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�

���U�. &���� �� #�H�� #�C���� &��C���
��*	� 7� &��� ;:�� �%���= � �%� 	��V+ #��� �;:= ���+ #��7 7� ���� �"� .��= �!�
�� WX� &�� 	� �"�"�T� �Y�X� �� #�C���� Z��+ 	O� 	� .<�� ?��JC� �	� 	% &�	� 	�"� <���� $� <���� 8" 7� �CK � ����

�� ����\
 &�S	� $Q ��"�
 #���. <���� 	O� ��+�	O� ���P $� .<�� <��. �� ��S�� �0�NA �"����= ���� ^�TC�� 7� �=�� $Q ��=
��= 	%�_ �"�� #�= ��%��� &�	�� ]3 �4[.  

#�"��� 7� &���H� &�%�	"�� �$C=\
 #	! �A ��	! $0��X� ���� �"����= � �"��� �&��� &�%��"*	� 	�B� <���� 	O� &7��
$C�	
 .���6���?@"	Q������ ��:� ����������. ����� �C�� &�% ��?�	C � ��	T���%���"� 6�� �$� �"����= &�% � �
��� `���

$� #��� ���Q��a$C�	
 ��	! ���JC�� ����� ��	CH
 ? ��� ���6�� �"�#�"��� &�%] ��CH% �+E�=� &���� �C�� &7��3 .[ $��S 7�
6�� �"� �� $Q ����> 	%�_ ��"*	� � ���� #��� ��E�A �<���� 	O� ��O* #�	� ��� 7� � #����� M��* 7� ��+��N> ���� ��S� �%

#��� ��� � <���� 	O� #�= ]3[ �\� . `��� $� �Q�� ���� `"�N+�	� �������� � ���C���Q b�T� <������ ���� ���� 7� ���JC�� c�	���
$� 	5d�� �"����= � &��� e���� �	� E�� f������� ?�= #�"��� &�	� #���. <���� 	O� &7���� $�a�+��= ]3 �5[ .  

��CHS	� 7� &	C����� ?��h �"� #�P8P�Q <���� 	O� &�%��CH% 	+ �� ���JC�� #���. <���� 	O� ;�:�+ &�	� ���=]6 b�T� .[
#* 4��+ � ��CH% E�� ���C���Q ��7�� � &�! 4��+ ?�= �/�� &��� &���"�. ���. /\S G�A &���� ���C���Q+ j��+ �% M�Q	

�� <������ ���� ���� $��S 7� .<�� k�B�+ `��! ?��h �7���� ��������� $� #��+ l+�	.�� <������ �N��Q b�T� � b�T� ���	Q ���C��
�	Q ���=� &�� ��J��� � �"����+ k����Q ��"���� k����Q ���J��� k����Q $��S 7� ���C���Q ]7[�
-"� $� $S�+ �� . ��= $CJ
 &�%

#* 7� ���JC�� ��������� �"� &�	�#�"��� &�	� �%�� MN� <���� 	O� &7��#* 8"	d+ �� ��= E�� ;�:�+ ?��! �%C�� �"��+ � $
���" ��N�� <���� 	O� �"����= �� ]3[.  

] #����% � �l�3 �5 �8 [���C���Q b�T� ?��h����  ?��h �7���� �� �"����+ k����Q4-3  	C�����#�"��� &�	� ��$� <���� 	O� &7�� ��Q
���	� .>�@�� �� ���C���Q b�T� WX� �#* 	� � &�%������ 7� �J�C:� p���� j��+ #��+.��� 	��V+ �"����= ?��a $� ����> ��\  b�T�

���C���Q ����� �"� ?��h �7���� ^	C�Q � #�"��� &�	� &�"�S <�	��. #����� $S�� �� #���. <���� 	O� &7��"E ��"��+ 7� �
4�"�
 � <���HK &	"\. ����	Q k%�	�] ���9-15�� 6@+ .[ 7� <������ ���C���Q b�T� 7� ���JC�� �� ��=�"����+ k����Q $��S 
�
-"� 	� ��@> $Q#�7�� �Q�� ���� `"�N+�	� ���� $� <NH� ��= $CJ
 &�%Z	C�� �� � 	+M���� �=�� #��C� ���CH% 	+  &�	�

.���:� ��N�� �� M"�0� � ��� $r��� #���. <���� 	O� �"����=  

2-  *%
+" ,�� � ����  
k����Q ����Q���� `��>) ����* �"�	�Q k����Q 7�&� k"���+ �( �(����Q s��K�) �"���%��� k"�� �(k"���+ ����Q ���� `��>) ��HQ�2-

 ����Q k�B�+) k"�� ��HQ����% �(�dX� ����Q Y@a�) ���� 8����.�	. �C.�Q	�pH ���� `��>)?����� �+��� `�+� �	C+ �( ����Q
2SiO������* ��HQ����% � ^���+� �( 24%  ���7�� <Q	= 7�richAld-Sigma  �Merck  ���C���Q b�T� �C�� &�	� ���� #���> $�

 .�= ���JC�� �"����+ k����Q  
 ����= ^��d�1&� k"���+ ���. 7� ���JC�� �� k"���+ #�" $��+ &�	� ����d� ��C�� :��HQ�  �"���%��� k"�� ����� <NH� $� 0375/0 

 ��5/2 ������� 7� ,�� 	��V+ �+ � �= M�Q	+ 	XT� /* 	C�� kQ �+��a �" ��J� ,�� $� ?�� $� ,��15 k% $T�!� .�= �����  
 ����= ^��d�2�C.�Q	� $� �"�	�Q k����Q ��	S <NH� �� &	�"� ^��d� k����Q #�" $��+ &�	� : ��	� ���� 8����.�	. �� 	5/1  �

50 ����k% �"�	�Q k����Q ���. `��Q ^@d�� �+ � ��= M�Q	+ k%�� 	XT� /* 	C�� .�= �����pH  ��HQ����% 7� ���JC�� �� ^��d�
 k"��2  �� �E��11  .�= ^	C�Q  

�+ ,�� �x���� ^��d� 8" $Q ��= M�Q	+ k%�� $�%� $� ���� �� ^��d� �� 	% <"��� ��d+ �C�� ��"*	� ���U�% .�= `� <
 .<�� ��* 6�� ��"����+ k����Q ���C���Q b�T� $��+ &�	� ��= ���JC�� 6�� .<�	
 ?��a 	JH�+� #�	Q �y�� &�	� #z�	C�� 7�


 &��� �� <>�� 8" ?�� $� ��= `��+ ^��d� $�90 �� ^��d� ���+��� #��7 7� #��7 	C����. ���	� &�	� .�= ���� #��7 $S�� 
 ����7 $�a��15  &��� �� ��= �C�� �"����+ k����Q ^��d� .�= <=��	� $���� $T�!�70 �C��� $S�� &�	� .�= 8�� ��	
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4=�. `��= ����d� 	��C�� 6�� 7� ���JC�� �� �"����+ k����Q ?��h �%�25 ���� �^���+� 	C��4/2 ���� � ������* ��HQ����% 	C��
5/0 ���� 	C��TEOS  ��025/0  �	
�"����+ k����Q ���.  ?�� $�2 .�= b��:� 8"��+ j�d� �� <>��  

 ���C���Q b�T� &��K ��= $��+ &��r��Q ^��d� 7� ��C�� #��7 	C����. ���	� ��B�� $�CdTe #��7 �� fQ@�� ��K G�C:� &�%
$���� �= &���	�#* ���+��� � #* 4��+ ?�= � 4J���	� ��� ����Q 	"7� .�= ���	� �%� ^��d� ���+��� 7�'* 7� ��B�� ���% $ �

 ����7 `a���15  ^��S .�= $C=��	� $���� $T�!�1 $���� j"�	=�� #��� �� �%.�%�  

 ����1- ���	� 
������� ������ ���� ��� ��� ���� ���  
����� ��  (��	
�)��� ���� ���  
P11-1 0  
P11-2  15  
P11-3  30  
P11-4  45  
P11-5  60  
P11-6  75  
P11-7 180  

C��+���	C{�� f������� ���C�� 7� ^�� 	F-2700 HITACHI ?�= ���	� &�	� G�A ���C�� 7� ���U�% .�= ���JC�� ���+���
	! #���� �x�� ^�� �� ��Bruker 27 Tesor ����. �"����= &�	� #���* ���Q <��� `��+ ?��h WX� �	��> �"����= � �%
.�= ���JC�� ��=  

3- �.+� � /�	�  
 �����4" 5%��	� �������� �	
� �� '	�� �����	� ����  

 `=1 $���� &�	� �"����+ k����Q ���C���Q b�T� f��H������+�� ������#��7 �� �% �C�� &�%0 �15 �30 �45 �60  �75  <d+ $T�!�
 |�� ^�A �� ��� 8"	d+380 �� #��� �� 	C����� |�� ^�A �� 4J���	� ����Q �� ^��d� 	"�5+ }P <�� .�%�380  ��	! 	C�����

 �N� ,�� $� $Q ��= ����#��% .�= ��%����� ��%��� $Q ��A ���C���Q b�T� ��=CdTe  .��CH% �"��� 	�� G�A &����  

  
 ���1-  �������! "�#� $��%�&��'�(�) ��*�	�CdTe ���� �* $!+)� ���0 ,15 ,30 ,45 ,60  �75  .�� ��/ 2�9( :9( �#&;*

380 ������  
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�

#��S ?�0��X� $� $S�+ �� #����% � �S]8[ P	% #�= ��E�A �� ��� ��= 	C
��� ?��h ���� �7���� ����" 4"���� fQ@�� #��7 $
$���� 	�� $� ?��h ���� �"� k�TCH� ��CH��� #* <�> $Q .<�� $C�	
 ?��a &��Q $� ?��h ���� �7���� 4"���� #��7 &z	�� � �%

#* ���� ~�
���� � fQ@�� #��7 4"���� �� �"�	���� <��%7���� #�= 	+ <�� $� �N� 7� ��= �A�� ,�� � 	�� �?��h ���� �
�� �x��S �x���� &��r��Q ^��d� 7� <>�� $� #��7 ?�� 7� �0� ��B�� ���% $� .��=CdTe  ,�� � &	�� G�A � $C=��	� $����

 |�� ^�A �� 4J���	� ��� 8"	d+ <d+ �^��d�380 .�= ��%��� 	C�����  
  `=2 �Q b�T� f��H������+�� ������ ���C��CdTe #��7 �� fQ@�� &�%1  �3  |�� ^�A 8"	d+ <d+ <>��380  	C�����

^��d� 	"�5+ �� ��	�% ���C���Q b�T� &��K &��r��Q &�%CdTe �� #��� �� 	"�5+ }P <�� �� 4J���	� ��� ����Q �� �� .�%�
4%�-. � ^��d� ,�� 	��V+ � ��\S G�A $� $S�+�� ��%��� ����. &�%� $Q ��=���� ?��h ���� �7���� #��7 4"���� � ��= 	+

$���� 	�� �#* $>���� ���� &���. �� $CH��� �%�� ��%��� .<��% |�� ^�A �� �N� 7� ���� G�A $Q ��=540  �� ��7 $� 	C�����
 |�� ^�A575 $��S 	C�����.<�� ��= �S  

 
 ���2-  �������! "�#� $��%�&��'�(�) ��*�	�CdTe ���� �* $!+)� ���1  �3  .�� ��/ 2�9( :9( :=��380 ������  

 ���� �����	� ���� 	� �����4" 5%��	� �������� �	
� ���TEOS  

 `=3  ���C���Q b�T� f��H������+�� ������2CdTe@SiO  |�� ^�A 8"	d+ <d+380 	C����� �� ��%��� .<�� M�Q	+ �� ��=
TEOS � <NH� /�+7�� |�� ^�A ���C���Q b�T� $CdTe MT>$C�� 	+ )500  ���K �� k% 4��+ G�A ?�= � (	C�����25  �a��

.<�� $C��" 4%�Q  
 6%8)���9 :��;" ���< '��	� �=� FTIR  

 G�AFTIR  ?��h WX� �	��> #���� ;:�� &�	�2CdTe@SiO  `= �� .<�� ��= ���JC��4 G�A �� /\S &�%799 �
953,5  �1086 )1-cm (#���) &�%����. ���Q 6�0+�� ���%�Si-O-Si) � (OH-Si ?��h #�= $��H{Q `��� $� (CdTe  ��2SiO 

8�. �C!� .<�� G�A &�%IR  �� �!��1632  �3426 )1-cm�� �=�� () ����. ���Q 6�0+�� $� #��+H-O���� 6�0+�� � (  
)H-O &�	� (O2H $���� $�% &�	� $Q�� �!�� �%.<H��� jN+	� ����  /\S G�AIR  &�	�2CdTe@SiO  ��2970 )1-cm 8" (

 $"E2SiO ) ����. ���Q 6�0+�� 	A�:� $QH-C�� #��� �<�� #��* (��	
 $Q �%� $C��. WX� �� `�HQ��	Q &�%2SiO  <JS
��=�� #��� �%��= �"� ��� $"E $Q �%�2SiO  ���C���Q b�T� WX� &��CdTe  ���C���Q b�T� � <�� ��= ����=�.2CdTe@SiO 

$CH% ��C��� ��- <�� ��= `��+ $C��.]15[.  
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 ���3-  �������! "�#� $��%�&��'�(�) ��*�	�CdTe  �2CdTe@SiO  .�� ��/ 2�9( :9(380 ������ 

  
 ���4-  ��*�	�FTIR  �������! "�#�2CdTe@SiO  

4- )=%��?�%� 
� R"�C� $� $S�+ �� $4%�-. � ���* <���� ����. &�% b�T� �C�� ����% �� fQ@�� #��7 <=\
 �� $Q <�	
 $x�C� #��+

 ���C���QCdTe ���� ?��h �7����) $>���� ���� &���. 4"���� �>�� 	�� �"� $Q �= 	+gE|�� ^�A 4%�Q � (  �� L��X� .�=
4%�-.$� �"����+ k����Q $>���� ���� &���. � ��= ��x�� &�% �� ��%��� ��C�� �� �N� ,�����Q &��r��Q ^��d� �C�� .��= ���C

CdTe 4=�. � $� 4%�-. �"� �� ���* <��� R"�C� .<�� ��= ��x�� 	��C�� 6�� � ��* ^��d� 6�� 7� ���JC�� �� ?��h �%�
 |�� ̂ �A ����d� �� $Q <�� ?��a �"�540 4�� 	C����� ���K �� 4��+ ?�= ���T� �"	+751 ���� fQ@�� #��7 ?�� &�	� 	C�

15  .<�� $T�!���  7� ���JC��TEOS  4=�.2SiO  &�����Q ?���h �����k ����+"�  ^��>��= . �= �>�� 	�� �"�� ��"��x  <��K
$CH%-$C��. ���� �?��h ���Q�k ����+"� F�� � $��H{Q�<  4%�Q���" � 7� ���JC�� �	���Q 6	CH
 �>�� $Q"� ����h ?�� R"�C� .��=

�� ���� �"� $Q <�� �"� 7� �Q�K .�=�� #���. <���� 	O� �"����= �	���Q &�	� �N���� $�"�
 ����+  
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Abstract: Fingerprint identification or dactyloscopy is a method for human identification. 
The impressions left by a human finger on surfaces are not visible to naked eyes (latent 
fingerprint); therefore, they require revelation to become visible and identified. Within the 
last century, several fingerprint revelation techniques such as optical, physical, and chemical 
were studied. These traditional methods have some shortcomings including hurting and 
destroying finger prints, long time of the revelation process and toxicity. Therefore, utilizing 
fluorescent quantum dot nanoparticles is under study due to their unique optical and chemical 
properties in fingerprint identification. In this article, the synthesis of cadmium telluride 
quantum dots is discussed, as they have a wide absorption spectrum, proper optical stability, 
greater radiation intensity, as well as high quantum efficiency, and their radiation is 
adjustable by composition and the size of the particles. The aim is to identify the effect of 
latent fingerprint on a variety of porous surfaces such as fabrics and papers or non-porous 
surfaces such as ceramics, glass and metals, with rapid detection with high contrast, 
sensitivity and selectivity and low toxicity. The synthesis method consists of using aqueous 
solution with Cadmium chloride and Tellurium dioxide with an alkaline pH solution. 
Studying photoluminescence in 540 nanometer wavelength, showed that the maximum 
radiation intensity is about 751, for 15 min. synthesis time. To modify and decrease toxicity 
a biocompatible coating (TEOS) was applied using the Stober method. Essentially, a silica 
layer reduced the photoluminescence by about 25%. 

  
Keywords: Quantum dots, CdTe, identification, Biocompatible coating. 
 


