%,(F
G/�I �k? � @�3 K��-

�#��,-��3�%��6L7 ��-�#��,-$#��9.

O?,)� 
[1] Pavlov R., Blasco V., Cordoncillo E., 
“Escribano P and Carda J B”, Synthesis of new 
red coloured ceramic pigments by Pechini method 
Bol. Soc. Espanola Ceram. Vidrio (2000) 39609–
15.
[2] Li K W., Wang H., Yan H, “Hydrothermal 
preparation and photocatalytic properties of 
Y2Sn2O7 nanocrystals J. Mol. Catal. A 249 (2006) 
65–70.
[3] Subramanian M. A., Aravamudan G., Rao G. 
V. S., “Oxide Pyrochlores—a review”, Prog. Solid 
State Chem. 15 (1983) 55–143 
[4]   Mizoguchi H., Eng H. W., Woodward P. M., 
“Probing the Electronic structure of ternary 
perovskite and pyrochlore Oxides containing Sn4+

and Sb5+”, Inorg. Chem. 43 (2004) 1667–80 
[5] Teraoka Y., Torigoshi K. I., Yamaguchi H., 
Ikeda T., Kagawa S., “Direct decomposition of 
nitric oxide over Stannate pyrochlore oxides: 
relationship between solid-state Chemistry and 
catalytic activity”, J. Mol. Catal. A 155(2000) 73–
80.
[6] Siddharthan R., Shastry B. S., Ramirez A. P., 
Hayashi A., Cava R. J., Rosenkranz S., Physical 
Review Letters, 83, 1854 (1999). 
[7] Jaubert L. D. C., Moessner R., “Multiferroicity 
in spin ice: Towards magnetic crystallography of 
Tb2Ti2O7 in a field”, Physical Review B: 
Condensed matter and materials physics, American 
Physical Society, 2015, 91 pp.214422

[8] Reimers J. N., Greedan J. E., Sato M., “the 
crystal structure of the spin-glass pyrochlore”,
Y2Mo2O7, J. Solid State Chem. 72 (1988) 390–4. 
[9] Mizoguchi H., Eng H.W., Woodward P. M., 
“probing the electronic structure of ternary 
perovskite and pyrochlore oxides containing Sn4+

and Sb5+”, Inorg. Chem. 43 (2004) 1667–80. 
[10] Park S., Hwang H. J., Moon J., “Catalytic 
combustion of methane over rare earth stannate 
pyrochlore”, Catal. Lett. 87 219–23 
[11] Li K. W., Wang H., Yan H., “Hydrothermal 
preparation and photocatalytic properties of 
Y2Sn2O7 nanocrystals”, J. Mol. Catal. A, 249 
(2006) 65–70 
[12] Subramanian M. A., Aravamudan G., Rao G. 
V. S., “Oxide pyrochlores—a review Prog”, Solid 
State Chem. 15 (1983)55–143. 
[13] Matsuhira K., Hinatsu Y., Tenya K., 
Amitsuka H., Sakakibara T., “Low-temperature 
magnetic properties of pyrochlore stannates”, J. 
Phys. Soc. Japan, 71 (2002) 1576–82. 
[14] Pavlov R., Blasco V., Cordoncillo E., 
Escribano P., Carda J. B., “Synthesis of new red 
coloured ceramic pigments by Pechini method”,
Bol. Soc. Espanola Ceram. Vidrio, (2000) 39609–
15.
[15] Pavlov R. S., Castello J. B. C., Marza V. B., 
Hohembergerger J. M., “New red-shade ceramic 
pigments based on Y2Sn2−xCrxO7-x pyrochlore solid 
solutions”, J. Am. Ceram. Soc. 85 (2002) 1197–
202.
[16] Sickafus K. E., Minervini L., Grimes R. W., 
Valdez J. A., Ishimaru M., Li F., Mcclellan K. J., 
Hartmann T., “Radiation tolerance of complex 
oxides”, Science, 289 (2002) 748–51. 
[17] Matteucci F., Cruciani G., Dondi M., Baldi 
G., Barzanti A., “Crystal structural and optical 
properties of Cr-doped Y2Ti2O7 and Y2Sn2O7

pyrochlores”, Acta Mater. 55 (2007) 2229–38. 
[18] Chen Z.J., Zu X.T., Wang X.Q., “Advanced 
Materials Research”, Vols 26-28 (2007) pp 933-
936 Online: 2007-10-02, 
doi:10.4028/www.scientific.net/AMR.26-28.933 

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

                             9 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html


SN} ���=� -)8�/ ���/7 >�<? �#8,9: B,)
, �%�$L ���2 � �%�$L�'./ �.^� 

[19] Harris X.Q., Bramwell S. T., McMorrow D. 
F., Zeiske T., Godfrey K. W., Phys. Rev. Lett., Vol. 
79, p. 2554 (1997). 
[20] Green synthesis of dysprosium stannate 
nanoparticles using Ficus carica extract as 

photocatalyst for the degradation of organic 
pollutants under visible irradiation, Sahar Zinatloo-
Ajabshira, M. S. Morassaeib, O. Amiric, M. 
Salavati-Niasarib, Ceramic International, Vol. 46, 
5, 2020, pp. 6095-6107. 

 [
 D

O
I:

 1
0.

52
54

7/
ijc

m
.2

9.
3.

69
7 

] 
 [

 D
O

R
: 2

0.
10

01
.1

.1
72

63
68

9.
14

00
.2

9.
3.

15
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
25

-0
7-

01
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://dx.doi.org/10.52547/ijcm.29.3.697
https://dor.isc.ac/dor/20.1001.1.17263689.1400.29.3.15.6
http://ijcm.ir/article-1-1658-fa.html
http://www.tcpdf.org

