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(� ������� '�����-&�	����, �	)��� �� 1970. �	���� � $���������, ��� �� 1989. 
�����
� 
$����������� �����
���, ���� �������� ��
�������. (��
	����
� �� 1996. �	���� �� 
*����� 
� !�
���� �
����	����, ���� 
� �
����	�������� ��������
� � ����	
	���� 
%
����	�������	� !���
���� � &�	�����.  *������
� �� ����������� ��
� "��	����� 
�	
���
����� ��������� �
������ ����	�
	���� ���	����" �� %
����	�������	� 
!���
���� � &�	�����, ���� %
����	�������� ��������
� � ����	
	����, � ������� �� 
/��	���	���	� 
� ���
������ ������ � ��	������ ��������� ;�������� <���� 
��������� �����. (	��	���� ��� �	� ���
	�	� "*������ ������	��	���� 	������� 
���	����	��" 	������
� �� �� %
����	�������	� !���
���� � &�	����� 16. 	��	��� 
2008. �	����.  

 
*� 16. �������� 1996. �	���� 
��	�
��� �� � ��������� 
� !�
���, =����� 
� !�
��� 
�����	� ����� � �	�� ��������
�. " 
���� �����>���� �������� �
������ �� 24. ����
� 
2001. �	����. " 
���� ���� ������ �������� �
������ �� 14. 	��	��� 2009. �	���� � 
���
������ 25.02.2015. �	����.  

 
*� 1996, �	���� ��
� �� ����>	���� ���	
��	 ��	������ ������������ 
� ��	�����, 
����� � ����	
	��� ��
�	� <����
��� ������: “?�
��� ��������
�” (1996-2000), 
?�
��� ����	�����
�	��� � ���	��������� ��������� � ��������
�” (2001-2006), 
141047& “?�
��� ����	�����
�	��� � ���	��������� ��������� � ��������
�” (2006-
2010) � 	� 2011. �� ��	������� *�17032 "?�
��� ���	����������� 	������� 
��������
� � ���	 �	��
������ �������" �� �	�� �� ���	�	��
� �	���	����	� "?�
��� 
���		������� ��������� ��������
�" � ���45018 "���	���������� 
��
��!�����	��
�� ��������
� � ���	�	��	
���", �� �	�� �� ���	�	��
� ��	������� 

������� � 	����� !�
� "B�	������ ��	������ � ��������� ����
�����" . 
  
C�����	 �� ������	��
� �� �
������ ��	����	��� ��	�������: „��	�
�	��� 
���	����	�� ����	� � �	�����	� ������� �������	� ���
����� �	�	�� �	
-��
 
����	
	����“ (2008-2009) � ��	�
�	��� ���	�	���
������� B�*2 ���	����	�� 
�!������� � !	�	����
�����	� ��
������ 	�������� 
���)�����" (2012-2013).  

B��	)� �� ��
� ����>	���� �� �
������ ��)����	���� ��	������� ��
�����
�� 
�������: "Raman Scattering and Photoluminescence from Semiconductor Nanoparticles" 
(2004 - ,  �� ��������	� 
� !�
��� �����	� ����� &������� ��������� �����), SCOPES 
(2009-2012 - �� ��������	� 
� !�
��� �	
����� ?�����
��� ��������� ��������	� 
=���� (ETH Zurich) F���������), � 	� 2014. �	���� ����>	���� �� �� ��	����� �� 
��������	� Walter Meissner �
 ������� („Competition between s-wave and d-wave 
pairing channels and Fe -vacancy ordering in tetragonal J-Fe1+xSe“). 

"�����	��
� je �� ���	����� ��	������� Controlling Mesoscopic Phase Separation – 
CoMePhS (STREP FP6, No. 517039 (2007-2008)), Centre of Excellence for Optical 
Spectroscopy Applications (OPSA-026283) in Physics, Material Science and Environmental 
Protection, u okviru FP6 programa (2006-2009), � ���� � �� DAFNEOX - Designing 



Advanced Funcionalities through controlled NanoElement Integration in Oxide Thin Films 
Marie Sklodowska Curie ��	����� H2020-MSCA-RISE-2014. 
 
(� ������� '�����-&�	���� ���� �� <����	�	�, !	�	
�����������	� � ��!�������	� 
������	��	���	�, ��	 � ������	��	���	� �
���	������	� 	������� ���	����	�� � 
������ !�
�	��. &��� �� ��
�	��� ���	�� 
� ����
����� � 	�
���� 	������ 
������	��	���� ���	����������� ��������
�, 	��	��	 ���������� �	��
	����� 
�������	��� ��������, ��	 � ��
�	��� �	��
� 
� ���
�
� �	�	
�	��� ���	����	��.  
  
*� 2013. �	���� ������	 �� ���� ������	� ���	�� 	������ ������	��	���� � 
���!�"!#���� - �	�	� ��	��	� 	�
���� �	�� �� ���� ��	�������� � 	������� 
��
������ �	���� ���	���� ������������
�� !�
���, � �	 � 	����� ��	�����	� 
���
��� 2013-2015. ��
�����
�	� ��	����� "Scientific and technological cooperation 
between Sapienza University of Rome and University of Belgrade in the area of Cultural 
Heritage", ��	 � �	�	� ���
��� ��
�����
�� ������� 2016-2018., �	�� �� �	������ 
�
��)� ��������� 
� !�
��� "�����
����� � &�	���� � "�����
����� �������� � <���, 
���
���. " 	����� 	�	� ��	����� ���� �� ��	�������� ��������� � ������� 
���������� ��������
� ���	���� 	������ ������	��	����. $		������	� �� ����������� 
� ��	�����	� ����
	�� SciTeCH - European Join Doctorate in Science and Tecnology for 
Cultural Heritage, � 	����� Marie Sklodowska-Curie Actions - Innovative Training 
Networks (ITN)  (poziv H2020-MSCA-ITN-2016) � �	�� ��������� 16 ���	����� 
������
����� � ������������ ����������� ��
�������� 
� 	�
��� ��	������� � 
�	�
�������� ��
����	� ���
�)� � %��	��. 
  
 ���
��	��
� �� ����	 80 ���	�� (39 � ��)����	���� ���	������ �� ISI 
����) 
�	�� �� �������� ����	 380 ���� (344 ��
 ���	������, ����� Web of Science), �� h - 
!���	�	� 10, 	��	��	 ����	 500, �� h - !���	�	� 13 (prema Google Scholar). *��>�
� �� 
3 ��������� �	 �	
���, 2 �� ��)����	���� � ����	 �� ����� ����	��
�	� 
������. 
 $	���	� �� �	�	���!��� "*������ ��	����� ���	��������
�" ([. (. (	������-
����	���, �. \. F�����	���, �. '�����-&�	����, [. ;. �	�	���), 	����#��� � �
���� 
��������� 
� !�
��� � C�������� ���
�, 2011. �	����. 



 
 
 
 

$%	�&	' ������ ��
%�(������) ��
�����
� 
 
 

�����	 �����>������ ������	�� �� ������� '�����-&�	���� ��
��� �� 
� �����>����� � 
	�
���� !�
��� �����	� ����� ���	� �
�	�� � 
���� ���� ������ �������� (2009. 
�	����) 	�����
� �� � ��� (3) �����>������ �������: 
 

� $��������
����� ���	����������� ��������
� -  �	��
	���� 	������� �������� 
	������� ���	����	��  

� �	��
	���� 	������� � �	�	
��� ��	������ ���	����������� 	����� 
� 
!	�	����
������ ������� 

� C���	������� - ������� ���	�� 	������ ������	��	���� � �
������� � 

������ 	������� ��
����	� ���
�)� 

 
*� �����	��	� �
�	�� � 
���� �� ������a '�����-&�	���� 	�����
� �� 30 ������� 
���
�������, 	� ���� 18 ��)����	���� ���	�� �� ISI 
���� � ����� ������ �	�	���!��� 
����	��
�	� 
������ (�41). *��>�
� �� 3 ��������� �	 �	
���. $����� ���
�
� ���	�� 
�	�� �� ���
��	��
� � 	�	� ����	�� ���� �� � ��������:  

 
 

����*#!��+�.��� ����/#��*#����� "�#!����0� -   
"��!0�1�2! �3#��*�� /3!*#���  

�*/����� ����3����1� 
 

(� ������� '�����-&�	���� ������	 ��������� � �����>����� ���	����������� 
��������
�, �	����	 � ��
�	�� � ������� ���������� �	��
� 
� ���
�
� �= � 
<����	���, ��	 � �	��
	���� !	�	
������������� (?/) ��������, �	�� 	�	�������� 
����������	 ��	������� ����������� � �
����	����� 	�	���� ��
��	� ��	�� ��

������ 
���	��������
�, �� ��#�� �� �� �	������� ��
��� ���	 ��
	�� �����
� ���	��������
� 
����� �� >�#��� �������������� � �	�������
�� �������. (� ������� '�����-&�	���� � 
�	���������� ��
���� ��������� �	��
� � �	�	��, �	�� �� �	 ���� ������	 ��������� 
�� ���	�� �
��� ���	����������� ��������
� (���	����	��, ������� �����, ������� 
>���, ����� �
	���� � �����
	��� ���������). *� �����	��	� �
�	�� � 
����, �� ������� 
'�����-&�	���� �� ������	 ��
��
� � ��������
� ��
 ���������� �	��
� � 
	��	��������� �	!�������� ��	������ 
� ��	������� ������ � �	������� TiO2 
���	���������, ZnO ���	����	��, ��	 � ZnSe ���	�
	����.  
 

����*#!��+�.��� ��/#�� � ��3������ TiO2 ����3����1� /��#!#�/���� /�0-
�!0 "!#���" 
 
i M. J. Š^epanovi^, M. Gruji^-Broj_in, Z. D. Doh_evi^-Mitrovi^, Z. V. Popovi^ 

Characterization of Anatase TiO2 Nanopowder by Variable-Temperature Raman 
Spectroscopy 
Science of Sintering, 41 (2009) 67-73  
 



ii M. Š^epanovi^, S. Aškrabi^, M. Gruji^-Broj_in, A. Golubovi^, Z. Doh_evi^-Mitrovi^, 
A. Kremenovi^ and Z.V. Popovi^ 
Low-Frequency Raman Spectroscopy of Pure and La-Doped TiO2 Nanopowders 
Synthesized by Sol-Gel Method 
Acta Physica Polonica A 116 (1) (2009) 94-102 
 

$����������� �� ������	� ���	�� !	�	��	� 	��������� (�?*) ���	��
� ����#�� 
���
�
� �	������ ��������
������� <����	�	� Eg �	�� ������ !�
� � ���	����	���� 
TiO2, ������������ �	
-��
 ���	�	�. �	������ Eg �	�� �	�
����� �� ������� !	�	���	� 
	���������, ��
�� ���	��������� �����
��� ������
��� (11-15 nm), �
� � ��������� 
�������� !�
� � �
	�����. *�� ���	�� ���������
����� 	�	����
� �� �
��������� 
������!������� !�
� � ��	���� ��
����� ���	������
��� � ����>��� �������� !�
� � 
�
	����� � 
�����	��� 	� ���������� �����
�, ���� �� �	�
	 �	 	�����
����� 
���������� ��	���� �����
�, ��	 ��	 �� pH �����	�� ������� ���
��	� ����	)��� � ��
, 
������� „�������” ��
�, �����������, ��
��� � ����� ��
��������. $	� �	������� 
�
	���� �����	�#��	 �� �� ��  !��������� �	����� � ������ Eg <���� �	�� �	�
����� �� 
���	 ���	�����
��� ������
��� �������, ��� � �����)��	��� �����	���� ��������	� 
�������� !�
� � La �	����� � �
	����� ������ ���	����	�� �	������� 
�����	��� 
�	���� (La3+) � 	���� 	� 0 �	 6 wt.%, ���	)� ������������ �	
-��
 ���	�	�. *�	 �� 
�	�����
	 �� �	������ TiO2 La3+ �	���� �	�	#���� !�
�� � ���	���������� 
�����
�	�� TiO2 ����	�� �� ���	��� �������������, �� �	������ �!�����	�� �	����
��� 
����
	���, ��	 � �	������ � �����

����� ����������� !�
�	� ���
�
� ������-����
. 
�
�����	 �� �	��)��� �	��
� �?* � �	��
� �
������	� �	�������� �	�� 	������ 
��������� !	�	���� �	�	�� �������	���� � ����	-!��������	� 	����� (�40 cm-1), �	�� 
�� ���	)� �	>� �	������� 
� 	���)����� ��
����� ���	������� � ���	����	����. 

 
����*#!��+�.��� ���#�/ ����3����1� ��3������ 1�������"�"  

  
M. Š^epanovi^, S. Aškrabi^, M. Gruji^-Broj_in, A. Golubovi^, Z. Doh_evi^-Mitrovi^, B. 
Matovi^ and Z.V. Popovi^ 
Raman study of vanadium-doped titania nanopowders synthesized by sol-gel method 
International Journal Of Modern Physics B 24(6-7) (2010) 667-675  

 
(� ������� '�����-&�	���� ��	�����
� �� ���	����	�� TiO2 ��	�
������ �	
-��
 
�����
	� (����� � �	������ ���������	�) ��� �� ��������� ������ ��
	�� ����������� � 
������� ��	���� ��
�������� �� ���	�� ���������� ����������. ������	� <����	�� 
������	��	���� �����	�#�� �� ��
��� ������ ����������� � ������� ��	���� ��
��������   
�� �	������ ��������
������� <����	�	� Eg �	��, �	� �� �	� ���	������� �
	���� 
�	��
�
	 �� 	�	� ������� ��	�	 � �� ����.  
  

$��"!�� /3!*#��/*�3/*! !0�3/�"!#���! � *���*#!��+�.��� ���#�/ 
����3����1� 

 
 M. Šcepanovi^, M. Gruji^-Broj_in, M. Miri^, Z. Doh_evi^-Mitrovi^ and Z.V. Popovi^ 

Optical Characterization of Laser-Synthesized Anatase TiO2 Nanopowders by 
Spectroscopic Ellipsometry and Photoluminescence Measurements 
Acta Physica Polonica A 116 (4) (2009) 603-606 

 
$��������
����� ���	����	�� ���	�	� ������	��	���� �
���	������, ��	 � ��������	 
�	��
	���� ������������
��� ��
�
���� ��
� �� ������� �����>����� �� ������� 
'����� &�	����. $����������� �� ������	� ������	��	���� �
���	������� 	���)���
� 



���
�������� !������� 
������� ������������ TiO2 ���	����	�� � ���������	� 	����� 
	� 1,5 �	 6 eV �� �	��	� �����������. "���
�������� ����	� �
�	�� ������������
�	 
�	������� �������� �� 	��	��������� ���
������� 	�
��	� 	��� !�������, 	���)��� �� 
�������� �	�� 	��	������ ��

������ ��)�
	����� �
����	����� ���
�
��� � ������ TiO2 
���	����	���� � �����	�#��	 �� �� �������� �	�� �� �	>� ��������� ���������	� 
���
�
� �
��)� ��
����� � ��	�	��� 
	�� �	������ �� �������� ��
����� ������
���.   
 

������*�.��� "!#��! �����/*�� �������!2� +� ����! /#��*#��! #�#�����" 
���*/��� 

 
A. Kremenovi^, M. Grujic Brojcin, A.-M. Welsch, P. Colomban 
Heterogeneity in iron-doped titania flower-like nanocrystalline aggregates: Detection of 
brookite and anatase/rutile size-strain modeling 
Journal of Applied Crystallography 46 (6) (2013) 1874-1876.  

 
�	��
 !	�	��	� 	��������� �	��!��	��� �� 
� ������� �	� ���	������
��� �������� 
TiO2 �	������� ��	>)��, ��� �� ��
������ ������ �	������ ��	>)�� �� �	���� ��� !�
� 
TiO2 � ��

���
�� �
	�����. (� '�����-&�	���� �� �	�	!��	��
� � �������
� �?* �� 
������ � ����
 (3D �?* �� �!���� ���	������� ������� � 2D �?* �� ���	>��� 
����
�), �	��
���� �� �� �	��
������ ��
�
���� <����	�� ������	��	���� � XRPD �	>� 
	�������� ���
������ ���� � �	�!	
	���� � �����	���	�� ���	������
��� �������� TiO2 
�	����� ������	�, �� ��
�� �	
������� ������� � ����
�, ���� �	���� �� �	��
����� �� 
�	����������	� �	����� Fe. 
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[����#����� �	
������ ��
��	� ��	�� ������������
��� ������� � ���������� �	��
� 

� ���
�
� ��
�
���� �	������� ���	�	� ������	�, ��	 � ��	�����	� �
������� 
	������� �������������� ��
���	� ��	�� 	������� ���	����	��, �� ������� '�����-
&�	���� �� ��
� 
������� �	����	� � 	����������� ��
���� 	 ������� ���	�� �����
� �� 
	������ ��	����� 	������� ���	����	��, �	����	 ����	� � �	�����	� �������. *����#��� 
�� 3 ����
���� ���� � ��)����	���� ���	������, 	� �	��� 2 �	 �	
���, � �	���� �� 
����#�	 	������ ��

����� ������� ������� �?* �� <����	�� ������� 	������� 
���	����	��. 
 

 ����������� ��.����0��� +������ 



 
Z. D. Doh_evi^-Mitrovi^, M.J. Š^epanovi^, M. Gruji^-Broj_in, Z. V. Popovi^ 
"Opti_ka svojstva nanomaterijala" 
Institut za fiziku, Akademska misao 2011. 
 

�� 	��	�� �����	������ �����>����� 	������� ��	������ 	������� ���	����	��, ��	 
� �	��	���� ����������� �� ������� '����� &�	����, �����
� �� � �	�	���!��� "*������ 
��	����� ���	��������
�", ���� �� �	���	� � �� '�����-&�	����. " 	�	� �	�	���!��� 
��>��� �� ������� 	������ ���������
����� � ��������	� �	��
	����, �� ����#�	� 
��
���	� ���	�	
	���� � ��	�� ����������� � �
����������� ��
�
������. <����	�� � 
!	�	
������������ ������	��	����, ��!�������� ������	��	���� � ������	��	���� 
�
���	������� � ���	�� ������� � ���������
����� ������ � �	������� TiO2 � CeO2 
���	����	��, ��	 � ��������� ����������� ZnO ���	����	��, ��
������� �� � 
�	��
����� �� ��
�
������ �	������� ������ ���	����, ��	 ��	 �� XRD, SEM, AFM, 
TEM, BET ���.  
  

���!0�1�2! �3#��*�� � 3���+��� /1��/#�1� ��/#�� � ��3������ CeO2 
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Journal of Nanoparticle Research 17(1) (2015) 1-7 

 
" 	�	� ���� �� '�����-&�	���� �������
� �� ��	�� �����	����� �������	 � 
�	��
	���� ��!��������� �������� 	������� ���	����	�� ���	���� �!������� ������� 
(Brugemann-	� � ������
����� Brugemann-	� �	��
, �	�� ��#����� ��������� 
�	�	
�	��� ��������
�). ������� �	�	
��� ���	����	�� CeO2 (������ � �	������� 
����	�) �	��
	���� 	��� ���	����, ���	 �� �� �����	��	 ������ �	����������� �	����� 
�� 	������ !	�	�� � ���	�� ������� �����. *�	 ��, �	
��	 �� ���� �	
���	, ���� ��� � 
�	�� �� ����#�	 � �����������	 ��������� ��!�������� ������� CeO2 ���	����	�� 
���	���� �!������� �������. 
  

����*#!��+�.��� ZnO ����3����1�: "�����*�.��� ��� � �!+����#�� 
%�"���1� ��/!��2! 
 
i M. Š^epanovi^, M. Gruji^-Broj_in, K. Vojisavljevi^, and T. Sre^kovi^ 

Defect induced variation in vibrational and optoelectronic properties of nanocrystalline 
ZnO powders 
Journal of Applied Physics 109 (2011) 034313 
 

ii M. Š^epanovi^, M. Gruji^-Broj_in, K. Vojisavljevi^, S. Bernik and T. Sre^kovi^ 
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(� ������� '�����-&�	���� �� ��
� 
������� �	����	� ���
�
� ����������� ����	�� � 
������	����� �������� ZnO, ���	 �� �� ������
� ����� �	�������� ��!����� � ������� 
�������� �	�	� ��	���� ��������� ����������. <����	�� ������	��	���� ��������� �� 

� �����>����� ����������� � �����	���������� ��	���� �	� ����������� ZnO ����	�� 
� 
�����	��� 	� ������� ���������� � �
�	�� ���������. �� �� 	��	�� ���������� 
����
�����, redshift � ������ <����	��� �	�	�� ���	� ���� E2

high � E1(LO), 
���������������� 
� ZnO, �	� ����������� ����	�� ��������� �� �	�����	� 
�����)��	��� ��	�
�	�	���	� ���������� �
������, ������	� �������� �	��
���	�� 



��>���. *����	 �	������ ������	 �� ��	����	 ������	� �	��!��	���� �?* 
(��#���� �� �!���� ���
	��	���� Brillouin-	�� 
	��). B��	 ��	������ ��	���� 
�	����������� ��!����� �
 �	
������ 	��	�� ���������������� �	�	�� E1(LO) / E2

high, 
���
�
� �� �� ����	����� ��������� ��	 �	�������� ��!����.  (	����� <���� �	�	�� �� 
~510 � 550 cm-1 � ��������� ����������� ����	�� ��������� �� ����������� 
�	��������� 	������� !	�	��, �	�� �� ���#��� �� ��������� 
��� �
��)� �
���!���� 
���	������
��� � �����)��� 	�
���� � ZnO ���	������
�����. $����������� �� 	�� 
�	�	�� ������	 �	��
	��
� ����	 ���
�������� !������� � �	�	
��� ��	������ 
����������� ����	�� ��
�� ��������� ���������, ��	 �� ���
�
	 �� �	������ 
�	����������� ��!����� �� ������	� ���������� � ����	-�
���. �	������ ������� 
���������� � �
�������	� �
��� �	��
	 �� �	 �
����� ��
�������� � ����	����, ������� 
�������� �	����������� �	�������� ��!�����, �
� � �	���	� �������� ��!����� ��
�� 
�	����������� � ����	��������� �	������ 
� �
�����.  
 "����� �����)��	��� �� 	������ � �
����	���� ��	����� ����������� ZnO 
��������� �� ������	� !	�	
������������ ������	��	���� � ������	��	���� 
�
���	�������. ����
	>��� �� �
������ �������������� ��
	�����	� �	������ 
<����	�	� �������� ���	� � ����	� ���� � ���	�	�����)���� ZnO ���	����	����. 
(���#�� ���
�
� ��
	�����	� <����	�	� �!���� � ZnO �
�
���	� 
�������� 
������� 
�������� ���� 	� ���������	� ��	���� ��
� �� 
������� ��!	������� 	 �
����	����� 
������� ������ ���������	� ��	���� ZnO ���	����	��. "	���	 �� ����������� 
�����	�� 
������ �
����	�-!	�	� ��������� 	� �	��
���	�� ��>��� �	�� 
����� 	� �����)��	��� 
������
�� ������� ZnO. 

  
����*#!��+�.��� ZnSe ����/0��!1� 3��"!��" /3!*#��/*�3/*! !0�3/�"!#���! 
 
M. Šcepanovi^, M. Gruji^-Broj_in, D. Nesheva, Z. Levi, I. Bineva and Z.V. Popovi^ 
Characterization of ZnSe Nanolayers by Spectroscopic Ellipsometry 
Acta Physica Polonica A 116 (4) (2009) 708-711 

 
" 	����� 	��� �����>����� �� ������� '�����-&�	���� ����
� �� �	��
	����� 
�
���	���������� �������� ZnSe ���	�
	����. �	��
���
� �� �� �� �	>� �	����� �	��	 
�
����� ������������
��� � �	��
	����� �
���	���������� �������� ���� �� ZnSe 
���	�
	���� ��������� ��	 �	
�������
�� ��������
 �	��
	��� ��	 ����� �	�	
�	� 
������
�	� ZnSe � ��	�!�	� ZnSe, ������	� Bruggeman-	�	� �	��
� �!������� 
�������. �	��
��	 �� �� �% �	>� ���� ��	�� �	����� ��!	������� 	 ������
���	��� � 
���	��������� �	
���	�	������� ������ �
	����. <�
�
���� �	������ ������	� 
������	��	���� �
���	������� ���
�
� �� �� �	������ ���
� ��	�!�� !�
� ��� ������� 
���#��� ZnSe �
	��,  ��	 �� ��
	 � �	��	� ���
���	��� �� ��


������ �	������� 
������	� C?�, <����	�	� �������� � 	������ �����������.  
 
 

 
���!0�1�2! �3#��*�� � 3���+��� /1��/#�1�  

����/#��*#����� �*/��� +� ��#�*�#�0�#��*! 3��"!�!  
 

" 	���>��� �����>������� ��

������ 	������� ���	����	��, ������������ �	
-��
 � 
����	�����
�	� ���	�	� �� ��#�� �� �� ���������	� ���������� �����
� �	���� 
!	�	����
�
��	�� �!������ � ����������� 	�������� 
���)����� (��	 ��	 �� 
!����������� ��������, ���	��	
	
 � ��
��
	
��, ��
�� ���������, ��������� � 
	������� �	��), ������������ �� �
�
� ������ � ������������� <����	�� � 



!	�	
������������ ������	��	����, ��	 � ��������	� �	��
	���� ������������
��� 
��������.  �	����	, �� ������� '�����-&�	���� �� ��
��
� � ��������
� �	��
	���� 
�	�	
��� ��	������ ���	����	��, ��	 �� �	��
�
	 ��	 ��������
�	 ��� �	��
����� 
�	�!	
	���� ��	������ ���	������ �� ���	�	� !	�	����
�����	� ������	���. �� ��� 
����� �� ���������	� � �����
��� �
�	�	� 	��	��������� ���������� �����
� �	������ 
���	����	�� ��	������ �
� �	#� 	� �	��������
�	� !	�	����
�
��	�� Degussa P25. 
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(� ������� '�����-&�	���� �� ��
� 
������� �	����	� ������	� ������� <����	�� 
������	��	���� 
� ���������
����� ������ � �	������� ���	����	�� ��������� ��	����� 
������������ �	
-��
 � ����	�����
�	� ���	�	�, ��������� 
� !	�	����
������ 
��
������ 	�������� 
���)�����. �
 ��
�
���� ������ <����	�	� �������� 	���)��� �� 
�	�������� !�
� � ������������ ���	����	����, �	� �� �����
��� � �����
��� � ������ 
���	������
����� ��	������ ������	� M?* �� �
������ <���� �������. *�� 
������������
�� ��
�
���� �� �	��
�
� �� �� ��� ����������� TiO2 �
	��� 
���	������
��, �� �	�������	� ������ !�
	� � ��
�� ����>���� �������. <����	�� 
������	��	���� ���	)� �� �	������� 
� ������	���� � 	���)����� �����!����� 
�	��������� ����� (CH, OH �����) 
�������� 
� ��	��� !	�	����
�
�, ����	� �	�� ��	 



�� � �	� �������
�	� ����	�� ���#� �����
���� !	�	
�������������. [���>��	 �� �� �� 
�	� �� ~3700 cm-1, �������� ����������� �
	�	���� ����	���
��� ����� �������� � 
��	���� !	�	����
�
�, �������� �	� ������ � �
	���� �	������� 
�����	� �	�� �	��
��� 
������� !	�	����
������ ������	��.  
 "����� �	������ �� ���������� ��	��� � �������� �
����	����� ���
�
� �� 
������� '�����-&�	���� ��������
� �� ������	� ������	��	���� �
���	�������. 
C��
�
� ��
�
���� �	��
�
� �� �	��	���� �������	� �
����	���	� ���
�
� � ���� 
������������ TiO2 ���	����	����, ��	 � �� ������ �������	� ���������	� ��	���� � 
����	���� �	������� 
�����	� ����� �� �	������� �	����������� La �	����� � TiO2 

�	� ��������� 
�����	�	� 	����� La2O3. [� �	����� 	�� ���
�
� �� ������� '�����-
&�	���� ��
��
� �� 	������
�� �	!����.  
 
�	����	 
������� �	����	� �� ������� '�����-&�	���� ��������#��� ���
�
� ��
�
���� 
������ �	�	
�	��� ���	����	�� ��������� ��	�����. *��� BET � BJH ���	��, �	�� �� 
�	�������� � ���
�
� �	�	
�	���, �� '�����-&�	���� �� �	�	
�� ��������� ������������ 
����	�� ���
�
���
� ������	� CPS (Corrugated pore structure) �	��
�, 
� �	�� �� 
������
� ��������� �	��
 � ��
��
� 	��	�������� 	������
�� �	!����. �� 	��	�� 
CPSM ��	������� �� �
�. !���	� "�������	���" (tortuosity factor), �	�� ���� ��!	������� 
	 �	��
��	��� �	��, 	��	��	 	������ ������	���� �������� �	�	
�� �������, ���� 
�	�����	 	���)��� ����� !	�	����
������ ��������, ��	�� 
������� ��������� � ���
�
� 
!	�	����
������ ������	��� �	�	
��� ��������
�. B���� ���	������ �� �� 	��� �	��
 � 
�	!����, �	�� �� ������	 �	����� 
� �	��
	���� �	�	
��� ��	������ ���	����	�� 
��������� ��	�����, �	�� �	������� � 
� ����� �	�	
�� ��������
�.  
 �� 	��	�� 	��� ��
�
����, �	�	#���� !	�	����
������ ��	����� ������ � 
�	������� TiO2 ���	����	�� ��������� �� ���	� �����
��� ���	�������, ���	� 
�����!�
��	� �	������ � 
�������� �	��, ��	 � ���	� �	��
����	��� �	�	
�� 
���������. ��������	 �
	
	����� (�
	�	����) ����	���
��� ����� ��	 �
�
���	 
�������� �	
����� � ��������
�, �������	���	 �� � TiO2 ���	����	���� �� ������ 
����>���� La, �	�� �	��
��� ������� ������	�� � ����������� ���	��	
	
�. " 	�	� 
������� ���	)� �� �	��
��	 �� ������	� ���	�� ������	��	���� �
���	������� �	>� 
���� 	���)��� ����� �
����	���	� ���
�
� � TiO2. C��
�
� 	��� ��
�
���� �	��
��� 
�	������� ���� ���������	� ��	���� �� �	�������, ��	 �	>� ���� ��������	 
�	��!������� �	������ ���	������� TiO2, ��	 �� � �	���)��	 STM-STS ��������.  
 

���*#!��+�.��� ����3����1� 5��*�#� /��#!#�/���� �����#!�"�0��" 
"!#���" 

 
i N. Tomi^, M. Gruji^-Broj_in, N. Fin_ur, B. Abramovi^, B. Simovi^, J. Krsti^, B. 

Matovi^, M. Š^epanovi^ 
Photocatalytic degradation of alprazolam in water suspension of brookite type TiO2 
nanopowders prepared using hydrothermal route 
Materials Chemistry and Physics 163 (2015) 518-528 
 

�	�� �����>����� 
��	���� �� �	�	� 2013. �	����, �� ��#�� �� �� ���	���� �������, 
�����)� � ������� ����������� � ���������� �	��!������� ��������� ��	�����, 
��������� ��
�����	 ����	�����	� ���	�	� ��	 ��	 �� ����	�����
�� �����
�, �� �� �� 
�	���	
	� � ��>#���� �
�	�	� ���������� �����
� �	���� ���	����	�� 	���)���� 
��������������, �	�� �� ��	�	� �!�����	��� �	�
� �� �	������� ������ ����� 
�	��!��������� TiO2, ��	 � �	�������
��� TiO2 !	�	����
�
��	����.  
 



����*#!��+�.��� TiO2 / WO3 3�!10�*� /��#!#�/���� 30�+"� 
!0!*#��0�#��*�" �*/���.���"  

  
D. Marin_ev, M. Gruji^-Broj_in, S. Stevanovi^, M. Radovi^. M. Š^epanovi^, Z.D. 
Doh_evi^-Mitrovi^  
The Raman spectroscopy of TiO2/WO3 coatings formed by plasma electrolytic 
oxidation 
2nd Conference of The Serbian Ceramic Society, Programme and the book of 
abstracts 2CSCS-2013. June 5-7. 2013,  Belgrade Serbia 
 

(� '�����-&�	���� �� ��	 ����	� �	��	����� ������� �� (�����
� ��������, 
�����	 �� 
�����������	� 
��	��
� ��	������� ��������� ��	������� ����
��� TiO2/WO3 � 
������ !�
�. ���	���� <����	�� � !	�	
������������ ������	��	���� � ������	��	���� 
�
���	�������, � 	����� �����>����� 	������� ����
��� 
� !	�	����
������ �������, 
����#�	 �� ��
������� !	�	���� � �
����	���� ��������� 	��� ����
���, �� ��#�� �� �� 
�����	�� ����� ������ ����� ��������� ����
��� � ������ �	
!��� ���	����� � 
!	�	����
�����	� ����������� 	�������� 
���)����� (��� ����� !������������ �������� 
���	��	
	
� � �
���
	
���). 

  
 
 
$�!��1�2! 3� 3�+�1� �+ �50�/#� �3#��*! *���*#!��+�.��! �*/����� 
����3����1� 

 
M. Gruji^-Broj_in, M. Š^epanovi^, Z.V. Popovi^ 
Numerical Models in Analysis of Morphological Properties of Oxide Nanopowders  
SFKM, The 19th Symposium on Condensed Matter Physics , November 09-11, 2015, 
Belgrade, Book of Abstracts p.2 
 

(� '�����-&�	���� 	�� �	���� �� 	��>�
� ��������� �	 �	
��� � �	�� �� ��������#�� 
����
�� ���������� ����
����� �	�� �� ��
������ � �	������� 
� �	��
	���� 	������� 
� �	�	
��� ��	������ 	������� ���	����	��, �� ������	� �� ������� 	��� ���	�� � 
��
���� ���	��������
� �� �����!����� ��	������� 
� ��������� ������� � 
!	�	����
�����	� ����������� 	�������� 
���)����� (!�����������, ���������, 
���������).  

 
 
 

$��"!�� "!#��� �3#��*! /3!*#��/*�3��!  
� +�8#�#� *�0#����� ��5��� 

 
(� ������� '�����-&�	���� 
��	��
� �� 2013 ������	��� � �	�	� �����	� 	�
���� - 
C���	�������. C���	������� �� ������ ������
��� �	�� �� ���� ����������� � 
��������� ��	������ 	������� ��
����	� ���
�)� (����	
	���� ��������
� � ���������� 
��
�) ���	���� � ��������� ����	���� � ��������� �����. " 	����� 	�� ������	���, �� 
'�����-&�	���� �������
� �� ���	�� 	������ ������	��	���� � 	�
���� ��	������� � 

������ ��
������ �	����, �	����	 ��������� � �	����� �	������ � ����	
	���� 
��������. ���	�� <����	��, ��!�������� � !	�	
������������ ������	��	���� �� 
'�����-&�	���� �	�����
� �� � ���������� ����	
	���� �������� �� ��#�� �� �� �	���� 
�����
���� ��!	������ 	 �
�. �������� �	�
���	�	 (������� � �	���
� ���	����, 



����	
	���� ��	�
�	��� � 	�����, ����������� ������ � �
���	) � � �	��
����� �� 
��
�
������ ������� ������ ���	�� ������������
�� !�
��� �	)� �	 ��
���� �	�� �� 
��	��	��� 
� �������	 �������� ����!����� �  ����	
	���� �����>�������.   
 

$��"!�� %�"���1! /3!*#��/*�3��! +� 3�����1�2! *�0#����� ��/0!9� 
  

i M. Gruji^-Broj_in, M. Š^epanovi^ 
THE APPLICATION OF RAMAN SPECTROSCOPY IN THE ANALYSIS OF 
ANCIENT CERAMICS 
3CSSCS-2015, 3rd Conference of The Serbian Society for Ceramic Materials, June 15-
17, 2015, Belgrade, Book of Abstracts, p. 49 
 

 ii M. Gruji^-Broj_in, D. Rogi^, M. Gaji^-Kvaš_ev, M. Š^epanovi^ 
The Application of Raman Spectroscopy in Cultural Heritage: A Preliminary Study of 
Blue Pigments from Fresco Painted Tomb from Sirmium 
AIS3 - Italian - Serbian Bilateral Workshop on "Science for Cultural heritage", Eds. P 
Batinelli, J. Striber, November 12, 2013, Museum of Yugoslav History, Belgrade, pp. 
111-116 
 

iii M. Gruji^-Broj_in, I. Vrani^, M. Gaji^-Kvaš_ev, M. Š^epanovi^ 
Primena Ramanove spektroskopije za prou_avanje kulturnog nasle�a: prvi rezultati 
ispitivanja keramike sa lokaliteta Kale-Krševica  
LANTERNA - Nuklearne i druge analiti�ke tehnike u izu�avanju kulturnog nasledja - 
zaštita baštine izme
u prirodnih i društvenih nau�nih oblasti - I nacionalni skup, 3 
Novembar 2014., Novi Sad, Knjiga apstrakata, p.16 
 

 
(� ������� '�����-&�	���� �� � ������� �� �	
����� �
 ��������� 
� ���
����� ����� 
;���� 2013. �	���� 
��	��
� ���������� �
���� ��������� �� �������� !������ 
��	��)���� � ��	�	���� �� 
	��
����� �������, ������� ����	����. *� 2013. �	���� 
������������ �� ���	)� ����
� ���������� ����	
	���� �������� �
 IV-III ���� �.�.�. 
�� ��
�
���� $�
� $������� (������) � ������� �� ��������	� 
� ���
����� ����� 
;���� � ��������	� 
� ����	
	���� �C�", �� ��#�� �� �� ������	� <����	�� 
������	��	���� �����	�� ������ ���������� �
	���� � �
���� ��
������� �	 �	���
� 
(
	��
�	 ��	�
������ � ���	���� ��������). " 	����� ��
�����
�	� ��	����� "Scientific 
and technological cooperation between Sapienza University of Rome and University of 
Belgrade in the area of Cultural Heritage" (�	�� �� �������� 
� !�
��� �	�����	 �� 
"�����
����	� �������� � <��� 
� ����	� 2013-2015. � 2016-2018.), (� ������� 
'�����-&�	���� ���� �� �		��������	� ��	������� ������	��� � ���	�	�� ������	� 
<����	�� ������	��	���� � ���������� �������������� ��
����� �������� �
 XI ���� 
�	�� ��� �� ��
�
���� ���#����� ��
��� ��
���� Ghaznavide Mas’uda III, 
	��
���� 
Ghazni, C���������, �� ��#�� 	���)����� ������� ���������� �
	����, �	�� �� 
��	�
������ �	 �
	�� �� �	
���� “�
���” ��������.  
 " 	����� 	�� 	�
����, ������������ �� 	��>�
� ���	
��	 ��������� �	 �	
��� 
	����#���� � �
�	�� �
� � ��
���. 
 B��	)�, 2 ���
������� �
 	�� 	�
���� ���������� �� 
� 	����#����� (	� �	��� 
����� � �	����� ����	��
�	� �������	� 
�	�����): 
 

i M. Gruji^-Broj_in I. Vrani^, M. Gaji^-Kvaš_ev, M. Š^epanovi^, V. Krsti^ 
 Arheološki lokalitet „Kale“ u Krševici: preliminarno istraživanje porekla i tehnologije 
izrade kerami_kog materijala primenom ramanove i XRF spektroskopije 
Tematski zbornik LANTERNA 2014 (ISBN 978-86-7306-132-0, ISBN 9788683603893) 
Institut za nuklearne nauke Vin_a i Galerija Matice srpske, pp. P1-P15.  

  



 
ii 

M. Gruji^-Broj_in, Maja Š^epanovi^, A.C. Felici, and Maja Gaji^-Kvaš_ev 
The Identification of Titania Polymorphs in Different Samples of Cultural Heritage by 
Raman Spectroscopy 
AIS3 - Italian - Serbian Cooperation on Science, Technology and Humanities, Belgrade, 
Nov 16, 2015. 
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1. $�*�+�#!>� �/3!�� � ������" ���� 
 

1.1. �	��	�
 � �����	�	 �	 �	���� �	�  
 

��� �����	��	� �
�	�� � 
���� 
 
������� 
� ����	#� �	���� ���
�������� �� ��)����	��	� �	�!�������� European 
Materials Research Society, Simposium A: Raman scattering in Materials Science, 	��>��	� 
� ;������ 15-19 ��������� 2008, 
� ��� „Use of Phonon Confinement Model in Simulation 
of Raman Spectra of Nanostructured Materials“, ���	�� M. Gruji^-Broj_in et al. 
 <�� �	� ���
	�	�: Temperature-dependent Raman study of Ce0.75Nd0.25O2�� 
nanocrystals, �� �	�� �� �� '�����-&�	���� ����� 	� �	���	��, ���
��	��� � ����	� 	� 
������������� ���	���� �
 !�
��� �����	� ����� - Applied Physics Letters 91 (2007) 
203118, 	� ������ C������	� ��������� 
� !�
��� � C������	� ?�
���	� (������ 
�
����� �� ��	 ����� 	� �������� ���	�� �
 ��������� �����>����� � 	�
���� 
���	����� � ���	����	
	���� ���
��	����� � ��������� ���	������ ������� 
��)����	��� ���������� �	�	� 2007. �	����. 
 
1.2. �����	 ��
�	�	�	 �	 ����
�
����	�	 � ����	 ��
�	�	�	 �� ������ 
  
��*�� �+5��� � +1�2! 
 
C��	� �� 1 ��������� �	 �	
��� �� ����	��
�o� ����� � �	���	� 2 ��������� �	 
�	
��� �� ��)����	���� �	�!���������� �
 	�
���� ������� ������	��	����� ���	�� 
� ��	������� ���	��������
� ���
��	���� � ��
���: 
 

1 M. Gruji^-Broj_in, M. Š^epanovi^, Z.V. Popovi^ 
Numerical Models in Analysis of Morphological Properties of Oxide Nanopowders 
SFKM, The 19th Symposium on Condensed Matter Physics , November 09-11, 2015, 
Belgrade, Book of Abstracts p.20  
 

2 Z.V. Popovi^, Z. Doh_evi^-Mitrovi^, M. Š^epanovi^, M. Gruji^-Broj_in and S. Aškrabi^ 
"Raman scattering on nanomaterials and nanostructures", "Optical and Vibrational 
Spectroscopies” Simposium a tribute to Manuel Cardona, August 18-20, Queretaro Mexico 
 

3 Maja Š^epanovi^, Mirjana Gruji^-Broj_in, Zorana Doh_evi^-Mitrovi^, and Zoran V. Popovi^ 
Investigation of vibrational and electronic properties of oxide nanopowders by spectroscopic 
methods 
Journal of Physics: Conference Series 253 (2010) 012015 

 
 
 



C��	� �� 2 ��������� �	 �	
��� (����	 �� ��)����	��	� � ����	 �� ����	��
�	� 
�����) �
 	�
���� ������� ���	�� ������������
�� !�
��� � ��	������� � 
������ 
��
����	� ���
�)�: 
 

4 M. Gruji^-Broj_in, M. Š^epanovi^ 
THE APPLICATION OF RAMAN SPECTROSCOPY IN THE ANALYSIS OF ANCIENT 
CERAMICS 
3CSSCS-2015, 3rd Conference of The Serbian Society for Ceramic Materials, June 15-17, 
2015, Belgrade, Book of Abstracts, p. 49 
 

5 M. Gruji^-Broj_in, I. Vrani^, M. Gaji^-Kvaš_ev, M. Š^epanovi^ 
Primena Ramanove spektroskopije za prou_avanje kulturnog nasle�a: prvi rezultati 
ispitivanja keramike sa lokaliteta Kale-Krševica  
LANTERNA - Nuklearne i druge analiti�ke tehnike u izu�avanju kulturnog nasledja - zaštita 
baštine izme
u prirodnih i društvenih nau�nih oblasti - I nacionalni skup, 3 Novembar 
2014., Novi Sad, Knjiga apstrakata, p.16 
 

 
�<�/*': �	
���� ����� �/�
� ������ ��������� �	 �	
���. 
 
��� �����	��	� �
�	�� � 
���� 
 
$	���	� �� 2 �
������ ��������� �� ����	���� ��)����	��	� 
������ � 4 ��������� �	 
�	
���, 	� �	��� 2 �� ����	���� ��)����	��	� 
������.  
 
��
�	�	�
 �� ������ �	 �
���	������ ����	 ���	��
�� � �
����  

6 Z. V. Popovi^, Z. Doh_evi^-Mitrovi^, M. S^epanovi^ and M. Gruji^-Broj_in 
Nanopowders characterization using the vibrational spectroscopy methods, Proc. 1st 
International Workshop on Nanoscience & Nanotechnology IWON 2005, Belgrade, 
Serbia and Montenegro, pp. 88-93 (2005) 
 

7 M. J. Š^epanovi^, M. Gruji^-Broj_in, Z. Doh_evi^-Mitrovi^, Z. Popovi^, Vibrational 
spectroscopy methods in the characterization of nanostructured materials, 14th ISCMP, 
Advances in physics and technology of solids and soft condensed matter, Varna (2006) 
 

8 Z. V. Popovi^, Z. Doh_evi^-Mitrovi^, M. Š^epanovi^ and M. Gruji^-Broj_in, 
Nanopowders Characterization using the Optical spectroscopy methods,  
11th International ceramic Congress-CIMTEC (2006), Acireale, Sicily, Italy 

 
��
�	�	�
 �� ������ �	 �
���	������ ����	 ���	��
�� � ������  

9 Z. V. Popovi^, Z. Doh_evi^-Mitrovi^, M. Š^epanovi^ and M. Gruji^-Broj_in 
Characterization of nanopowders using optical methods 
6th International Conference of the Balkan Physical Union-BPU, Istanbul, Turkey, August 
22-26, 2006, Book of Abstracts p.50

 
��
�	�	�
 �� ������ �	 ����	 �	����	���� ��	�	�	 ���	��
�� � �
���� 

10  Z. D. Doh_evi^-Mitrovi^, M. Š^epanovi^, I. Hini^, M. Gruji^-Broj_in, G. Staniši^ and Z. 
V. Popovi^, Raman and infrared study of nanostructured materials, XVI National 
Symposium on Condensed Matter Physics SFKM 2004, Sokobanja, Serbia and 
Montenegro, Program and Contributed Papers, 78-85 (2004) 
 

11 M. Š^epanovi^, Z. D. Doh_evi^-Mitrovi^, M. Gruji^-Broj_in and Z. V. Popovi^, 
Vibrational Spectroscopy Methods as a Powerful Tool for Nanomaterials 
Characterization, XII Symposium on Condensed Matter Physics – SFKM 07, Vršac – 
Serbia, Program and Contributing Papers pp. 18-25 

 



1.3. !
�
����
 � �
���	������ �	�������	 
 

���	� �����	��	� �
�	�� � 
���� �� ������� '�����-&�	���� ��
� �� �����
��� � ���� 
��)����	���� ���	����, ��)� �	���� ��:  
 
Journal of Optics 
Processing and Application of Ceramics 
Materials Science and Engineering B 
physica status solidi 
Materials Chemistry and Physics 

�<�/*': �	���� �
����	���� �	���������� �	���� �� �	���)��� ������ � �����
����� 
��)����	���� ���	��. 

 
 
 

2. ����?�1���/# � ��+1��� �/0�1� +� ������ ���, �5��+�1�2� 
� ���"���2� ������� *����1� 

  
2.1. #������� �	����� �	��
 � �
��� 

�	�
� �
�	�� � 
���� 
 
 (� ������� '�����-&�	���� �� ��	��� ������	����� � ��������
	� 
������	 
�	�����
� ���������
����� ���	�� 
� �	��
	���� 	������� � �	�	
��� ��	������ 
���	��������
�, �� ��#�� ���	����#��� 	����� �������� 	����� ������������
��� 
��
�
���� � ����� �	��
����� �
��)� �	������� ���������� ���������� �	��
� � 
���
��� �������������� ���	����������� �������.  
 [����#����� 	��� ������	�����, �� ������� '�����-&�	���� �� ��	 �	���	� 
2011. �	���� ������	��
� � �
���� ������ "��������! ����	��
�	� 
������ "*������ 
��	����� ���	��������
�" ([. (	������-����	���, �. F�����	���, �. '�����-&�	����, 
[. ;. �	�	���). *�� �	�	���!��� ��
	� �� �����
� �
 �	��	���� ����������� �� '�����-
&�	���� („*������ ������	��	���� 	������� ���	����	��“ 	�������� 2008. �	���� �� 
%
����	�������	� !���
���� "�����
����� � &�	�����), � ��������#� ���� 
���
������� �
 	�� 	�
���� �� �����	� ��
���, ���� 
������	 �	����	�� 
���������
����� ������ ���)� �
 	�� 	�
���� � 	���
	���� �
���� �������� � ���	� 

��#�. *�� �	�	���!��� ���� ����
�� ������������
��� ���	�� 	������ 
������	��	���� (<����	��, !	�	
������������, ��!�������� ������	��	����, 
������	��	���� �
���	�������) � ���	�� ������� �� ��

����� ���	���������� 
��������
� (	������ ���	����	�� ������ � �	������� TiO2, CeO2, 
���� ��������� 
���������� ZnO ���	����	�� ���.), ��	 � ��	��� ���	�� �	�� �� �	����� 
� �	��
	���� 
�������	��� �������� 	��� ��������
�. 

��	��� ����>	�����, (� ������� '�����-&�	���� ���	)� �� ��
� 
������� 
�	����	� !	������� .!�#�� �+1�/��/#� Centre of Excellence for Optical Spectroscopy 
Applications (OPSA) in Physics, Material Science and Environmental Protection, �	�� �� 
!��������� 	� ������ %��	���� 
�������� � 	����� ?�6 ��	����� (2006- 2009), ��	 �� 
�	��
	 � �	 ���
������ =����� 
� !�
��� �����	� ����� � �	�� ��������
�, ��������� 

� !�
���, ��	 ����	��
�	� ������ �
�
����� �����	��� 
� 	�
��� ���	����� � 
���	����	
	����. 



 *� 2013. �	���� �� '�����-&�	���� ���� �� ��1�" �/#��?�1��*�" �50�8��, 
C���	������	�, � � 	����� �� ������	� ���	�� 	������ ������	��	���� (<����	��, 
!	�	
������������ � ��!��������) � ��	������� 	������� ��
����	� ���
�)�. �����, 
����������� ������� 	��� ������	��	����� ���	�� 
� �����>����� 	������� ��
����	� 
���
�)� � ������ ���
�
� �	������� ��
�
���� ��������#��� �	�� �	��� � ������� 
�����>������� 	�� ����� �	� ���. �	����� !	��� �����>����� ������������ 
��������#� ��	������� ���������� ��������
� �� ��#�� ��	��
�>��� ����	
	��� 
��
�������� ���������� ��	���� ��	�
�	��� � �
���!������� �
	���� ����� ������ 
��	�
�	��� � �	���
�. 
 
��� �����	��	� �
�	�� � 
���� 
 
" 	����� �����>����� ��
���� 
� �	��	���� ��
�, �� ������� '�����-&�	���� ��
� �� 
	������
�� �	����	� ��
�	�� � ����������� ���������� �	��
� ��
��� 
� �������	�� 
������	��	���� ���	����������� ��������
� � �
����
� 	��	�������� ��	������� 
������ 
� ���	�� �������. *�� �����>����� 	��������� �	��
 !	�	���� 
	��
�
����� 
� ������
����� �	��
 �!������� �������, �	�� ��������#��� ��
���� �	��
� ���
��	� 
�����
�� �������������� <����	��� � ��!��������� �������� ���	����������� 
��������
�. �	��
� !	�	���� 
	��
�
����� ��������� �� �� ���	�� �
��� 
���	����������� ��������
� (���	����	��, ������� >���, ����� !�
�	�� ���.), 
	����������� �
����� �!����: !	�	���� 
	��
�
�����, ������������ �����
��� 
���	�������, ����	�����
���, �������	������� � ������	������ �!����. 
'�����
����� �	��
� �!������� ������� �	������� �� � ���
�
� �= �������� 
���	��������
�, �� ��#�� �� �� 	����� ������ 
���������	� ������ ���	�����, 
��
����� � 	�
��� ���	�������, 	��	��	 �	�� � ���� � ���	)� �� ���������� �� �� 
���	�	� �
��� �	�	
��� ���	����	�� � ���	�	��	
���. (� ������� '�����-&�	���� 
���	)� �� ����
� �� �� �	��
��� �	�� 	�	�������� ��
������� ������ ��

������ 
!	�	
������������� ������
���, �	��
���� �� ����������	� ���	��������	� 
�	�������	� 	���)���� 
	��
�
	����� ���	� ������ 
�������� 
	�� � 	������� 
���	����	����, �� ��#�� ��
������� ������� �!����� ���������������� 
� 	������ 
���	����	�� (�������	������� (����	����� ���������), �	�������� ����� � 
���	
��	�#�� ������	��).  

"���������� 	��� �	��
� ��������#� 
������� ��������� �������� � 
��	������� �����������, 	������� � �
����	����� 	�	���� ���	������
��� 
��������
�. ���������
����� � ���
�
� ������������
��� ��
�
���� �	����	�� 
!	������� �	������� �
��� 	 ���	����������� ��������
��� � ���� 
������� 
�	����	� ��
������� ������� ��
	�� �����
� �� ���	�� >�#��� �������������� � 
�	�������
�� �������. " 	����� �	����� � ��)����	���� ��	������ �� �	���� �� 
'�����-&�	���� ������	��
�, 	�� �	��
� � �	!����� �	������� �� 
� ���
�
� �������� 
��
�	������ ���	����������� ��������
� ������ � �	������� TiO2 � CeO2 
���	����	��, ZnSe-SiOx ��
���
	����, GeS2-CdSe ��
���
	���� ���. *��� 
�����>������� � 
����� 
�
������ �� '�����-&�	���� �	�����
� �� �	#�� 
��
������� ��	������ ���	������
��� ��������
�. 
 
2.2. $
�������� � �	�	��	 ��� ���	�� �	����	����% � ���������% �
�	 
 
$����������� �� ������	���� � �
���� ����� ����������� � ����� �	��	���� ��
�. (�
� 
�� �	����	� � ��
�	�� �	��
� � �	!�����, ��������	� 	����� � �������� 
������������
��� ��
�
���� �	������� ������	� <����	�� ������	��	����: 
 



1 (	��	���� ��
� �� $������� ;	�����#����, �	� ��
��	� "�	��!������� 
��������� � ��	������ ����-	����� �����	���� ��������	� ���������	�", 
	�������� 2010. �	���� �� ��������� 
� ��
��������
������ �����>����� 
"�����
����� � &�	�����. �
 	�� ��
� ��	�����
� �� 3 +��!����*a ���a 
*�#!�����! �20:  
(1) K. Vojisavljevi^ et al. J. Phys.: Condens. Matter 20 (47) (2008) 475202 
(2) M. Š^epanovi^ et al. Journal of Applied Physics 109 (2011) 034313 
(3) M. Š^epanovi^ et al. Journal of Raman Spectroscopy 41 (2010) 914–921. 
 

2 ����������� ��
� �� ����� <��	����, �	� ��
��	� „&��������	 � 
����	����	 �������	 Ce1-xAxO2-y (A=Nd, Gd, Ba) �	�������	�	“, 	�������� 
06.11.2008. �� ?�
���	� !���
���� "�����
����� � &�	�����. �
 	�� 
������� 	����#��� �� 2 
��������� ���� �
 �����	���� �20:  
(1) Z. D. Doh_evi^-Mitrovi^ et al., Appl. Phys. Lett. 91 (2007) 203118 
(2) M. Radovi^ et al. Science of Sintering 39 (2007) 281-286  
� 3 �

����� �� ��)����	���� �	�!���������� (������ ������ ���	��). 

 
(� '�����-&�	���� �� ����	� �	��	����� ������� ������������ �� (�����
� �������� 
�� ?�
���	� !���
���� "�����
����� � &�	�����, �� �	�	� ���� �� �����>����� 
���	��������� �� ��
� 	����� ���������� � �	
!���� �� ��������� 
� !�
��� � �	 ���� 
��� ����� 
��������� ���
������� (D. Marin_ev, M. Gruji^-Broj_in et al. "The Raman 
spectroscopy of TiO2/WO3 coatings formed by plasma electrolytic oxidation", 2nd 
Conference of The Serbian Ceramic Society, Programme and the book of abstracts 2CSCS-
2013. June 5-7. 2013, Belgrade).  
 
$����������� �� ����)���
� � �����>������� � �	���� �� ��
� �	����	� � 
���
��	)����� �	��
� !	�	���	� 	��������� �	�������� ����������� 
���	��������
��� � ����������� ��� �	������� 	��	��������� �	!����� ���� �� ���	�, 
��	 � � �������� ��
� ��
�
���� �	�� �� �� 	��	��
� �� <����	�� ������	��	���� 
���	��������
�. [����
���� � ��)����	���� ���	���� �� ISI 
���� ���� �� � ���
	�� 
(Golubovic et al. 2009 J. Sol-Gel Sci Technol 49; Lukovic-Golic et al. 2011 Nanotechnol. 22; 
Scepanovic et al. 2009 Acta Physica Polonica A 115; Zdravkovic et al. 2015 Ceram. Int. 41). 
  
�<�/*': <�
������� �������� ����������� � �	��	���� ��
� ��	 �	��
 �� �� 
������������ ������	��
� � �
���� 	��� ��
�, ��	 � �	����� �� !���
����; [����
���� 
� ���	���� �� ISI 
���� � �	���� �	
��� �	���)��� �������. 
  
2.3. $
���	����	 �	�	��	  
 
�	�
� �
�	�� � 
���� 
 
(� ������� '�����-&�	���� ������	 ��������� � 4 3���!*#� "!9�������! /����2!: 
 

1 " ��
�����
�	� ��	����� "Scientific and technological cooperation between 
Sapienza University of Rome and University of Belgrade in the area of Cultural 
Heritage" =����� 
� !�
��� �����	� ����� � �	�� ��������
 ��������� 
� 
!�
��� � "�����
����	� �������� � <��� (�	�� �� �	������ ������ 
� 
����	� 2013-2015, � 
���� 2016-2018. �	����), �� ������� '�����-&�	���� 
�� ��	�� ������	 ���� ������	� <����	�� ������	��	���� � 	�
���� 
��	������� � 
������ ��
������ �	����, 	��	��	 �
�������� �	����� 
�	������ � �������� �� �������� � ���������	���� ��
�
���� �� �� 



�����	���� <����
��� ������ � �
 ��	���������. 
2 *� 2014. �	���� ������������ ����)��� � �� ��	����� ��
�����
�� ������� 

„Competition between s-wave and d-wave pairing channels and Fe -vacancy 
ordering in tetragonal J-Fe1+xSe“ �� �������� ��������	� Walther-M�issner 
�
 �������. 

3 $����������� ���� 
������� �	����	� �	���������	� ��
�����
�	� ������� 
=����� 
� !�
��� �����	� ����� � �	�� ��������
� ��������� 
� !�
��� � 
��������� 
� !�
��� �����	� ����� &������� ���������, �	�� �� �������	 
���
�
��� � 	����� ��	�����: "Raman Scattering and Photoluminescence from 
Semiconductor Nanoparticles".  

4 B	�	� 2009-2012. �	���� ������������ �� ������	 ������	��
� �� ��	����� 
��
�����
�� ������� SCOPES �� ��������	� 
� !�
��� �	
����� 
?�����
�	� �������	� ��������� =���� (ETH Zurich) �
 F��������� � 
	����� �	� �� ����
� <����	�	� ������	��	���	� ���	����	�� 
� 
!	�	����
������ ������� � ���������� ����
������� <����	��� �������� 
� �	�	
��� ��	������ 	������� ���	����	��. 

 
�<�/*': �	����� 	 ������ �� ��
�����
��� ��	�������. 
 
��� �
�	�� � �����	��	 
���� 
 

5 B	�	� 1999. �	���� �� ������� '�����-&�	���� ��	��
� �� ���	
��	 ������ 
�� ��������	� �	����� � �	����, � ��������� 
� ���
������ ������ � 
��	������ „;��������“ <���� C�������� �����, � /��	���	���� 
� 
������	��	���� � �	
���
���	 �	��
	����, �	� ���	�	����	� ��������� 
��	!. �� /��� C. '���	��. �� 	��	�� 	�� ������� ������������ �� 	�����
� 
4 ���� � ��)����	���� � 2 � �	����� ���	������ � 	������
� ����������� 
��
� �	� ���
	�	� „;������	�� ������	��	���� ����	�
	���� ��#������� 
���	����” �� %
����	�������	� !���
���� "�����
����� � &�	�����, � 
������� 2000. �	����. 

 
2.4. '��	���	���	 �	����% ������	 
 
�	�
� �
�	�� � 
���� 
 
(� ������� '�����-&�	���� �� ��	 �0�� ������+�.����� ��5��� ��!/#1�1�0� � 
������+�.�� 3 �����! *���!�!�.��! �	�� �� 	�����
	��
	 (�����	 
� ��������� 
��������
� ������, � �	 2011. �	���� ��	 ����	��
��, � 
����, 2013. � 2015. �	����, ��	 
��)����	��� ����	��: 
 

1 Prvu konferenciju Društva za kerami_ke materijale Srbije, 17-18. marta 2011. godine u 
Beogradu 

2 Drugu konferenciju Društva za kerami_ke materijale Srbije, 5-7. juna 2013. godine u 
Beogradu 

3 Third Conference of Serbian Society for Ceramic Materials, Belgrade (Serbia) in 15th – 
17th June 2015.  
 

�<�/*': �	���� 	��	��������� �������� ����� ����������.  
 
��� �
�	�� � �����	��	 
���� 
 



4 (� ������� '�����-&�	���� ��
� �� ����>	���� � 	�����
���	�	� 	��	�� 
XVI ����	��
�	� ����	
����� 	 !�
��� �	����
	���� �������� �?$� 
2004 (20-23 ��������� 2004, �	�	����) 
 

5 B��	)� �� ������	��
� � 	�����
����� �	�!�������� ?�
��� � ����	
	���� 
��������
� ?�B%� 05 (�����, 31.07.-03.08. 2005.) � ?�B%� 07 (�����, 6-8. 
������ 2007.) 
 

 
 
 

3. ������+�.��� ������� ���� 

3.1 !������
�
 �������
����	 � ����
����� �	�	���	 
 
" ����	�� 2011-2015. �	����, ���	� �
�	� � �����	��	 
����, ���	�	�� ������ 
�	���	����	� � ������ ��	������� 
�����	�:  

1 %�*�1���0�. 3���!*#��� +���#*� "B�	������ ��	������ � ��������� 
����
�����" � 	����� �	���	����� "���		������ ��������
� 
� ������� � 
����	
	������ 
������ >��	��� �������" ��	����� III45018 
"���	���������� ��
��!�����	��
�� ��������
� � ���	�	��	
���" (2011-
2015)  

2 %�*�1���0�. 3�#3���!*#� “?�
��� ���		������� ��������� ��������
�” 
�� ��	����� *�171032 „?�
��� ���	����������� 	������� ��������
� � 
���	 �	��
������ �������“�(2011-2015)�
 

���
	�: �	����� ���	�	��	�� ��	����� � ����� �
 ��
� ������������ ��	����� ����� � 
����	
	��	� ��
�	��. 
 
3.2 ��
*+
 �	 
�������� ����
����	:  
 
���	� �
�	�� � �����	��	 
���� ������������ ��������� � 4 ���	���� ��	�����: 
 

1 2006-2009. �	���� �� ������� '�����-&�	���� ��������� � ��)����	��	� 
��	����� Centre of Excellence for Optical Spectroscopy Applications (OPSA- 
026283) in Physics, Material Science and Environmental Protection, �	�� �� 
!�������� 	� ������ %��	���� 
�������� � 	����� FP6 3�����"� (2006-
2009) � ��	��� ���	� �	����	�� ������	� ���
�
����� 	�	�� ��	�����; 
 

2 NANO-ET (FP7-REGPOT-2010-1) �	� ��
��	� "Research potential 
reinforcement in the processing of Nano-structured Oxide-Based Materials for 
Environmental Technologies" 

3 "�������� � DAFNEOX - Designing Advanced Funcionalities through 
controlled NanoElement Integration in Oxide Thin Films” Marie Sklodowska 
Curie ��	����� H2020-MSCA-RISE-2014. 
 

4 $		������	� �� ����������� � ��	�����	� ����
	�� SciTeCH - European Join 
Doctorate in Science and Tecnology for Cultural Heritage, u okviru Marie 
Sklodowska-Curie Actions - Innovative Training Networks (ITN) (�	
�� H2020-
MSCA-ITN-2016) � �	�� ��������� 16 ���	����� ������
����� � 
������������ ����������� ��
�������� 
� 	�
��� ��	������� � 
�	�
�������� ��
����	� ���
�)� � %��	��. 

 



�<�/*': �	����� 	 ������ �� ���	����� ��	�������. 
 
��� �
�	�� � �����	��	 
����: 
 

1 2007-2008. �	���� �� '�����-&�	���� �� ������	��
� �  ���	���	� ��	����� 
(STREP FP6, No. 517039) pod nazivom "Controlling Mesoscopic Phase 
Separation – CoMePhS". 

 
3.3 ��
*+
 �	 ����	������ ����
����	: 
 
 

$����������� �� ���	� �����	��	� �
�	�� � 
���� ������	 ������	��
� � �	�����
� 
������	� ���
�
����� 2 ���1�.���� 3���!*#� �	�� �� �� 	��	��
� �� �����
� 
	������� ���	����	�� 
� ��

����� �������: 
 

1 2008-2009. �	���� ��	����	�� ��	����� „��	�
�	��� ���	����	�� ����	� 
� �	�����	� ������� �������	� ���
����� �	�	�� �	
-��
 ����	
	����“  

2 2012-2013. �	���� ��	����	�� ��	����� "��	�
�	��� ���	�	���
������� 
Bi*2 ���	����	�� �!������� � !	�	����
�����	� ��
������ 	�������� 

���)�����" 
 

 
  

4. �1�0�#!# ������� �!+�0#�#� 
 
$���������� �� � ��	� �	�������� ���� ���
��	��
� 83 ������ ����, 	� ���� 39 
���	�� � ��)����	���� ���	������ �� ISI 
����: 15 ����1� *�#!�����! �21 (�������� 
��)����	��� ���	����), 8 *�#!�����! �22 (�	���� ��)����	��� ���	����) � 16 
����1� *�#!�����! �23 (��)����	��� ���	���� �� ISI 
����). �� ��)����	���� 
����	���� ��� 5 ��������� �	 �	
���: 3 ���
��	���� � ��
��� (�31), 3 ���
��	���� � 
�
�	�� (�32); 1 ��	������ �������	 � ��
��� (�33) � 8 ��	������ ��������� � 
�
�	�� (�34). �� ����	��
��� �	�!���������� ������������ ��� 2 ��������� �	 
�	
��� ���
��	���� � ��
��� (�61) � 1 � �
�	�� (�62), ��	 � 7 ��	������ ��������� 
� ��
��� (�63) � 13 � �
�	�� (�64). $	���	� �� ����� �	�	���!��� 	� ����	��
�	� 

������ �41 � 4 ���� 	����#��� � �	����� ���	������ ����	��
�	� 
������ (�52). 
 
���	� �����	��	� �
�	�� � 
���� ������������ �� 	�����
� 30 3�50�*�.���, 	� ���� 
18 � ��)����	���� ���	������ �� ISI 
����: 9 ����1� *�#!�����! �21 (�������� 
��)����	��� ���	����), 2 *�#!�����! �22 (�	���� ��)����	��� ���	����) � 7 ����1� 
*�#!�����! �23 (��)����	��� �������� �� ISI 
����). �� ��)����	���� ����	���� 
��� 4 ��������� �	 �	
��� 	����#��� � �
�	�� (�32) 	� ���� 2 ��	 �	
���� ���	�, 2 
��	������ 	�������� � ��
��� (�33) � ��� � �
�	�� (�34). �� ����	��
��� 
�	�!���������� �	���	� �� 1 ��������� �	 �	
��� ���
��	���	� � �
�	�� (�62) � ��� 
��	������ 	����#��� � �
�	��. $	���	� �� ����	� ���� � ����	��
�	� ���	���� (�52) 
� ����� �	�	���!��� ����	��
�	� 
������ (�41), ��	 � ����	� �	�
��#� � �������	� 

�	����� (�44). 
 
4.1. ����	���� �	����% �	���	 �	����	����
 
 



����� �	������ �������� ��
� Web of Science �� ��� 07. �������� 2015. �	���� ���	�� 
�� ������� '����� &�	���� �������� �� 368 3�#�, �� �!�� 334 3�#� 5!+ ��#�.�#�#�, �� 
h - ������	� �������� 10. 
 
����� �	������ �� ����� Google Scholar 	� ���	� ���� ���	�� ������������ �������� 
�� 514 3�#� �� h - ������	� �	�� �
�	�� 13.  
 
��� �������������� ���	�� ������������ ����� ����� Google Scholar: 
  &�	� 

������ 
1 Š^epanovi^, M., Gruji^-Broj_in, M., Vojisavljevi^, K., Bernikc, S., Sre^kovi^, T. 

Raman study of structural disorder in ZnO nanopowders  
(2010) Journal of Raman Spectroscopy, 41 (9), pp. 914-921.  
 

86 

2 Z. D. Doh_evi^-Mitrovi^, M. J. Š^epanovi^, M.U. Gruji^-Broj_in, Z.V. Popovi^, 
S.B. Boškovi^, B. M. Matovi^, M.V. Zinkevich, F. Aldinger 
The size and strain effects on the Raman spectra of Ce1-xNdxO2-� (0�x�0.25) 
nanopowders, Solid State Communications 137 (2006) 387–390  
 

76 

3 M. Gruji^-Broj_in, M. J. Š^epanovi^, Z. D. Doh_evi^-Mitrovi^, I. Hini^, B. 
Matovic, G. Staniši^, and Z. V. Popovi^ 
Infrared study of laser synthesized anatase TiO2 nanopowders 
Journal of Physics D: Applied Physics 38 (2005) 1415-1420  
 

54 

4 M. J. Š^epanovi^, M. Gruji^-Broj_in, Z. D. Doh_evi^-Mitrovi^, Z. V. Popovi^ 
Characterization of Anatase TiO2 Nanopowder by Variable-Temperature Raman 
Spectroscopy 
Science of Sintering, 41 (2009) 67-73 
 

42 

5 Z. D. Doh_evi^-Mitrovi^ , M. Gruji^-Broj_in , M. Š^epanovi^, Z. V. Popovi^, S. 
Boškovi^, B. Matovi^, M. Zinkevich and F. Aldinger  
Ce1-xY(Nd)xO2-� nanopowders: potential materials for intermediate temperature 
solid oxide fuel cells 
 J. Phys.: Condens. Matter 18 (2006) S2061–S2068 

39 

  
4.2. �	�	�
��� ��	���
�	 �	�����	 � ��������	 �����	���� �	����	����% �	���	 
 
���	� �����	��	� �
�	�� � 
����, 	� �����	 18 ���	�� �
 ����� �20, ������������ � 
�� � �����	���� �21 ������ ���	�� 	�����
� � ��������� � �	����� ���	������ �� ISI 

���� �	�� �� ��
������� � 	�
������ Material Science - Multidisciplinary,  Ceramics, 
Characterization and Testing ���. *�� ���	���� ���� �� �	�������	 
��
��������
�����	� �������	� ���	��������
� � ���	����	
	����, ���	���� 
���������
�����, ���������� ��������
��� � ��������
��� �	�� �� ��������� 
� 
!	�	����
������ �������. " ����
� �� �����
��� �������� ������ !���	�� � �	
����� 
����� 	� 	��� ���	���� � 	��	����
���� 	�
������ (�
�	�: $*&�*�): 
  
 IF2014 �	
����� ���	���� (2014)
   

Journal of Applied Crystallography 3.984 Crystallography (3/23) 
Annalen der Physik 3.048 Physics, Multidisciplinary (12/78) 
Journal of Raman Spectroscopy 2.671 Spectroscopy (11/44) 
Ceramics International 2.605 Materials Science, Ceramics (4/26) 
Materials Research Bulletin 2.288 Materials Science, Multidisciplinary (67/260) 



Materials Chemistry and Physics 2.259 Materials Science, Multidisciplinary (69/260) 
Journal of Nanoparticle Research 2.184 Materials Science, Multidisciplinary (76/260) 
Journal of Applied Physics 2.183 Physics, Applied (42/144) 

Materials Characterization 1.845 Materials Science, Characterization & Testing 
(4/33) 

Journal of Sol-Gel Science and 
Technology 1.532 Materials Science, Ceramics (7/26) 

 
4.3. /�
������ ���� �	���	 � ���� �	���	 ������	� �	 ������ ����	 ��	����	 
 
" �����	���� ��)����	���� ���	�� �� ISI 
����, 	� 18 ���	�� 	����#���� � �����	���� 
�20 �	�
� �
�	�� � �����	��	 
����, 13 ���	�� ��� 7 � ���� ���	��.  
 �
 �����	���� ���	�� �21 	����#���� ���	� �����	��	� �
�	�� � 
���� ��� 
���	�� 	��� ���	�� ����������� �� 2 � 5 ���� �� ��	������ ������
� � 
���������
����� ������������ ���	��������
� (������ ������ ���	��). <��	�� 2 � 5 
���� �� ������	� ���	�� ��������� ����
����� � ��!�������	� � <����	�	� 
������	��	���� ���	��������
�, ���	�, � ����� ���� 	� 7 ���	��. <��	�� 8 � 9 ���� �� 
�	��!������	� ���	�� �����
� � 	�����	� ���������
����� ZnO ���	����	�� � 
���������� �	��
��� 
� 	����� � �������� ������������
��� ��
�
���� � ���	)� 
����� ���� 	� 7 ���	��. ��� 	�� ���	�� �� �
����� �� ���	� ��>��	�. 
 <��	�� 1, 3, 4, 6 � 7 �
 �����	���� �21 ���� �� �����
	� � ���������
����	� 
������ � �	������� ���	����	�� ��������� ��	�����, �� ��#�� �� �� ������� ���	�� 
�!�����	�� � !	�	����
�����	� ����������� �����!����� 	�������� 
���)�����. �	 
��	�	� ����	�� 	����� �����>����� ���� ��#����� ���� ��	� �����>����� �
 ���� 
�����������, ��
	 
�	� �����!���	��� �����
�, ��
	 
�	� �
	>��	��� ���������
�����, 
��. ��	��	��	��� ������� ����� ��	�� ������������
��� ������� �	�� �� �	 �����
� �� 
�	�� ��� ���� � ����	� �����������, 
�	� ���� �� �� �
���� 	��� ���	�� ������	��	 ��	� 
���	�� ���� 	� 7 (���	�: 8, 10, 10, 9 � 9 ���	��).  
 <�� �
 �����	���� �22 �� �
��� � ���	� ��>��� (4 ���	��). 
 �� 8 ���	�� �
 �����	���� �23 	����#���� ���	� �
�	�� � �����	��	 
���� 
������	��
	 �� 7 � ���� ���	�� � ��� �� �
����� �� ���	� ��>��	�, ��� �� ���� 	 
������������
��� ���	����.  
 ������� � ���� ������ ��	� ���	�� ������������ � ��	� �	�	�� �
 ��������� 
�20, �30 � �40, �	������� ���	�� �� ��	��� ���	�� ����� 	� 7 �� �� �����
	 

������	 �� ������ ���
�!������� ������������ 
� �
�	� � 
���� ������ ��������.  
 
4.4. &�
�
� �	����	������ � ��
�
� ��
*+	 �	����	�	 � �
	���	���� �	����% �	���	 
� �	����� �
�����	 � �
��� � ������	����� 
 
��� ���	�� �
 �����	���� �21, �	�� �� ���
��	���� ���	� �����	��	� �
�	�� � 
����, 
��)��� �� � ������� �� ������ ������������� � 
��#� � �	���������. ���	 ���	�� 
�22 � ���	�� ���������� �� 3, 5 � 7 �
 �����	���� �23 ���)��� �� � �	����	��� � 
	����� =����� 
� !�
��� �����	� ����� � �	�� ��������
� ��������� 
� !�
���.  

(� ������� '����� &�	���� �� 	� ���� �20 ���	�� 	����#���� �	�
� ���	� 
�
�	�� � �����	��	 
���� 2 ���� ��
� ���� ���	�, � 8 ���� ����� ���	�. " 	��� 
���	���� ������������ �� ����
� 	�����
����	� � ���	�	)���� �����>����� �
� 
���	��� 
�������� ��
	��, ��
	 �� �� � ������ ������������
�� ������ �
� 
��������� ����
����� � �������� �	������� ��
�
����.  

" ���� ��������� ���	���� �
 ���
�	���!���, ������������ �� � ��
��	� ���� 
������	��
� � 	����� � �������� ������������
��� ��
�
����, ��	 �� �������� 
	�������
	 ������� ���������� �	��
� � 	������
�	� �	!����� �	�� �� ������������ 



� �� ����� ��
��
�. *�� �� ���	)� ��
� �� ��
����#��� � � ������ � �������� ���	�� 
� 
	����#���#�, ��	 � �	���������� �� �����
������ � �
�������� �	�	� �	������ 
	����#�����.  
 " ���	���� 1, 3, 4, 6 � 7 �
 �����	���� �21, �	�� �� ��)��� � ������� �� 
�	����� ������� ������������� (�������� ;����, B���	
	��� � <������� !���
��� 
"�����
����� � &�	�����, �������� !���
��� "�����
����� � �	�	� ����), �� ������� 
'����� &�	����, ����)���
� �� � ������������
�	� ��
� ���� (<����	�	� � 
!	�	
�����������	� ������	��	���� � ������	��	���	� �
���	�������) � ���	�	��
� � 
�
�/���	���
�	 ���	�	��
� ��	 �����>����� �	�� �� 	��	�� �� ��������� ���������� 
�	��
�, �	!����� � ���	�� ������� �� �	������� ������������
�� ��
�
���� �
 
	�
���� <����	�� � !	�	
������������ ������	��	����, ������	��	���� 
�
���	������� � 	�
���� �	��
	���� �	�	
��� ��	������ !	�	����
�
��	��.  
 " ���� �21 �	� ������ ��	��� 2, ������������ �� ���	���
�	 ���	��
� 
�������� � ������� ���������� �	��
� � �	�	�� � 	�
���� ��!�������� 
������	��	���� 	������� ���	����	�� � �	��)��� ��
�
���� ��

������ ���������� 
����
�����. " ���� �21 �	� ������ ��	��� 5 �� '�����-&�	���� ���	���
�	 �� 
	���)���
� ������������
�� ��
�
���� <����	�� ������	��	���� (������ � �
������ 
�������������: Institut fur Mineralogie, Leibniz Universitat Hannover, Germany, CNRS 
and Universite´ Pierre and Marie Curie, France) ���������� ���	���� �	�� �� 
���
��	��
� ����������� ��������
���.     
 " ���	���� 8 � 9 �
 �����	���� �21 � ������� �� =�����	� 
� 
��
��������
������ ������� "�����
����� � &�	�����, �� ������� '����� &�	���� �� 
�
 �	������� �	!����� ���� �� ���	�, ������	��
� � ��������	� 	����� � �������� 
������������
��� ��
�
����, �	�� �� ��	 �	��	���� ��
� �� $������� ;	�����#����.  
 " ���� ���	���� �
 �����	���� �22 � �23 �����
�� ���	� �
�	�� � �����	��	 

����, ������������ �� ������	��
� � ���� !�
��� ������������
�	� ����, ���	���
�	 
��
����
� ��������� �	��
� � �	�	��, ����
� �� 	����	� ������������
��� ��
�
����, 
��	 � ������� 
������	� ��
� ���	�� ��
��	� 
� �������� � �	��)��� 
������������
��� � ���������� ��
�
����.  
 (� ������� '�����-&�	���� �� �	�	� 2015. �	���� 	��>�
� 3 ��������� �	 
�	
���, ����	 �� ��)����	��	� �����, �
 	�
���� ���������� ����
����� � 	�����	� 
������	��	���� �	�	
��� ���	��������
�, � 2 �
 	�
���� ������� ������������
��� 
���	�� 	������ ������	��	���� � ��	������� ��
����	� ���
�)� (1 �� ����� 
����	��
�	� 
������ � 1 �� ��)����	���� �����). 
 $����������� �� ��
� ��
��� �	����	� ��	 �	���	� �	�	���!��� 	� 
����	��
�	� 
������ (*������ ������	��	���� ���	��������
�, �41) �������	 �� 
������ �	�
��#��� �	�� �� 	��	�� �� ��!��������, <����	�� � !	�	
������������ 
������	��	���� 	������� ���	����	��, � �	����	 ��
�
������ ��	���� ���������� 
����
�����, ��	�����
�� �
 ���� �	��	���� ��
� � �������� �����>�����.  
 
4.5. 7�	�	� �	���	 
 
(� ������� '�����-&�	���� �� ��	 �����>���� � ���	� ��
��
� ���	�� 
� �	��
	���� 
��!���������, <����	��� � !	�	
������������� �������� ���	�� �
��� 
���	��������
�, ��� ����� 	������� ���	����	��, ��	 � �	!���� 
� �	��
	���� 
�	�	
��� ��	������ ��
	�	�	
��� ���	����	��, �	�� �� �	������ � ��
��	� ��	�� 
���
��	����� �����>����� � ���	
��	 �	��	����� �����������.  
 $����������� �� ��
� 
������� �	����	� ���������
����� � �	��
	���� 
	������� ��	������ ������ � �	������� 	������� ���	��������
� �� ���� �	��
����� 
��
	�� �����
� ���	��������� �� ���	��� ��#���� ���������������� 
� �	����� 



�����!����� �������, ��	 ��	 �� !	�	����
�
� 	�������� 
���)����� >��	��� ������� 
(
��	��, ���������, ���������). 
 �	�
����� �	���� ����	
���� �� ��	 ��	�� ������� �����>���� � 	�
���� 
������� ��!��������, <����	�� � !	�	
������������ ������	��	���� � ��	�������� 
	������� ��
����	� ���
�)� (�	����� �	������, �������� � ���������	���� ��������), 
��� ������	 ��������� � ���	�	� ����������� �
������� � �	�
�������� ��
����	� 
���
�)� <����
��� ������.  
 
4.6. #������� �	����	�	 �
	���	���� ��	�������% �	���	 
 
$�����������, �� ������� '�����-&�	����, �� ��	 �	���	� ��
� 	������
�� �	����	� � 
���� 18 ���	�� �����	���� �20, 	����#���� ���	� �
�	�� � �����	��	 
����, ��� ����� 
��	
 �������� � �	��!������� ���������� �	��
� � 	������
��� �	�	�� 
� 	����� � 
�������� ��!��������� � <����	��� �������� ���	�� �
��� ���	��������
�, ��	 � 
�	��
� � �	!����� 
� ���������� ��	������ �	�	
�	��� ��
	�	�	
��� ���	����	��. " 
����� ��
� ���	�� ����
� �� � �����������
��� ���	� (��!��������, <����	�� � 
!	�	
������������ ������, 
���� ������	��	���� �
���	�������), ���	���
�	 �
� � 
������� �� ������ �	-���	����. %�����������
�� ������	��� � 	�
���� ��	������� 
��
����	� ���
�)� 	���#� ���	���
�	, ������ ��	��� ��������� 
������� �	����	� 
��
��������
�������� ������	����� � �����>�������, ���������������� 
� 	�
��� 
��	������� ��
����	� ���
�)�. 
 



  

	0!"!�#� +� *1��#�#�#�1�� �.!�� ������� ��3����/�  
�� ������! ������-������� +� �+5�� � +1�2! ������� /�1!#��*�  
 
*�������� ��
�
���� ���	� �����	��	� �
�	�� � 
����  
 
"����	 30 ���
������� 	� ���� 18 � ��)����	���� ���	������ �����	���� �20. 
\���� ��� � ����	���� ����	��
�	� 
������ �52. 
\���� �	�	���!��� � �����	���� �	�	���!��� ����	��
�	� 
������ �41. 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
�	��)��� �� ������
��� �������������� ��
	�	� 
� �
�	� � 
���� ������ ��������  
  
� �����	���� "�
	� *�������� ��
�
��� 
 

"$"��* 65 122.9 
�10+�20+�31+�32+�33+�41+�52 50 118.5 
�11+�12+�21+�22+�23+�24+�31+�32 35 109 
 
  

$����	���� 
���� 

� �	�	��  
�	 ���� &�	� ���	�� "����	 � �	�	�� 

    

�21 8 9 72 
�22 5 2 10 
�23 3 7 21 
M31  3 1 3 
�32 1.5 2 3 
�33 1 1 1 
�34 0.5 2 1 
�41 7 1 7 
�44 2 1 2 
�52 1.5 1 1.5 
�62 1 1 1 
�64 0.2 2 0.4 

  

���$�� 30 122.9 
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���38#!2! /� /*�3� ��.����0��� +������ 8#�"3��� � .!0��� – �63 
 

<��	�� 	����#��� ��� �����	��	� �
�	�� � 
���� 
 
 

1 M. Gruji^, R. Kosti^, D. Rakovi^ 
Raman spektroskopija jednoslojnih armchair nanotuba ektremno malih polupre_nika 
XLV konferencija ETRAN, Bukovi_ka Banja, 4-7. jun 2001., Zbornik radova, sveska IV, pp. 
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7 M. Gruji^, R. Kosti^,  D. Rakovi^, and L.A. Gribov 
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and Z. V. Popovi^ 
Raman Spectroscopy Method for Determination of Particle Size Distribution in Anatase 
TiO2 Nanopowders 
9th Yugoslav Materials Research Society Conference YUCOMAT 07, Herceg Novi, 
September 10-14. 2007, Book of Abstracts, p.54  
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Subject Invitation to talk at SFKM 2015
From Leonardo Golubovic <Leonardo.Golubovic@mail.wvu.edu>

To myramyra@ipb.ac.rs <myramyra@ipb.ac.rs>
Cc popozor@ipb.ac.rs <popozor@ipb.ac.rs>, Nenad Vukmirovic

<nenad.vukmirovic@ipb.ac.rs>, Antun Balaz <antun@ipb.ac.rs>
Date 28 Mar 2015 06:06

Faculty�of�Physics�University�of�Belgrade
Ins�tute�of�Physics�Belgrade

Ins�tute�for�Nuclear�Sciences�"Vinca"�Belgrade
�Serbian�Academy�of�Sciences�and�Arts

Dr.�Mirjana�Grujic�Brojcin
Ins	tute�of�Physics
Belgrade

Dear�Dr.�Grujic
Brojcin,

On�behalf�of�the�Organizing�and�Program�Commi�ees�and�my�own,�it�is�my�privilege�and�pleasure�to�o�er�you�to�give�an�invited�talk�at�the�19th
Symposium�on�Condensed�Ma�er�Physics���SFKM�2015,�to�be�held�in�Belgrade,�Serbia,�September�7
11,�2015.

We�are�hoping�that�you�can�accept�the�invita	on�and�are�looking�forward�to�your�response.�More�informa	on�about�the�conference�can�be
found�posted�at�h�p://www.s
m.ac.rs

We�would�be�very�grateful�if�you�could�reply�to�our�invita	on�within�next�few�days�as�this�would�be�very�helpful�for�our�planning�of�the
conference.

We�are�looking�forward�to�mee	ng�you�in�Belgrade�in�September.

Sincerely�yours,

SFKM�2015�Chair
Prof.�Leonardo�Golubovic
West�Virginia�University,�USA
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To: Professor Maja Scepanovic 

 Center for Solid State Physics and New Materials 
       Institute of Physics, 
       Pregrevica 118, 11080 Belgrade 
       Serbia                                                                                                   August 11th 2010 

Dear Prof. Scepanovic, 

On behalf of the Organizing committee of the 16th International School of Condensed Matter 
Physics, the ISCMP 2010 "Progress in Solid State and Molecular Electronics, Ionics and 
Photonics ", which will take place in Varna, BULGARIA between 29th August and 3rd

September 2010, I have the pleasure to inform you that your contributions entitled: 

Invited lecture: “INVESTIGATION OF VIIBRATIONAL AND ELECTRONIC STATES IN OXIDE 
NANOPOWDERS BY SPECTROSCOPIC METHODS”

by M. Scepanovic, M. Grujic-Brojcin, Z. Dohcevic-Mitrovic and Z. V. Popovic

have been included in the School programme. 

We kindly invite you to take part in the work of the School and will be glad to meet you 
in Varna in the end of August and beginning of September. 

We have booked for you a double room for the period August 28th -September 4th, 2010 
in the Panorama hotel in the resort St.St. Konstantin and Elena in which the School will 
be held.  

Sincerely yours, 

Academician  Alexander G. Petrov, PhD, DSc, FBAS  
Director, Institute of Solid State Physics 
Chairman of 16ISCMP 2010 
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Ann. Phys. (Berlin) 523, No. 1 – 2, 62 – 74 (2011) / DOI 10.1002/andp.201000094

Raman scattering on nanomaterials and nanostructures

Z. V. Popović∗, Z. Dohčević-Mitrović, M. Šćepanović, M. Grujić-Brojčin, and S. Aškrabić

Institute of Physics, Center for Solid State Physics and New Materials, University of Belgrade,
Pregrevica 118, 11080 Belgrade, Serbia

Received 30 July 2010, revised and accepted 10 September 2010
Published online 11 October 2010

Key words Raman scattering, nano materials, phonon confinement effects, titania and ceria.

This article is dedicated to Manuel Cardona.

The conventional Raman scattering spectroscopy is one of the most used and powerful techniques for char-
acterization of nano-sized materials and structures. By proper analysis of optical mode shift and broadening
in nanomaterials based on phonon confinement model, it is possible to deduce about the influence of vari-
ous effects like particle size and size distribution, strain, change of phonon dispersion, substitutional effects,
defect states and nonstoichiometry, electron-phonon coupling. We have demonstrated potentials of this tech-
nique in CeO2 and TiO2 nanocrystalline systems analyzing their optical phonon properties.

c© 2011 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

1 Introduction

There are plenty of different microscopic and other techniques which are widely used to study nano-sized
materials and structures. In order to map mostly used techniques for nanomaterials characterization we
have used the ISI Web of Science data base. There are 58021 “nano” records, for the period 1996–2010
(end of July). The main correlated techniques are as listed in Fig. 1.

According to Fig. 1, the characterization of nanostructured systems is still best accomplished using elec-
tron microscopy (TEM, SEM), or by scanning probe techniques (AFM, STM), which provide information
on the electronic and morphological properties of materials with nanometer scale resolution. Unfortunately,
these techniques work ex-situ, often requiring special sample preparation, and can be destructive [1].

Structural characterization of nanomaterials and nanostructures is still run with the conventional X-ray
diffraction (XRD) technique, despite limitations existing when going to the nanoscale. This method is on
the second place among all other techniques used for nanomaterials characterization. Raman scattering
(RS) technique is also very widely used as a powerful tool for characterization of nanosized materials and
structures. Beauty and power of RS for materials characterization is:

• No sample preparation or damage

• The ability to measure samples through light transparent material (easy in-situ experiments)

• Submicron (in some cases 50 nm) spatial resolution (when coupled with AFM: TERS = tip enhanced
RS)

• Very high sensitivity (when coupled with SERRS: surface enhanced resonance Raman spectroscopy)

• Easy use.

∗ Corresponding author E-mail: zoran.popovic@ipb.ac.rs, Phone: +381 11 3161385, Fax: +381 11 3162 190

c© 2011 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim
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Subject Thank you from J. Opt. - JOPT/391361/PAP/124565
Sender <jopt@iop.org>

Recipient <myramyra@ipb.ac.rs>
Date 08 Jun 2011 17:05

Ref: JOPT/391361/PAP/124565

Dear Dr Grujic-Brojcin

TITLE: Mixing rules and optical properties of an ensemble of II-VI
semicondutor nanoshells
AUTHORS: Dr Rosa M de la Cruz et al

Thank you for your report on the above article. We very much appreciate
your help in refereeing this article for Journal of Optics, and I look
forward to working with you again soon.

Yours sincerely

Stuart Roberts
Publishing Administrator
Journal of Optics

Publishing Team
Stuart Roberts - Publishing Administrator
Gregory Smith - Publishing Editor
Claire Bedrock - Publisher
Rachael Kriefman - Production Editor

Contact Details
E-mail: jopt@iop.org
Fax: +44 (0) 117 9200658

PS Keep up to date with the latest articles published in IOP journals at
http://iopscience.org

This email (and attachments) are confidential and intended for the addressee(s) only. If you are not the intended
recipient please notify the sender, delete any copies and do not take action in reliance on it. Any views expressed are
the author's and do not represent those of IOP, except where specifically stated. IOP takes reasonable precautions to
protect against viruses but accepts no responsibility for loss or damage arising from virus infection. For the protection of
IOP's systems and staff emails are scanned automatically.

IOP Publishing Limited Registered in England under Registration No 467514. Registered Office: Dirac House, Temple
Back, Bristol BS1 6BE England Vat No GB 461 6000 84.
Please consider the environment before printing this e-mail
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Subject Re: Review of a paper for PAC journal
Sender Vladimir Srdic <srdicvv@uns.ac.rs>

Recipient Mira Grujic-Brojcin <myramyra@ipb.ac.rs>
Date 14 Apr 2012 19:07

Dear Dr. Grujin Brojcin

Thank you very much for the answer and prepared review of the paper ID PAC-0256, entitled 
"Semiconducting properties of titanium oxide containing ceramics”. I am sure that your 
comments and suggestions will be very helpful in preparation of revised version of the text.

Kind Regards
Vladimir V. Srdic
-------------------------------------------------------
Processing and Application of Ceramics
Faculty of Technology
University of Novi Sad
Bul. Cara Lazara 1
21000 Novi Sad
SERBIA
Tel: +381 21 485 3665
Fax: +381 21 450 413
e-mail: srdicvv@uns.ac.rs
web-site: http://www.tf.uns.ac.rs/publikacije/PAC
web-site: http://www.tf.uns.ac.rs/sm2011

----- Original Message ----- From: "Mira Grujic-Brojcin" <myramyra@ipb.ac.rs>
To: "Vladimir Srdic" <srdicvv@uns.ac.rs>
Sent: Friday, April 13, 2012 10:38 PM
Subject: Re: Review of a paper for PAC journal

Dear Dr. Srdic

Find enclosed the review of the manuscript ID PAC-0256, entitled
"Semiconducting properties of
titanium oxide containing ceramics”. The manuscript will be acceptable
after major revision.

Sincerely

Mira Grujic-Brojchin

On 28 Mar 2012 13:01, Vladimir Srdic wrote:

Dear Dr. Grujic Brojcin,

Thank you very much for fast answer and acceptance to prepare review
of the manuscript ID PAC-0256, entitled "Semiconducting properties of
titanium oxide containing ceramics”. We ware looking forward to
receive your opinion and comments soon.

Kind Regards
Vladimir V. Srdic

----- Original Message ----- From: "Mira Grujic-Brojcin"
<myramyra@ipb.ac.rs>
To: "Vladimir Srdic" <srdicvv@uns.ac.rs>
Sent: Wednesday, March 28, 2012 11:25 AM
Subject: Re: Review of a paper for PAC journal

ipbWebmail :: Re: Review of a paper for PAC journal https://roundcubemail.ipb.ac.rs/?_task=mail&_action=print&_uid=95&...
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Dear Editor,

I'm accepting your invitation to review this paper before April 14.

Best regards,

Mira Grujic-Brojchin

On 27 Mar 2012 12:12, Vladimir Srdic wrote:

Dear Dr. Grujic Brojcin,

Manuscript ID PAC-0256, entitled "_Semiconducting properties of
titanium oxide containing ceramics_”, with Ms. Pura as the
corresponding author, has been submitted for the journal -
Processing
and Application of Ceramics (please visit our web-site at: ).

Prof. Abramovic has recommended you as a researcher who is close to
the subject of the manuscript - thus, we would like kindly to ask
you
to prepare a review of the paper. Please let us know as soon as
possible if you will be able to accept our invitation and prepare a
review before April 14, 2012. If you are unable to review at this
time, we would appreciate you recommending another expert reviewer.

Please fine attached the text as a PDF-file and the Reviewer Form.

Best Regards
Vladimir V. Srdic, editor

-------------------------------------------------------

Faculty of Technology
University of Novi Sad
Bul. Cara Lazara 1
21000 Novi Sad
SERBIA
Tel: +381 21 485 3665
Fax: +381 21 450 413
e-mail: srdicvv@uns.ac.rs
web-site: http://www.tf.uns.ac.rs/publikacije/PAC
web-site: http://www.tf.uns.ac.rs/sm2011

ipbWebmail :: Re: Review of a paper for PAC journal https://roundcubemail.ipb.ac.rs/?_task=mail&_action=print&_uid=95&...
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Subject Thank you for agreeing to review
Sender Donald Schleich <donald.schleich@univ-nantes.fr>

Recipient <myramyra@phy.bg.ac.yu>
Date 12 Mar 2010 14:02

REVIEWER INSTRUCTIONS AND DUE DATE
Ms. Ref. No.:  MSB-D-10-00261
Title: OPTICAL AND PHOTOCATALYTIC PROPERTIES OF TITANIUM-MANGANESE MIXED OXIDES
Materials Science and Engineering B

Dear Dr. M. Grujic-Brojcin,

Thank you for agreeing to review manuscript number MSB-D-10-00261 for Materials Science and 
Engineering B.

If possible, I would appreciate receiving your review by Apr 11, 2010.

IMPORTANT NOTE: If you are attaching a file with your review, please ensure that your name is 
absent/removed from the document properties of the file. Please check this by clicking on 
'file' and on 'properties' or 'document properties' before uploading your attachment.

To submit your review, please do the following:

1. Go to this URL: http://ees.elsevier.com/msb/

2. Enter these login details:
   Your username is: MGrujic-Brojcin-829
If you need to retrieve password details, please go to: http://ees.elsevier.com
/msb/automail_query.asp

3. Click [Reviewer Login]
This takes you to the Reviewer Main Menu.

4. Click [Pending Assignments]

5. Click [Submit Recommendation] (in the Actions column)

6. Choose the appropriate recommendation term for the paper e.g. Accept, Revise, Reject 

7. Rate the paper by clicking on the appropriate check boxes in the Manuscript Review form 
underneath

8. Insert your confidential comments to the author (your name will not be released to the 
author)

9. Enter your comments to the editor (these are not available to the author)

10. Click [Proceed]

11. Click [Edit Review] if you wish to make further changes or [Submit Review to Journal 
Office] to confirm

12. Click [OK] to confirm your overall recommendation.

For further information on how to submit your recommendation and comments, see: 
http://epsupport.elsevier.com/article.aspx?article=1461&p=3

If you are unable to view the revised manuscript you may need to disable pop up blocker.

In order to disable pop up blocker you must do the following:

1. Go to Tools, pop up blocker and tick disable pop up blocker.

2. If still experiencing problems please check the top of your screen, under your browser 
box.  Internet Explorer displays an Information Bar (just below the address bar) where you can 

ipbWebmail :: Thank you for agreeing to review https://roundcubemail.ipb.ac.rs/?_task=mail&_action=print&_uid=42&...
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see information about downloads, blocked pop-up windows, and other activities. 

3. If you can view this colour bar, please right click on the bar and select Allow pop up 
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Abstract TiO2 nanopowders were produced by sol–gel

technique under different synthesis conditions. XRD

results have shown that obtained nanopowders are in ana-

tase phase, with the presence of a small amount of highly

disordered brookite phase, whereas nanocrystallite size and

amount of brookite slightly depend on sol–gel synthesis

conditions. Raman measurements confirm these results.

The analyses of the shift and width of the most intensive

anatase Eg Raman mode by phonon confinement model

suggest that anatase crystallite size should be in the range

between 11 and 15 nm, what is in excellent correlation

with XRD results. Obtained results have shown that Raman

spectroscopy is a highly sensitive method for the estima-

tion of anatase crystallite size as well as brookite content in

TiO2 nanopowders synthesized by variable sol–gel syn-

thesis conditions.

Keywords Nanostructures � Sol–gel synthesis �
X-ray diffraction � Raman spectroscopy

Abbreviation

XRD X-ray diffraction

PCM Phonon confinement model

JCPDS Joint committee on powder diffraction standards

1 Introduction

Titanium dioxide (TiO2) is an important industrial material

as a main component of paints, pigments, a variety of glass

products, biomedical implants and in cosmetics [1, 2]. It

has been also used for optical coatings, beam splitters and

anti-reflection coatings because of its high dielectric con-

stant and refractive index. Pure TiO2 has three polymorphs:

rutile (tetragonal, P42/mnm), anatase (tetragonal, I41/amd),

and brookite (orthorhombic, Pbca). Recently, nanosized

anatase TiO2 has attracted much attention for its numerous

applications as key material for photocatalysts [3],

dye-sensitized solar cells [4], gas sensors [5] and electro-

chromic devices [6]. Furthermore, TiO2 nanocrystals are

non-toxic compounds and can be candidate for the bio-

logical applications [7]. The applications of nanosized

anatase TiO2 are primarily determined by its physico-

chemical properties such as crystalline structure, particle

size, surface area, porosity and thermal stability. Proper

control of these properties, especially crystalline structure

depending on the preparation conditions of nanosized

TiO2, represents some of the key issues in this area.

Sol–gel process is a relatively novel technique for the

preparation of nanocrystalline TiO2. It has been demon-

strated that using the sol–gel process, the physicochemical

and electrochemical properties of TiO2 can be modified in

order to improve its application [8]. This technique provides

a simple and easy means of synthesizing nanoparticles at

ambient temperature under atmospheric pressure. Since

this process occurs in a solution, it has all the advantages

over other preparation techniques regarding the purity,

homogeneity, possibility of introducing large concentration

of dopants, stoichiometry control, simplicity of processing

and composition control. Through the sol–gel process, the

growth of TiO2 colloids in submicrometer range can be
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Finally, the comparison of the obtained values for

brookite to anatase ratio (IB(R)/IA(B1g)) with the behaviour

of intrinsic linewidth (C0) of Eg(1) Raman mode in different

samples suggests very interesting conclusion: larger

amount of brookite in a sample induces larger values of C0.

This can be a consequence of the structural disorder of

anatase due to the presence of brookite phase, but we also

must have in mind that the most intensive Raman mode of

brookite is at *150 cm-1 [38] and its presence can

influence the width of the Eg(1) Raman mode at

*143 cm-1 (ascribed to anatase).

Although XRD diffraction can give good quantitative

results relating to structural and microstructural properties

of TiO2 nanopowders, the collecting of the high resolution

XRD patterns and their interpretation as well, are usually

time-consuming process. The results presented in this

section confirm great potential of Raman spectroscopy in

determination of structural properties of TiO2 nanopowders

and the ability of this method to verify a very small vari-

ation in these properties as well.

3.5 Correlation between the results

Correlating the parameters of the sol–gel synthesis process

with the resulting properties of nanostructured systems is

necessary for the systematic control of the material prop-

erties. This section describes the influence of the variation

of some synthesis parameters on the change in structural

properties of obtained anatase nanoparticles, examined by

XRD and Raman spectroscopy. Both XRD and Raman

spectroscopy could enable more precise determination of

the average particle size, compared to AFM measurements.

Namely, from the obtained AFM images it wasn’t possible

to detect subtle variations in the particle size, of the order

of few nanometres.

The influence of calcination temperature on anatase

nanoparticles size was investigated earlier by several

authors [9, 42]. The tendency of particle size to increase

with increasing calcination temperature demonstrated in

their papers was confirmed by our results shown in Fig. 6.

When all other synthesis parameters are fixed higher cal-

cination temperature leads to the formation of larger

nanoparticles, although the results presented in Fig. 9

imply that calcination temperature doesn’t affect the IB(R)/

IA(B1g) ratio.

The pH value of the hydrothermal solution can influence

significantly polymorphous structure of TiO2 nanopowders.

Low and neutral pH values result in production of titania

powders containing brookite and sometimes rutile. The

alkalic solution with high pH values leads to the formation

of anatase powders with high stability during calcination

[43]. In our experiments pH values were set to 9.3 and

10.3, what was convenient for obtaining pure anatase

powders, but in both XRD and Raman spectra the small

content of amorphous brookite phase was observed. The

same results were found in the literature (XRD peak at

2h = 30.8) [44–46], but without any comments about

brookite phase. Our results presented in Figs. 6 and 9,

confirm the decreasing tendency of brookite content (and

increasing particles size) with increasing pH value from 9.3

to 10.3 for relatively low heating rate of calcination process

Tr1 = 60 �C/h. However, the samples A6 and A7 produced

with high heating rate Tr2 = 135 �C/h show anomalous

behaviour. They have almost the same ratio of brookite to

anatase contents although they were prepared using dif-

ferent pH values of the hydrothermal solution. It seems that

alkalic pH value is not high enough to avoid formation of

brookite from TiCl4 precursor although the literature sug-

gests that brookite phase was observed only in acidic

solutions [47].

Presented results show that properties of TiO2 nano-

powders depend not only on one parameter of sol–gel

synthesis process. The nanoparticles size and content of

brookite in produced nanopowders are the result of subtle

interplay between many synthesis parameters such as the

type of precursor, temperature and heating rate of calci-

nation process and pH value of the hydrothermal solution.

4 Conclusion

A detailed Raman study of anatase TiO2 nanopowders

synthesized by sol–gel method with crystallite size varying

between 11 and 15 nm was presented in this paper. It was

demonstrated that the frequency shift and broadening of the

most intensive anatase Eg(1) Raman mode are the conse-

quence of both confinement effect due to the nanosized

nature of anatase crystallites and the presence of brookite

phase in the samples. This enables not only basic phase

identification but also the estimation of the nanoparticle

size and brookite content in TiO2 nanopowders following

the subtle changes in the Raman spectra.

This study allows us to investigate the structural varia-

tions of nanosized TiO2 arisen from the change in the sol–

gel synthesis conditions. It was shown that nanostructured

characteristics of the produced TiO2 powders are the result

of subtle interplay of several synthesis parameters: tem-

perature and heating rate of calcination process and pH

value of the hydrothermal solution. Presented results imply

that the TiCl4 as precursor may be responsible for the

presence of small amount of disordered brookite phase in

all samples despite of the alkalic solution used in the

process of hydrolysis.
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Abstract
Zinc oxide nanopowders were synthesized by the sol–gel method from an ethanol solution of
zinc acetate dihydrate. Detailed structural and microstructural investigations were carried out
using x-ray diffraction, Raman spectroscopy, thermogravimetric and differential thermal
analyses, as well as high-resolution transmission electron microscopy (TEM) and field-emission
scanning electron microscopy. The intermediate compound of the reaction was layered zinc
hydroxide acetate that further transforms into hexagonally shaped ZnO crystalline nanoplates
(dm = 4 nm), which aggregate into larger spherical particles. According to the TEM analysis
the ZnO nanoparticles were self-assembled into larger particles with the same orientation,
i.e. aligned lattice planes of the particles. A further solvothermal treatment resulted in
hexagonal, prismatic ZnO mesocrystals.

S Online supplementary data available from stacks.iop.org/Nano/22/395603/mmedia

1. Introduction

Zinc oxide is a wide-bandgap II–VI semiconductor with
a direct band gap of 3.37 eV and a large exciton
binding energy of 60 meV. ZnO has numerous important
applications, including varistors, light-emitting diodes, UV
lasers, transparent conductive oxides, field-emission displays,
photocatalysts, solar-energy conversion, gas sensors, pigments
in the pharmaceutical and cosmetic industries, and as an
industrial additive [1–10]. In the form of nanostructures,
ZnO exhibits new properties that are especially interesting
for optical and electronic devices [4, 5]. ZnO nanoparticles
can be prepared by different methods (solution methods,

chemical vapor deposition, physical vapor deposition, metal–
organic vapor phase epitaxy), but the sol–gel method has some
advantages, such as simplicity, reproducibility, and the low cost
of the chemicals. The crystallite size and the morphology of
the ZnO powders strongly depend on the synthesis method.
They have a crucial influence on the properties of ZnO powder
and, furthermore, determine the scale of applications of this
material.

In our work ZnO nanoparticles were prepared by the
sol–gel method starting from zinc acetate dihydrate. The
structural and chemical properties of ZnO powders prepared
from this precursor strongly depend on the temperature and
the nature of the catalyst used in the hydrolysis [11]. It is
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Figure 7. FESEM image of product C containing pure ZnO.

that the obtained particles are uniform in shape (figure 8).
The whole particle is in the same crystal orientation. The
particles are mostly thicker on the edges and with smaller
constituent particles clearly visible on their surface. Difference
in size of crystallites, obtained by XRD and TEM, confirmed
the internal structure of hexagonal prismatic particles and its
mesocrystalline nature, i.e. the existence of smaller constituent

particles and grain boundaries. The SAED pattern confirmed
the crystalline nature of the particles. The particles tend to
assemble further in chains, preserving the same orientation (as
confirmed by the SAED pattern). Some larger particles are
hollow in the center. The presence of smaller particles and
pores inside the larger hexagonal plates and the single-crystal
diffraction pattern suggest the mesocrystalline nature of the
particles. There are numerous examples of ZnO mesocrystals
in the literature [19, 50]. In these articles it was shown that
the presence of organic additives could promote or suppress
the growth of ZnO mesocrystals along the (001) direction,
which is the normal growth direction of ZnO. For example,
similar morphologies to those in our study, i.e. sheet-like
ZnO mesocrystals composed of hexagonal nanoplatelets, were
obtained owing to the introduction of cetyltrimethylammonium
bromide (CTAB) [51]. Zinc hydroxide double salt (abbreviated
in [51] as Zn-HDS) nanoparticles appeared as an intermediate,
whereas CTAB has a key role in the self-assembly of Zn-HDS
nanoparticles to Zn-HDS mesocrystals. The transformation of
Zn-HDS to ZnO and the inhibition of the crystal growth along
the (001) direction due to the adsorption of the CTAB led to
the creation of ZnO mesocrystals. Similar microstructures are
reported by some other authors [52–54] but in the presence of
different organic surface-protecting molecules which disable
the growth in the (001) direction.

Figure 8. (a) High-resolution transmission electron micrograph (HRTEM) of the product C; (b), (c) magnified HRTEM image of the same
powder; (d) corresponding electron diffraction pattern; (e) boundary facet between two adjacent hexagonal mesocrystals, oriented along
(001).
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Titanium dioxide (TiO2) nanopowders doped with 0.65, 1, 2, 3 and 4 wt.% of lanthanum ions (La3+) were
synthesized by sol-gel technology. Dependence of structural and morphological characteristics of nanopowders on
La3+ content and synthesis conditions is investigated by the Raman spectroscopy. Very intensive modes observed
in the Raman spectra of all nanopowder samples are assigned to anatase phase of TiO2. Additional Raman modes
of extremely low intensity can be related to the presence of certain amount of highly disordered brookite phase in
nanopowders. Dependence of the intensity ratio of the Raman modes which originate from anatase and brookite
on doping conditions is specially analyzed. In order to estimate the variation of nanocrystallite size with dopant
content, shift and asymmetrical broadening of the most intensive Eg Raman mode of anatase are analyzed by
phonon confinement model. The obtained results are compared with the results of X-ray diffraction spectroscopy.
Special attention is dedicated to the changes in the Raman spectra of pure and La-doped TiO2 nanopowders
observed after high temperature treatment.

PACS numbers: 81.20.Fw, 81.07.Wx, 78.30.−j, 07.05.Tp

1. Introduction

Titanium dioxide has three polymorphs: rutile (tetra-
gonal, P42/mnm), anatase (tetragonal, I41/amd), and
brookite (orthorhombic, Pbca). All of them have numer-
ous applications as important industrial materials. In
recent years, nanosized TiO2, especially anatase TiO2,
has attracted much attention as key material for pho-
tocatalysts [1], dye-sensitized solar cells [2], gas sensors
[3] and electrochromic devices [4]. The applications of
nanosized anatase TiO2 are primarily determined by its
physicochemical properties such as crystalline structure,
particle size, surface area, porosity and thermal stability.
The aim of this paper is to investigate the variations in
structure of anatase nanopowders, synthesized by sol-gel
method, induced by doping with lanthanum. Structural
properties, such as: existence of mixed phases (anatase
in combination with considerable amount of rutile or
brookite phase), particle size and particle size distribu-
tion, as well as value and type of the strain (compressed
or tensile) determined by the Raman spectroscopy are
correlated to the content of La-dopant.

2. Experimental details

TiCl4 was used as the precursor in the synthesis
process. The Ti(OH)4 hydrogel was obtained by hy-
drolysis of TiCl4 at 0◦C with controlled addition of

∗ corresponding author; e-mail: maja@phy.bg.ac.yu

2.5 wt.% aqueous ammonia into the aqueous solution of
TiCl4 (0.3 mol/l) and careful control of the pH value
of the solution (9.3). TiCl4 is soluble in water but it
experiences rigorous reaction at 20◦C which can be very
important to perform this reaction at lower temperature.
After aging in the mother liquor for 5 h, the as-prepared
hydrogel was filtered and washed out with deionized wa-
ter until complete removal of chlorine ions. The obtained
Ti(OH)4 hydrogel was converted to its ethanol-gel by
repeated exchange with anhydrous ethanol for several
times (by repeated introduction of anhydrous ethanol).
The obtained alcogel represents the starting point for
production of TiO2 nanoparticles. Alcogel was placed
in a vessel, dried at 280◦C and calcined at temperature
of 550◦C, after which it was converted to the nanopar-
ticles. In the case of La-doped TiO2, LaCl3·7H2O was
used. All chemicals used in this experiment were analyt-
ical grades (Merck Chemicals) and were used as received.

Powder X-ray diffraction (XRD) was used for the iden-
tification of crystalline phases, quantitative phase anal-
ysis and estimation of crystallite size and strain. The
XRD patterns were collected on a Philips diffractometer
(PW1710) employing Cu Kα1,2 radiation. Step scanning
was performed with 2θ ranging from 10 to 135◦, step size
of 0.06◦ and the fixed counting time of 41 s/step. The
XRD patterns were used to refine crystallographic struc-
ture and microstructural parameters using the procedure
explained elsewhere [5, 6]. The Fullprof computer pro-
gram was used [5].

(771)
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Fig. 5. Raman spectra of pure TiO2 and TiO2 doped
with 3 wt.% of La at room temperature before and after
heating to 800◦C. ω is the mode frequency and w is the
linewidth of Eg(1) Raman mode before (bh) and after
(ah) heating. R denotes rutile modes.

plies anatase crystallite growth. Also, the appearance
of the new Raman modes assigned to rutile phase was
registered. After the same heating treatment of the La-
-doped sample neither such drastic changes of Eg Raman
mode nor the appearance of peaks in the spectrum, be-
longing to rutile phase, were registered. This allowed us
to conclude that La doping stabilized TiO2 nanostruc-
ture at high temperatures and shifted the temperature
of anatase–rutile phase transition to values higher than
800◦C.

4. Conclusion

A detailed Raman study of sol-gel synthesized anatase
TiO2 nanopowders doped with lanthanum ions (La3+) in
the range from 0 to 4 wt.% was presented in this paper. It
was demonstrated that the frequency shift and broaden-
ing of the most intensive anatase Eg(1) Raman mode are
the consequences of both confinement effect due to the
nanosize dimensions of anatase crystallites and the dis-
order induced by the presence of brookite phase and La
dopant in the samples. This enables not only basic phase
identification but also the estimation of the nanoparticles
size and brookite contents in TiO2 nanopowders with dif-
ferent La content.

This study allows us to investigate the structural varia-
tions of nanosized TiO2 arisen from the change in doping
conditions and it confirms that doping of TiO2 by La3+

ions significantly improves phase and nanostructure sta-
bility of TiO2 powders at high temperatures.
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-Brojčin for the original software solutions which en-
abled application of PCM for numerical simulation of the
Raman spectra of the investigated samples. This work
is supported by the Serbian Ministry of Science under
project No. 141047, the OPSA-026283 project within the
AC FP6 programme and SASA project F-134.

References

[1] S. Sakka, J. Sol-Gel Sci. Technol. 37, 135 (2006).

[2] J.N. Hart, D. Menzies, Y.-B. Cheng, G.P. Simon,
L. Spiccia, J. Sol-Gel Sci. Technol. 40, 45 (2006).

[3] D. Kim, A. Rothschild, D.-J. Yang, H.L. Tuller, Sen-
sor Actuat. B-Chem. 130, 9 (2008).

[4] C.G. Granqvist, A. Azens, J. Isidorsson, M. Khar-
razi, L. Kullman, T. Lindström, G.A. Niklasson,
C.-G. Ribbing, D. Rönnow, M. Strømme Mattsson,
M. Veszelei, J. Non-Cryst. Solids 218, 273 (1997).

[5] J. Rodriguez-Carvajal, 1998, FullProf computer
program; ftp://charybde.saclay.cea.fr/pub/
divers/fullprof.98/windows/winfp98.zip .

[6] A. Kremenovic, J. Blanusa, B. Antic, Ph. Colom-
ban, V. Kahlenberg, C. Jovalekic, J. Dukic, Nano-
technology 18, 145616 (2007).

[7] T. Ohsaka, F. Izumi, Y. Fujiki, J. Raman Spectrosc.
7, 321 (1978).
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Abstract

The effects of common precursors used in the synthesis of CeO2 nanopowders were investigated, and the structural and spectral properties of
the resulting products were compared. Two cerium (III) salts, i.e., Ce(NO3)3 � 6H2O and CeCl3 � 7H2O, and two cerium (IV) salts, i.e., Ce
(SO4)2 � 4H2O and (NH4)2Ce(NO3)6 were applied. The proposed procedures for the CeO2 preparations were realized using the same hydrothermal
treatment conditions. The products were characterized using X-ray powder diffraction (XRD) and thermogravimetric (TG) analysis, and the
morphology was determined using scanning (SEM) and transmission electron microscopy (TEM). The spectral properties of the obtained
nanopowders were characterized by FT-IR, Raman scattering and UV–vis spectroscopy. The results revealed the influence of the precursors on
the crystallinity, crystallite size, band gap energy, morphology and purity of the synthesized samples.
& 2014 Elsevier Ltd and Techna Group S.r.l. All rights reserved.

Keywords: A. Powders: chemical preparation; B. Spectroscopy; C. Optical properties; D. CeO2

1. Introduction

Cerium dioxide or ceria, CeO2, is currently a subject of great
interest due to its wide range of applications, e.g., as a supporting
materials for three-way catalysis [1,2], oxygen sensors, solid
electrolytes in solid oxide fuel cells that utilize the oxygen
storage capacity [3,4], absorbents for fluoride ions or arsenic-
based compounds, and as a substance to filter out ultraviolet
radiation [5,6]. Materials based on CeO2 are versatile and have a
broad scope of potential application, resulting in the development
of various synthetic techniques for its production: the numerous
published procedures for the preparation of CeO2 nanoparticles
include room temperature precipitation from solutions [7],
sonochemical synthesis [5], microemulsion-based preparation
[8], electrode deposition [9], mechanochemical processing [10],

thermal decomposition [11], spray pyrolysis [12], thermal
hydrolysis [13], solvo- [14] and hydrothermal synthesis [15],
and sol–gel methods [16].
The main issues with ceria-based materials are that these

materials are generally synthesized at high pressures, at salt–
solvent mediated high temperatures, or with surface capping
agents. Hence, the sizes of the prepared ceria particles are
relatively large. Nano- and micro-structured CeO2 are well
known to have higher surface-to-volume ratios with respect to
the bulk material, which results in better redox, transport [17]
and catalytic properties [18]. Optimal properties of CeO2

generally appear at small grains sizes, smaller than 10 nm.
For this reason, developing low-cost methods for obtaining
monodisperse particles with a low degree of agglomeration is
still desirable. In our study, two cerium (III) and two cerium
(IV) salts were used as precursors. The proposed hydrothermal
treatment procedure was chosen as the synthesis strategy
due to advantages that include low temperatures and easily

www.elsevier.com/locate/ceramint

http://dx.doi.org/10.1016/j.ceramint.2014.08.122
0272-8842/& 2014 Elsevier Ltd and Techna Group S.r.l. All rights reserved.

nCorresponding author. Tel.: þ381 11 3713 047; fax: þ381 11 3160 531.
E-mail address: golubovic@ipb.ac.rs (A. Golubović).



by low temperature hydrothermal treatment. Crystallites of
similar morphology resembling monoclinic plates were
obtained in all cases. Both cerium (III) and cerium (IV)
compounds were equally suitable for the preparation of ceria
nanoparticles, and the addition of an oxidant such as H2O2 was
unnecessary. The choice of the precursor yielded relatively
different results in terms of crystallinity and crystallite size.
With the exception of CeCl3 � 7H2O as a precursor, rather
uniform crystallite size distributions (10–20 nm) were obtained.
Nevertheless, the smallest crystallites (approximately 10 nm)
with negligible microstrain were obtained starting from Ce (III)
or Ce (IV) salts containing nitrate ions. The application of
surfactants, especially polyethylene glycol, was directly related
to small crystallite sizes, and for this reason, using surfactants is
recommended in future studies.

Nano-sized CeO2 obtained from Ce(SO4)2 � 4H2O contained
a significant amounts of adsorbed SO4

2� ions, causing the
highest degree of particle agglomeration, as well as the
presence of defects and microstrain. Thus, the presence of
SO4

2� ions in the reaction mixture should be avoided. This
observation was contrary to the conclusion of Xu and co-
workers [22], who found cerium (IV) sulfate was more suitable
for the production of CeO2 nanoparticles than, for example,
cerium (III) nitrate.
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Subject Invitation to participate in the proposal SciTeCH
From European Commission <EC-NO-REPLY-GRANT-

MANAGEMENT@nomail.ec.europa.eu>
To [Grujic-Brojchin] - [MIRA] <myramyra@ipb.ac.rs>

Date 13 Nov 2015 09:09

Dear Sir/Madam,

The contact person of the following proposal, Mr/Ms Giovanni Ettore GIGANTE, has given
you access to his/her draft proposal:

Proposal acronym : SciTeCH
Draft proposal ID : SEP-210316752
Call : H2020-MSCA-ITN-2016
Type of action : MSCA-ITN-EJD
Topic : MSCA-ITN-2016

Coordinating organisation : UNIVERSITA DEGLI STUDI DI ROMA LA SAPIENZA (PIC:
999987745, located in ROMA, IT)

Coordinating contact : Giovanni Ettore GIGANTE (giovanni.gigante@uniroma1.it
- ngigagio)

Your organisation : INSTITUT ZA FIZIKU (PIC: 999584904)
Your details (as entered by
the coordinator) : Grujic-Brojchin Mira (myramyra@ipb.ac.rs - nmiragru)

This call closes on 2016-01-12 17:00:00 Brussels Local Time. Please contact the
person above for any action that you might have to take.
You may access this proposal at any time via the My Proposals tab in the Participant
Portal using your email myramyra@ipb.ac.rs to authenticate yourself.
Please note that the LEAR (Legal Entity Appointed Representative) of all organisations in
this proposal will be notified about their involvement.

With kind regards,
European Commission - Participant Portal Submission System team

This email has been auto-generated. Please do not reply to this account. Your email will
not be read. For any inquiries please contact the SEP helpdesk (+32 (2) 29 92222 or
DIGIT-EFP7-SEP-SUPPORT@ec.europa.eu)

If you want to change the frequency of receiving notifications with importance "Normal", you can do it in the Participant Portal >  My Notifications

ipbWebmail :: Invitation to participate in the proposal SciTeCH https://mail.ipb.ac.rs/roundcube/?_task=mail&_action=print&_uid=20...

1 of 1 12/10/2015 6:42 PM
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P O T V R D A 
 

o u�eš�u na FP6 projektu OPSA 
 
Kao rukovodilac FP6 projekta OPSA potvrdjujem da su sledeci saradnici Centra za fiziku 
�vrstog stanja i nove materijale bili angažovani na OPSA projektu. 
 
Prof. Dr Zoran V. Popovic, rukovodilac projekta, 10 bodova 

 
Dr Rados Gajic, rukovodilac. WP2. Fourier transform (FT) spectroscopy in the near-infrared and visible range 
at low temperatures, 6 bodova 

 
Dr Zorana Dohcevic-Mitrovic, rukovodilac. WP5. Training courses in optical characterization of nano-
sized structures and materials, 6 bodova 
 
Dr Maja S�epanovi�, rukovodilac.WP1. Upgrade of the Raman system with a multichanel detector, confocal 
microscope with a motorized x,y,z stage and a microscope cryostat, 6 bodova 
 
Ostali ucesnici na projektu, po 4 poena: 
 
Dr Mirjana Grujic – Brojcin 
Dr Aleksandar Golubovic 
Mr Marko Radovic 
Mr Novica Paunovic 
MSc Sonja Askrabic 
 
 
Podaci o projektu: 
 
Project acronym: OPSA (FP6) 
Project full title: Centre of Excellence for Optical Spectroscopy Applications in Physics, 
Material Science and Environmental Protection 
 
Contract no.: 026283 - OPSA 
 
 
Rukovodilac OPSA projekta 
 

 
Dr Zoran V. Popovi� 



 
 

P O T V R D A 
 

U svojstvu rukovodioca projekta Nano-ET, koji je pozitivno ocenjen (vidi prilog), a 
za koji jos nije donesena odluka o finansiranju, izjavljujem da su na istom bili 
predvidjeni da budu angazovani sledeci saradnici 
 
Prof. Dr Zoran V. Popovic, rukovodilac projekta, 6 bodova 
 
Dr. Zorana Doh�evi�-Mitrovi�, rukovodilac  
WP2: Upgrading of research capacities (4 boda) i 
WP5: Workshops and conference organization (4 boda) 
 
Dr Igor Stankovic, rukovodilac (4 boda) 
WP3: Mobility 
Dr Darko Tanskovic, rukovodilac (4 boda) 
WP4: Recruitment of researchers 
 
Ucesnici na projektu, po 2 boda 
 
Dr Mirjana Gruji�-Broj�in,  
Dr. Aleksandar Golubovi�,  
Dr Radmila Kosti�,  
Dr. Maja Š�epanovi�,  
 
Kao i doktoranti: 
 
Nenad Lazarevic 
Novica Paunovic 
Marko Radovic 
Sonja Askrabic 
 
Podaci o projektu: 
 
Proposal full title: Research potential reinforcement in the processing of Nano-
structured Oxide-Based Materials for Environmental Technologies 
Proposal acronym: NANO-ET 
Type of funding scheme: Coordination and support actions (Support) 
Work program topics addressed: FP7-REGPOT-2010-1 
 
Rukovodilac projekta 
 

 
Dr Zoran V. Popovic 
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Note: when a proposal only partially addresses the topics, this condition will be reflected in the scoring of 
this criterion.
- Soundness of concept, and quality of objectives 
- Quality and effectiveness of the support action mechanisms, and associated work plan

Mark: 3.00

2. Quality and efficiency of the implementation and the management (1) (Threshold 3.00/5.00)

IMPORTANT
We believe this proposal is relevant ("in scope") because it addresses, fully or partially, a topic 
that is open in the call. It conforms to any special conditions set out for this topic in the relevant 
work programme, and it corresponds to an eligible funding scheme: 
IF YES. Please complete the IER, entering your scores and comments for all criteria
IF NO. Please enter your reasons below and notify the Commission.

Yes

ESR- Evaluation Summary Report 
Co-ordination and support action (Supporting)

1. Scientific and/or technological excellence (relevant to the topics addressed by the call) (Threshold 3.00/5.00)

Mark: 4.00

The NANO-ET proposal concept is clearly stated and is relevant for this call. The proposal’s work plan is 
composed of 6 WPs that are all well defined and detailed. The SWOT analysis has been carried out and is 
outlined in the proposal. However little if any convincing justification is given as to how the different results 
have been arrived at in the SWOT analysis especially those concerning inadequate high performance 
computing resources; It is not clear what benchmark was used in the SWOT analysis to assess the current 
state of equipment.

Weight: 1.00

SCORING
Scores must  be in the range 0-5. Half marks may be given.
Interpretation of the scores:
0- The proposal fails to address the criterion under examination or cannot be judged due to 
missing or incomplete information.
1– Poor. The criterion is addressed in an inadequate manner, or there are serious inherent 
weaknesses.
2– Fair. While the proposal broadly addresses the criterion, there are significant weaknesses.
3– Good. The proposal addresses the criterion well, although improvements would be necessary.
4– Very good. The proposal addresses the criterion very well, although certain improvements are 
still possible.
5– Excellent. The proposal successfully addresses all relevant aspects of the criterion in question. 
Any shortcomings are minor.

1 INSTITUT ZA FIZIKU RS 4,671,243.00 100.00 3,054,345.00 100.00

Total : 4,671,243.00 100.00 3,054,345.00 100.00

N. Proposer name Country Type Total cost (€) % Grant
requested (€)

%

The NANO-ET project seeks to reinforce the Centre of Excellence for Nanoscience and nanotechnology at the Institute of Physics Belgrade 
(CEN-IPB), strengthening its innovative approach for development of new environmental technologies for air and water anti-pollution treatment 
based on nano-structured materials. The reinforcement will be realized through establishment of strategic partnerships with complementary 
European R&D centres, recruitment of experienced researchers, upgrade of S&T equipment, and enhancement of CEN-IPB visibility. Through 
the NANO-ET project, CEN-IPB will reach its full potential for research and technological innovation and emerge as an internationally 
competitive centre of excellence fully integrated in ERA, and a provider of environmental technology expertise at national and regional levels.

Abstract :

Proposal acronym : NANO-ET

Proposal number : 264052

Duration (month) : 36

Proposal title : Research potential reinforcement in the processing of 
Nano-structured Oxide-Based Materials for Environmental Technologies

Funding scheme :

Call : FP7-REGPOT-2010-1

Evaluation Summary Report
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- Contribution, at the European and/or international level, to the expected impacts listed in the work 
programme under the relevant topic/activity
Note: Refer to the applicable list of impacts specified in the work programme.
- Appropriateness of measures for spreading excellence, exploiting results, and disseminating knowledge, 
through engagement with stakeholders, and the public at large.

At  the local level, the proposal would have an impact on the formulation of environmental policies and also 
boost confidence in eco-technologies. NANO-ET will also contribute to Serbia’s National Supercomputing 
Initiative through R&D effort in high performance computing on the fields of complex systems and 
nanotechnology.

The upgrading of the research equipment infrastructure, the recruitment of experienced researchers and the 
training of staff/researchers involved in the proposal will strengthen CEN-IPB’s excellence making it more 
credible at the European level. 

Consequently, these impacts would themselfs help in the reintegration of experts, although the actual 
effectiveness of this taking place is debatable. 

To achieve the goal of Nano-ET proposal an exhaustive number of dissemination mechanisms are planned. 
However, some dissemination activities and items are not justified (e.g. logo, calendars, book and patents) 
for a support action.

Weight: 1.00

3. Potential impact through the development, dissemination and use of project results (Threshold 3.00/5.00)

Mark: 4.50

TOTAL (Threshold 10.00/15.00)

Total: 11.50

The proposed management structure of NANO-ET builds upon established best practices and is 
appropriate to a project of its scale. Some risk management and contingency plans are also outlined. 
However, other procedures such as those concerning decision making and the selection of research staff 
are not provided, this making the transparency of these activities difficult to judge.

The quality and experience of the individual participants with respect to the research field is of of high 
quality, as it is shown by their h-factor.

The coordinating entity has experience in the management of EU funded projects. 

The budget is justified. However, the break down of the budget includes expenses that are not eligible or 
not convincing: 
•The cost of funding consumables of the EC host institutions for the training of researchers are high and not 
justified and it is not eligible under REGPOT program.
•The cost of patent protection (WP6) is not eligible .
•Secondments of two month duration are not clearly justified; information is missing concerning names of 
host institutions, level of researcher to be seconded and type of activity to be performed at the host 
institutions.

Due to the above comments, the resources to be committed to the proposal are not fully justified. Without 
further detailed explanations the budget seems overestimated.

Weight: 1.00

- Appropriateness of the management structure and procedures
- Quality and relevant experience of the individual participants
- Appropriateness of the allocation and justification of the resources to be committed (budget, staff, 
equipment)

(1) For the purposes of any subsequent negotiation, an above-threshold score for this criterion is regarded 
as an indication that the consortium has the operational capacity to carry out the work.

Proposal acronym : NANO-ET

Proposal number : 264052

Duration (month) : 36

Proposal title : Research potential reinforcement in the processing of 
Nano-structured Oxide-Based Materials for Environmental Technologies

Funding scheme :

Call : FP7-REGPOT-2010-1

Evaluation Summary Report
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Any other remarks
e.g. recommendations for negotiation, only if the proposal is above threshold

No

Does this proposal raise ethical issues?
(If so please complete an ethical issues report form (EIR)

Proposal acronym : NANO-ET

Proposal number : 264052

Duration (month) : 36

Proposal title : Research potential reinforcement in the processing of 
Nano-structured Oxide-Based Materials for Environmental Technologies

Funding scheme :

Evaluation Summary Report

Call : FP7-REGPOT-2010-1






