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�h�k�g�h�\�g�m�� �r�d�h�e�m�� �b�� �=�b�f�g�Z�a�b�•�m�� �Ä�;�h�j�Z�� �K�l�Z�g�d�h�\�b�„�³ �m�� �;�h�j�m�� �k�Z�� �i�j�h�k�_�q�g�h�f�� �h�p�_�g�h�f�� ������������ �H�k�g�h�\�g�_��
�Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_�� �b�a�� �h�[�e�Z�k�l�b�� �g�_�h�j�]�Z�g�k�d�_�� �o�_�f�b�•�k�d�_�� �l�_�o�g�h�e�h�]�b�•�_�� �a�Z�\�j�r�b�e�Z�� �•�_�� �g�Z�� �L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m�� ������������ �]�h�^�b�g�_, �k�Z�� �i�j�h�k�_�q�g�h�f�� �h�p�_�g�h�f�� ���������� �b��
�h�p�_�g�h�f���������g�Z���^�b�i�e�h�f�k�d�h�f���j�Z�^�m�����M�i�b�k�Z�e�Z �•�_ �^�h�d�l�h�j�k�d�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_���g�Z���h�\�h�f���N�Z�d�m�e�l�_�l�m 
������������ �]�h�^�b�g�_ �b�� �i�h�e�h�`�b�e�Z�� �k�\�_�� �b�k�i�b�l�_�� �i�j�_�^�\�b�{�_�g�_�� �i�j�h�]�j�Z�f�h�f�� �k�Z�� �i�j�h�k�_�q�g�h�f�� �h�p�_�g�h�f�� ��������
�>�h�d�l�h�j�k�d�m�� �^�b�k�_�j�l�Z�p�b�•�m�� �i�h�^�� �g�Z�a�b�\�h�f�� �Ä�D�h�j�h�a�b�h�g�h�� �i�h�g�Z�r�Z�ƒ�_�� �[�Z�d�j�Z �m�� �k�m�e�n�Z�l�g�h�•�� �k�j�_�^�b�g�b�� �m��
�i�j�b�k�m�k�l�\�m���h�j�]�Z�g�k�d�b�o���b�g�o�b�[�b�l�h�j�Z�³���h�^�[�j�Z�g�b�e�Z���•�_���������������������������]�h�^�b�g�_�����L�h�d�h�f���k�l�m�^�b�•�Z���d�h�j�b�k�l�b�e�Z��
�•�_ �k�l�b�i�_�g�^�b�•�_ �N�h�g�^�Z���a�Z���f�e�Z�^�_���l�Z�e�_�g�l�_���<�e�Z�^�_���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_���a�Z���g�Z�•�[�h�‚�_���k�l�m�^�_�g�l�_���a�Z�\�j�r�g�b�o��
�]�h�^�b�g�Z, �d�Z�h�� �b�� �a�Z�� �n�b�g�Z�g�k�b�j�Z�ƒ�_�� �k�l�j�m�q�g�_�� �i�j�Z�d�k�_�� �m�� �a�_�f�‚�Z�f�Z�� �?�\�j�h�i�k�d�_�� �m�g�b�•�_���� �m�� �h�d�\�b�j�m�� �d�h�•�_�� �•�_��
�k�_�i�l�_�f�[�j�Z�� ������������ �]�h�^�b�g�_ �[�h�j�Z�\�b�e�Z�� �g�Z�� �M�g�b�\�_�j�a�b�l�_�l�m�� �m�� �O�Z�e�m, �m�� �M�•�_�^�b�ƒ�_�g�h�f�� �D�j�Z�‚�_�\�k�l�\�m����
�;�h�j�Z�\�b�e�Z�� �•�_ �b �g�Z�� �N�Z�d�m�e�l�_�l�m�� �a�Z�� �o�_�f�b�•�m�� �b�� �n�Z�j�f�Z�p�b�•�m���� �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �J�_�]�_�g�k�[�m�j�]�m���� �G�_�f�Z�q�d�Z, 
�j�Z�^�b���b�k�l�j�Z�`�b�\�Z�ƒ�Z���m���h�[�e�Z�k�l�b���_�e�_�d�l�j�h�o�_�f�b�•�_���b���d�h�j�h�a�b�•�_�����l�h�d�h�f���Z�i�j�b�e�Z���������������]�h�^�b�g�_. 

�A�Z�i�h�k�e�_�g�Z�� �•�_�� �g�Z�� �L�_�o�g�b�q�d�h�f�� �n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m��- �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m, �g�Z�•�i�j�_�� �g�Z��
�j�Z�^�g�h�f�� �f�_�k�l�m�� �Z�k�b�k�l�_�g�l�Z, �a�Z�� �m�`�m�� �g�Z�m�q�g�m�� �h�[�e�Z�k�l�� �O�_�f�b�•�Z���� �o�_�f�b�•�k�d�Z�� �l�_�o�g�h�e�h�]�b�•�Z�� �b�� �o�_�f�b�•�k�d�h��
�b�g�`�_�ƒ�_�j�k�l�\�h, �m���i�_�j�b�h�^�m������������-2013. �]�h�^�b�g�Z�� �M���i�_�j�b�h�^�m���h�^���������������^�h���������������]�h�^�b�g�_���[�b�j�Z�g�Z �•�_ �m 
�a�\�Z�ƒ�_ �^�h�p�_�g�l�Z, �Z�� �h�^�� ������������ �]�h�^�b�g�_���•�_�� �m���a�\�Z�ƒ�m�� �\�Z�g�j�_�^�g�h�]�� �i�j�h�n�_�k�h�j�Z. �B�a�[�h�j�g�b�� �i�_�j�b�h�^�� �•�_��
�i�j�h�^�m�`�_�g�� �a�Z�� �]�h�^�b�g�m�� �^�Z�g�Z���m�k�e�_�^���d�h�j�b�r�„�_�ƒ�Z�� �i�h�j�h�^�b�‚�k�d�h�]�� �h�^�k�m�k�l�\�Z�� �b�� �h�^�k�m�k�l�\�Z�� �j�Z�^�b�� �g�_�]�_��
�^�_�l�_�l�Z�� �D�Z�h���\�Z�g�j�_�^�g�b�� �i�j�h�n�_�k�h�j �Z�g�]�Z�`�h�\�Z�g�Z�� �•�_�� �g�Z�� �b�a�\�h�{�_�ƒ�m�� �g�Z�k�l�Z�\�_�� �b�a�� �i�j�_�^�f�_�l�Z �g�Z�� �k�\�b�f��
�g�b�\�h�b�f�Z���Z�d�Z�^�_�f�k�d�b�o���k�l�m�^�b�•�Z�����G�Z���h�k�g�h�\�g�b�f���Z�d�Z�^�_�f�k�d�b�f���k�l�m�^�b�•�Z�f�Z �Z�g�]�Z�`�h�\�Z�g�Z���•�_���g�Z���b�a�\�h�{�_�ƒ�m��
�g�Z�k�l�Z�\�_�� �b�a�� �i�j�_�^�f�_�l�Z���� �N�b�a�b�q�d�Z�� �o�_�f�b�•�Z���� �L�_�h�j�b�•�k�d�_�� �h�k�g�h�\�_�� �o�_�f�b�•�k�d�_�� �l�_�o�g�h�e�h�]�b�•�_, �L�_�o�g�h�e�h�]�b�•�Z��
�g�h�\�b�o�� �f�Z�l�_�j�b�•�Z�e�Z���� �L�_�o�g�h�e�h�]�b�•�Z�� �k�l�Z�d�e�Z�� �b�� �D�h�j�h�a�b�•�Z�� �f�Z�l�_�j�b�•�Z�e�Z, �g�Z�� �f�Z�k�l�_�j�� �Z�d�Z�^�_�f�k�d�b�f��
�k�l�m�^�b�•�Z�f�Z �b�a���i�j�_�^�f�_�l�Z: �O�_�f�b�•�k�d�b���i�j�b�g�p�b�i�b�� �m�� �a�Z�r�l�b�l�b���`�b�\�h�l�g�_���k�j�_�^�b�g�_���� �O�_�f�b�•�k�d�Z���d�b�g�_�l�b�d�Z��
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�g�Z�\�_�^�_�g�h�]�� �[�b�e�Z�� �•�_�� �q�e�Z�g�� �j�Z�a�e�b�q�b�l�b�o�� �D�h�f�b�k�b�•�Z�� �n�h�j�f�b�j�Z�g�b�o�� �h�^�� �k�l�j�Z�g�_�� �\�_�„�Z�� �N�Z�d�m�e�l�_�l�Z�� �b�� �q�e�Z�g��
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�i�j�h�•�_�d�Z�l�Z�� �b�a�� �h�[�e�Z�k�l�b�� �h�k�g�h�\�g�b�o�� �g�Z�m�d�Z�� �Ä�G�_�d�b�� �Z�k�i�_�d�l�b�� �j�Z�k�l�\�Z�j�Z�ƒ�Z�� �f�_�l�Z�e�Z�� �b�� �k�m�e�n�b�^�g�b�o��
�f�b�g�_�j�Z�e�Z�³�� ���[�j�h�•�� �i�j�h�•�_�d�l�Z�� ���������������� ����������-2010. �]�h�^�b�g�Z���� �j�m�d�h�\�h�^�b�e�Z�p: �i�j�h�n���� �^�j�� �F�b�e�Z�g��
�:�g�l�h�g�b�•�_�\�b�„�� �b���Ä�G�_�d�b���Z�k�i�_�d�l�b���j�Z�k�l�\�Z�j�Z�ƒ�Z���f�_�l�Z�e�Z���b���i�j�b�j�h�^�g�b�o���f�b�g�_�j�Z�e�Z�³�����[�j�h�•���i�j�h�•�_�d�l�Z���H�B��
172031) (2011-2019. �]�h�^�b�g�Z���� �j�m�d�h�\�h�^�b�e�Z�p: �i�j�h�n���� �^�j�� �F�b�e�Z�g�� �:�g�l�h�g�b�•�_�\�b�„)���� �d�Z�h�� �b�� �i�h �m�]�h�\�h�j�m��
���[�j�h�•���� ������-03-68/2022-���������������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m�� �g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z��
�G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b�� �l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z�� �J�_�i�m�[�e�b�d�_��
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�M�q�_�k�l�\�h�\�Z�e�Z�� �•�_�� �b�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �7�(�0�3�8�6�� �i�j�h�•�_�d�Z�l�Z�� �0�R�G�H�U�Q�L�V�D�W�L�R�Q�� �R�I�� �3�R�V�W-Graduate Studies in 
�&�K�H�P�L�V�W�U�\�� �D�Q�G�� �&�K�H�P�L�V�W�U�\�� �5�H�O�D�W�H�G�� �3�U�R�J�U�D�P�P�H�V�� ���7�(�0�3�8�6�� �0�&�+�(�0���� �b�� �'�H�Y�H�O�R�S�P�H�Q�W�� �R�I��
Environment and Resources Engi�Q�H�H�U�L�Q�J�� �/�H�D�U�Q�L�Q�J�� ���7�(�0�3�8�6�� �'�(�5�(�/������ �d�Z�h�� �b�� �i�j�h�•�_�d�l�Z���3�6�7��
�6�$�7�5�(�3�6�� �³�5�H�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �,�Q�W�H�J�U�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�I�� �6�S�D�W�L�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �$�Q�D�O�\�V�H�V�� �D�Q�G�� �$�G�Y�D�Q�F�H�G��
Meta�O�� �5�H�F�R�Y�H�U�\�� �W�R�� �(�Q�V�X�U�H�� �6�X�V�W�D�L�Q�D�E�O�H�� �5�H�V�R�X�U�F�H�� �'�H�Y�H�O�R�S�P�H�Q�W�³�� ����������-2019). �M�q�_�k�l�\�h�\�Z�e�Z�� �•�_�� �b�� �m��
�^�_�\�_�l�h�f���n�_�k�l�b�\�Z�e�m �g�Z�m�d�_���Ä�L�b�f�h�q�d�b���G�Z�m�q�g�b���L�h�j�g�Z�^�h��- �L�G�L�����������´�� 

�:�m�l�h�j���d�h�Z�m�l�h�j�� �•�_��30 �j�Z��̂h�\�Z�� �d�Z�l�_�]�h�j�b�•�_�� �F����-23, 3 �j�Z�^�Z�� �d�Z�l�_�]�h�j�b�•�_�� �F�������� ���� �j�Z�^�h�\�Z��
�d�Z�l�_�]�h�j�b�•�_���F�������������f�h�g�h�]�j�Z�n�b�•�_�� �����i�h�]�e�Z�\�‚�Z���m���f�h�g�h�]�j�Z�n�b�•�b�� 39 �k�Z�h�i�r�l�_�ƒ�Z���d�Z�l�_�]�h�j�b�•�_���F����, 2 
�k�Z�h�i�r�l�_�ƒ�Z�� �d�Z�l�_�]�h�j�b�•�_�� �F���� �b�� �•�_�^�g�_�� �d�ƒ�b�]�_�� �b�a�� �j�_�e�_�\�Z�g�l�g�_�� �g�Z�m�q�g�_�� �h�[�e�Z�k�l�b���� �I�j�_�f�Z�� �i�h�^�Z�p�b�f�Z��
�[�Z�a�_���6�F�R�S�X�V���g�Z���^�Z�g��04.05.2023���� �]�h�^�b�g�_�������� �j�Z�^�Z�� �d�Z�g�^�b�^�Z�l�Z���p�b�l�b�j�Z�g�h���•�_��1486 �i�m�l�Z���� �D���K-�L�Q�G�H�[�� �•�_��
�b�a�g�h�k�b�h��18. �H�k�b�f�� �g�Z�\�_�^�_�g�h�]�����j�_�p�_�g�a�b�j�Z�e�Z�� �•�_���b���j�Z�^�h�\�_�� �a�Z���f�_�{�m�g�Z�j�h�^�g�_�� �q�Z�k�h�i�b�k�_�� ���$�F�W�D��
Biomaterialia, Arabian Journal of Chemistry, Colloid and Surfaces A: Physicochemical and 
Engineering Aspects, Corrosion Science, Electrochimica Acta, Engineering Failure Analysis, 
Journal of Molecular Liquids, Journal of the Taiwan Institute of Chemical Engineers, Materials 
Chemistry and Physics, Surfaces and Interfaces, Open chemistry, Journal of dispersion science and 
technology, Journal of Taibah University of Science, Scientific Reports, Sensors, Lubricants), 
�q�Z�k�h�i�b�k�� �g�Z�p�b�h�g�Z�e�g�h�]�� �a�g�Z�q�Z�•�Z�� ���A�Z�r�l�b�l�Z�� �F�Z�l�_�j�b�•�Z�e�Z������ �d�Z�h�� �b���f�_�{�m�g�Z�j�h�^�g�_ �k�b�f�i�h�a�b�•�m�f�_ (49th 

International October Conference on Mining and Metallurgy IOC 2017 �b��Ecological Truth and 
Environmental Research �(�F�R�7�(�5�¶����). 

�>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ �•�_���[�b�e�Z���q�e�Z�g���H�j�]�Z�g�b�a�Z�p�b�h�g�h�]���h�^�[�h�j�Z���f�_�{�m�g�Z�j�h�^�g�b�o��
�g�Z�m�q�g�b�o�� �k�d�m�i�h�\�Z��International October Conference on Mining and Metallurgy �,�2�&�� ���������� �b��
Ecological Truth and Environmental Research �(�F�R�7�(�5�¶���������q�e�Z�g���g�Z�m�q�g�h�]���h�^�[�h�j�Z���������K�l�m�^�_�g�l�k�d�h�]��
�K�b�f�i�h�a�b�•�m�f�Z�� �Ä�J�_�p�b�d�e�Z�`�g�_�� �l�_�o�g�h�e�h�]�b�•�_�� �b�� �h�^�j�`�b�\�b�� �j�Z�a�\�h�•�³���� �Z�� �l�j�_�g�m�l�g�h�� �•�_�� �q�e�Z�g��
�h�j�]�Z�g�b�a�Z�p�b�h�g�b�o�� �h�^�[�h�j�Z�� �k�d�m�i�h�\�Z: Ecological Truth and Environmental Research �(�F�R�7�(�5�¶������ �b��
International October Conference on Mining and Metallurgy IOC 2023. 

�Q�e�Z�g���•�_���K�j�i�k�d�h�]���o�_�f�b�•�k�d�h�]���^�j�m�r�l�\�Z�� 
 
 
 
 
 
 



 3 

 
�;�����>�B�K�?�J�L�:�P�B�3�? 

 
�; �������H�^�[�j�Z�ƒ�_�g�Z���^�h�d�l�h�j�k�d�Z���^�b�k�_�j�l�Z�p�b�•�Z���F�������� 

 
�D�Z�g�^�b�^�Z�l�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„���� �l�Z�^�Z�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �h�^�[�j�Z�g�b�e�Z�� �•�_��

������������������������ �]�h�^�b�g�_�� �^�h�d�l�h�j�k�d�m�� �^�b�k�_�j�l�Z�p�b�•�m�� �i�h�^�� �g�Z�a�b�\�h�f�� �Ä�D�h�j�h�a�b�h�g�h�� �i�h�g�Z�r�Z�ƒ�_�� �[�Z�d�j�Z�� �m��
�k�m�e�n�Z�l�g�h�•�� �k�j�_�^�b�g�b�� �m�� �i�j�b�k�m�k�l�\�m�� �h�j�]�Z�g�k�d�b�o�� �b�g�o�b�[�b�l�h�j�Z�³, �i�h�^�� �f�_�g�l�h�j�k�l�\�h�f�� �i�j�h�n���� �^�j�� �F�b�e�Z�g�Z��
�:�g�l�h�g�b�•�_�\�b�„�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m���m���;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m���� 
 
 

�<�����G�:�K�L�:�<�G�:���:�D�L�B�<�G�H�K�L 
 

�D�Z�g�^�b�^�Z�l�� �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �b�f�Z�� �a�g�Z�q�Z�•�g�h�� �i�_�^�Z�]�h�r�d�h�� �b�k�d�m�k�l�\�h, �k��
�h�[�a�b�j�h�f�� �^�Z�� �•�_���r�_�k�g�Z�_�k�l�� �]�h�^�b�g�Z �Z�g�]�Z�`�h�\�Z�g�Z�� �g�Z�� �b�a�\�h�{�_�ƒ�m�� �g�Z�•�i�j�_�� �\�_�`�[�b�� ���m�� �a�\�Z�ƒ�m�� �Z�k�b�k�l�_�g�l�Z�� �m��
�i�_�j�b�h�^�m�� ��������-������������ �]�h�^�b�g�Z���� �b�a�� �\�b�r�_�� �i�j�_�^�f�_�l�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f�� �n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m - 
�M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m���� �Z�� �g�Z�d�h�g�� �b�a�[�h�j�Z�� �m�� �a�\�Z�ƒ�_�� �^�h�p�_�g�l�Z�� ������������ �]�h�^�b�g�_�� �b�� �g�Z�k�l�Z�\�_�� �g�Z�� �k�\�b�f��
�g�b�\�h�b�f�Z���k�l�m�^�b�•�Z�� 

�D�Z�h�� �\�Z�g�j�_�^�g�b�� �i�j�h�n�_�k�h�j�� �Z�g�]�Z�`�h�\�Z�g�Z�� �•�_�� �g�Z�� �b�a�\�h�{�_�ƒ�m�� �g�Z�k�l�Z�\�_�� �b�a�� �i�j�_�^�f�_�l�Z���� �N�b�a�b�q�d�Z��
�o�_�f�b�•�Z���� �L�_�h�j�b�•�k�d�_�� �h�k�g�h�\�_�� �o�_�f�b�•�k�d�_�� �l�_�o�g�h�e�h�]�b�•�_���� �L�_�o�g�h�e�h�]�b�•�Z�� �g�h�\�b�o�� �f�Z�l�_�j�b�•�Z�e�Z���� �L�_�o�g�h�e�h�]�b�•�Z��
�k�l�Z�d�e�Z�� �b�� �D�h�j�h�a�b�•�Z�� �f�Z�l�_�j�b�•�Z�e�Z�� �g�Z�� �h�k�g�h�\�g�b�f�� �Z�d�Z�^�_�f�k�d�b�f�� �k�l�m�^�b�•�Z�f�Z���� �O�_�f�b�•�k�d�b�� �i�j�b�g�p�b�i�b�� �m��
�a�Z�r�l�b�l�b�� �`�b�\�h�l�g�_�� �k�j�_�^�b�g�_���� �O�_�f�b�•�k�d�Z�� �d�b�g�_�l�b�d�Z�� �b�� �?�e�_�d�l�j�h�o�_�f�b�•�k�d�h�� �b�g�`�_�ƒ�_�j�k�l�\�h�� �g�Z�� �f�Z�k�l�_�j��
�Z�d�Z�^�_�f�k�d�b�f���k�l�m�^�b�•�Z�f�Z�����G�Z�m�d�Z���h���f�Z�l�_�j�b�•�Z�e�b�f�Z���b���?�e�_�d�l�j�h�o�_�f�b�•�k�d�Z���l�_�o�g�h�e�h�]�b�•�Z���g�Z���^�h�d�l�h�j�k�d�b�f��
�Z�d�Z�^�_�f�k�d�b�f���k�l�m�^�b�•�Z�f�Z���� 
 
�<���������H�p�_�g�Z���g�Z�k�l�Z�\�g�_���Z�d�l�b�\�g�h�k�l�b���d�Z�g�^�b�^�Z�l�Z 

 
�<�j�_�^�g�h�\�Z�ƒ�_�� �i�_�^�Z�]�h�r�d�h�]�� �j�Z�^�Z�� �g�Z�k�l�Z�\�g�b�d�Z�� �h�^�� �k�l�j�Z�g�_�� �k�l�m�^�_�g�Z�l�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f��

�n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m �\�j�r�b�� �k�_�� �Z�g�h�g�b�f�g�b�f�� �Z�g�d�_�l�b�j�Z�ƒ�_�f�� �^�\�Z�� �i�m�l�Z��
�]�h�^�b�r�ƒ�_�� ���i�j�h�e�_�„�g�b�� �b�� �•�_�k�_�ƒ�b�� �k�_�f�_�k�l�Z�j������ �Z�e�b�� �m�� �i�j�_�l�o�h�^�g�h�f�� �i�_�j�b�h�^�m ���r�d�h�e�k�d�Z�� �������������������� �b��
2021/2022) �a�[�h�]�� �i�Z�g�^�_�f�b�•�_�� �\�j�r�_�g�h�� �•�_�� �•�_�^�g�h�f�� �]�h�^�b�r�ƒ�_. �M�� �l�h�d�m�� �r�d�h�e�k�d�_�� �������������������� �b�� �^�_�e�Z 
�r�d�h�e�k�d�_�����������������������]�h�^�b�g�_���d�Z�g�^�b�^�Z�l�d�b�ƒ�Z���•�_���[�b�e�Z���g�Z���i�h�j�h�^�b�‚�k�d�h�f���h�^�k�m�k�l�\�m, �i�Z���b�a���l�h�]���j�Z�a�e�h�]�Z��
�g�_�f�Z�� �h�p�_�g�Z �g�Z�k�l�Z�\�g�_�� �Z�d�l�b�\�g�h�k�l�b �b�a���g�Z�\�_�^�_�g�h�] �i�_�j�b�h�^�Z�����M�� �h�d�\�b�j�m�� �k�i�j�h�\�_�^�_�g�b�o�� �Z�g�h�g�b�f�g�b�o��
�Z�g�d�_�l�Z�� �d�Z�g�^�b�^�Z�l�� �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �m�\�_�d�� �i�h�a�b�l�b�\�g�h�� �h�p�_�ƒ�_�g�Z���� �i�j�b�� �q�_�f�m�� �•�_��
�k�j�_�^�ƒ�Z�� �h�p�_�g�Z�� �a�Z�� �f�_�j�h�^�Z�\�g�b�� �b�a�[�h�j�g�b�� �i�_�j�b�h�^�� ��������7-2022���� �b�a�g�h�k�b�e�Z��4,8���� �r�l�h�� �k�\�_�^�h�q�b�� �^�Z��
�d�Z�g�^�b�^�Z�l���i�h�d�Z�a�m�•�_���b�a�m�a�_�l�g�m���k�d�e�h�g�h�k�l���d�Z���i�_�^�Z�]�h�r�d�h�f���j�Z�^�m���� 

�R�d�h�e�k�d�Z���]�h�^�b�g�Z������17/2018 - �•�_�k�_�ƒ�b �k�_�f�_�k�l�Z�j �h�k�g�h�\�g�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_��- �i�j�h�k�_�q�g�Z��
�h�p�_�g�Z����4,69; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������17/2018 - �i�j�h�e�_�„�g�b �k�_�f�_�k�l�Z�j �h�k�g�h�\�g�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_ - �i�j�h�k�_�q�g�Z��
�h�p�_�g�Z�� 4,59; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������19/2020 - �i�j�h�e�_�„�g�b���k�_�f�_�k�l�Z�j �h�k�g�h�\�g�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_ - �i�j�h�k�_�q�g�Z��
�h�p�_�g�Z����4,98; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������19/2020 - �i�j�h�e�_�„�g�b���k�_�f�_�k�l�Z�j �f�Z�k�l�_�j���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_��- �i�j�h�k�_�q�g�Z��
�h�p�_�g�Z����4,29; 
�R�d�h�e�k�d�Z �]�h�^�b�g�Z������20/2021 - �•�_�k�_�ƒ�b �b���i�j�h�e�_�„�g�b���k�_�f�_�k�l�Z�j �h�k�g�h�\�g�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_��- 
�i�j�h�k�_�q�g�Z���h�p�_�g�Z����4,71; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������20/2021- �•�_�k�_�ƒ�b �b���i�j�h�e�_�„�g�b���k�_�f�_�k�l�Z�j �f�Z�k�l�_�j���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_��- 
�i�j�h�k�_�q�g�Z���h�p�_�g�Z����5,00; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������21/2022 - �•�_�k�_�ƒ�b �b���i�j�h�e�_�„�g�b���k�_�f�_�k�l�Z�j �h�k�g�h�\�g�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_��- 
�i�j�h�k�_�q�g�Z���h�p�_�g�Z����4,81; 
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�R�d�h�e�k�d�Z���]�h�^�b�g�Z������21/2022 - �•�_�k�_�ƒ�b �b���i�j�h�e�_�„�g�b���k�_�f�_�k�l�Z�j �f�Z�k�l�_�j���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_���± 
�i�j�h�k�_�q�g�Z���h�p�_�g�Z����5,00; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������22/2023 - �•�_�k�_�ƒ�b �k�_�f�_�k�l�Z�j �h�k�g�h�\�g�_���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_��- �i�j�h�k�_�q�g�Z��
�h�p�_�g�Z����4,93; 
�R�d�h�e�k�d�Z���]�h�^�b�g�Z������22/2023 - �•�_�k�_�ƒ�b �k�_�f�_�k�l�Z�j �f�Z�k�l�_�j���Z�d�Z�^�_�f�k�d�_���k�l�m�^�b�•�_���± �i�j�h�k�_�q�g�Z��
�h�p�_�g�Z����5,00; 
 

�H�p�_�g�_���d�Z�g�^�b�^�Z�l�Z���k�m���^�h�k�l�m�i�g�_���•�Z�\�g�h�k�l�b���g�Z���k�Z�•�l�m �L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z���m���;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z���m��
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�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�������������� 
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�d�h�j�h�a�b�•�_�� �[�Z�d�j�Z�� �m�� �j�Z�k�l�\�h�j�m�� �g�Z�l�j�b�•�m�f-�o�e�h�j�b�^�Z���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b��
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18. �F�b�e�b�p�Z���3�h�\�Z�g�h�\�b�„: �K�Z�e�b�p�b�e-�Z�e�^�h�d�k�b�f���d�Z�h���b�g�o�b�[�b�l�h�j���d�h�j�h�a�b�•�_���f�_�k�b�g�]�Z���m���������\�h�^�_�g�h�f��
�j�Z�k�l�\�h�j�m���g�Z�l�j�b�•�m�f-�o�e�h�j�b�^�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�������������� 
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�n�e�h�l�Z�p�b�•�k�d�b�o �•�Z�e�h�\�b�r�l�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�������������� 
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�<��4.2. �F�_�g�l�h�j�k�l�\�Z���b���m�q�_�r�„�Z���m���d�h�f�b�k�b�•�Z�f�Z���i�h�k�e�_���b�a�[�h�j�Z���m���a�\�Z�ƒ�_���\�Z�g�j�_�^�g�h�]���i�j�h�n�_�k�h�j�Z�� 
 

�D�Z�g�^�b�^�Z�l, �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„, �•�_�� �g�Z�d�h�g�� �b�a�[�h�j�Z�� �m�� �a�\�Z�ƒ�_�� �\�Z�g�j�_�^�g�h�]��
�i�j�h�n�_�k�h�j�Z���[�b�e�Z���f�_�g�l�h�j��10 ���^�_�k�_�l�����a�Z�\�j�r�g�b�o���j�Z�^�h�\�Z���b���q�e�Z�g���d�h�f�b�k�b�•�Z �a�Z���h�^�[�j�Z�g�m��25 ���^�\�Z�^�_�k�_�l��
�b���i�_�l���� �a�Z�\�j�r�g�b�o�� �j�Z�^�h�\�Z����1 ���•�_�^�g�h�]���� �^�b�i�e�h�f�k�d�h�]�� �j�Z�^�Z�� �b��7 (�k�_�^�Z�f���� �f�Z�k�l�_�j�� �j�Z�^�h�\�Z���� �I�h�j�_�^�� �l�h�]�Z��
�[�b�e�Z���•�_���q�e�Z�g��1 ���•�_�^�g�_�����d�h�f�b�k�b�•�_���a�Z���h�p�_�g�m���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_�� 2 ���^�\�Z�����i�m�l�Z���q�e�Z�g���d�h�f�b�k�b�•�_���a�Z��
�h�p�_�g�m���g�Z�m�q�g�_���a�Z�k�g�h�\�Z�g�h�k�l�b���i�j�_�^�e�h�`�_�g�_���l�_�f�_���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_���b �q�e�Z�g��1 ���•�_�^�g�_�����d�h�f�b�k�b�•�_��
�a�Z�� �h�p�_�g�m�� �k�_�f�b�g�Z�j�k�d�h�]�� �j�Z�^�Z�� �m�� �h�d�\�b�j�m�� �i�j�_�^�f�_�l�Z�� �L�_�h�j�b�•�k�d�_�� �h�k�g�h�\�_�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �l�_�f�_��
�^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_. 
 
�<������2���������>�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_ 
 
�<�����������������������Q�e�Z�g���d�h�f�b�k�b�•�_���a�Z���h�p�_�g�m���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_�� 
 

1. �;�b�‚�Z�g�Z�� �F�Z�e�m�p�d�h�\: �I�h�g�Z�r�Z�ƒ�_�� �k�m�e�n�b�^�g�b�o�� �f�b�g�_�j�Z�e�Z�� �m�� �i�j�b�k�m�k�l�\�m�� �Z�f�b�g�h-�d�b�k�_�e�b�g�Z�� �m��
�j�Z�k�l�\�h�j�m�� �k�m�f�i�h�j�g�_�� �d�b�k�_�e�b�g�_���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m�� �;�h�j�m����
�������������]�h�^���� 

 
�<���������������������Q�e�Z�g�� �d�h�f�b�k�b�•�_�� �a�Z�� �h�p�_�g�m�� �g�Z�m�q�g�_�� �a�Z�k�g�h�\�Z�g�h�k�l�b�� �i�j�_�^�e�h�`�_�g�_�� �l�_�f�_�� �^�h�d�l�h�j�k�d�_��
�^�b�k�_�j�l�Z�p�b�•�_�� 
 

1. �-�m�j�h���Q�h�d�_�r�Z�����B�k�l�j�Z�`�b�\�Z�ƒ�_���b�g�l�_�j�Z�d�p�b�•�_���Z�j�k�_�g�Z���b���o�m�f�b�g�k�d�b�o���d�b�k�_�e�b�g�Z���b�a���a�_�f�‚�b�r�l�Z����
�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�b�g�Z�� 

2. �;�b�‚�Z�g�Z�� �F�Z�e�m�p�d�h�\: �I�h�g�Z�r�Z�ƒ�_�� �k�m�e�n�b�^�g�b�o�� �f�b�g�_�j�Z�e�Z�� �m�� �i�j�b�k�m�k�l�\�m�� �Z�f�b�g�h-�d�b�k�_�e�b�g�Z�� �m��
�j�Z�k�l�\�h�j�m�� �k�m�f�i�h�j�g�_�� �d�b�k�_�e�b�g�_���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m�� �;�h�j�m����
�������������]�h�^���� 

 
�<.4.2.1.3. �Q�e�Z�g���d�h�f�b�k�b�•�_���a�Z���h�p�_�g�m���k�_�f�b�g�Z�j�k�d�h�]���j�Z�^�Z���m���h�d�\�b�j�m���i�j�_�^�f�_�l�Z���L�_�h�j�b�•�k�d�_���h�k�g�h�\�_��
�a�Z���^�_�n�b�g�b�k�Z�ƒ�_���l�_�f�_���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_�� 
 

1. �-�m�j�h�� �Q�h�d�_�r�Z���� �I�j�h�m�q�Z�\�Z�ƒ�_�� �l�_�j�f�h�^�b�g�Z�f�b�d�_�� �\�_�a�b�\�Z�ƒ�Z��As(III) �b�� �o�m�f�b�g�k�d�b�o�� �d�b�k�_�e�b�g�Z��
�b�a�h�l�_�j�f�Z�e�g�h�f�� �l�b�l�j�Z�p�b�h�g�h�f�� �d�Z�e�h�j�b�f�_�l�j�b�•�h�f���� �M�g�b�\�_�j�a�b�l�_�l �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b��
�n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�b�g�Z�� 

 
�<�����������������F�Z�k�l�_�j���j�Z�^�h�\�b 
 
�<���������������������Q�e�Z�g���d�h�f�b�k�b�•�_���h�^�[�j�Z�ƒ�_�g�b�o���f�Z�k�l�_�j���j�Z�^�h�\�Z�� 
 

1. �K�Z�g�^�j�Z�� �E�Z�i�Z�^�Z�l�h�\�b�„: �D�Z�j�Z�d�l�_�j�b�k�l�b�d�_�� �b�� �i�j�b�f�_�g�Z�� �[�b�h�f�Z�l�_�j�b�•�Z�e�Z�� �g�Z�� �[�Z�a�b�� �h�d�k�b�^�Z��
�p�b�j�d�h�g�b�•�m�f�Z���b���l�b�l�Z�g�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

2. �<�e�Z�^�Z�g���G�_�^�_�e�d�h�\�k�d�b: �L�_�j�f�h�o�_�f�b�•�k�d�Z���k�b�g�l�_�a�Z���b���_�e�_�d�l�j�h�o�_�f�b�•�k�d�Z���d�Z�j�Z�d�l�_�j�b�a�Z�p�b�•�Z���>�K�:��
�_�e�_�d�l�j�h�^�Z�� �g�Z�� �[�Z�a�b�� �d�Z�e�Z�•�Z�� �b�� �Z�g�l�b�f�h�g�Z�����M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m��
�;�h�j�m�����������������]�h�^�� 

3. �D�Z�l�Z�j�b�g�Z�� �>�_�j�\�b�r�_�\�b�„: �H�j�]�Z�g�k�d�b�� �a�Z�]�Z�{�b�\�Z�q�b�� �a�_�f�‚�b�r�l�Z�� �b�� �ƒ�b�o�h�\�� �m�l�b�p�Z�•�� �g�Z�� �o�_�f�b�a�Z�f��
�a�_�f�‚�b�r�l�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

4. �3�h�\�Z�g�Z���I�_�r�b�„: �?�e�_�d�l�j�h�o�_�f�b�•�k�d�h���i�h�g�Z�r�Z�ƒ�_���[�Z�d�j�Z���m���j�Z�k�l�\�h�j�m���\�_�r�l�Z�q�d�_���d�j�\�g�_���i�e�Z�a�f�_���m��
�i�j�b�k�m�k�l�\�m���l�_�h�n�b�e�b�g�Z���b���d�h�n�_�b�g�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m����
�������������]�h�^�� 
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5. �:�g�{�_�e�Z���K�l�h�•�Z�g�h�\�b�„�����B�[�m�i�j�h�n�_�g���d�Z�h���b�g�o�b�[�b�l�h�j���d�h�j�h�a�b�•�_���[�Z�d�j�Z���m���k�m�f�i�h�j�g�h�•���d�b�k�_�e�b�g�b����
�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

6. �K�h�ƒ�Z���K�l�Z�g�d�h�\�b�„�����?�e�_�d�l�j�h�o�_�f�b�•�k�d�h���i�h�g�Z�r�Z�ƒ�_���l�b�l�Z�g�Z���b���e�_�]�m�j�_���7�L-6Al-���9���m���j�b�g�]�_�j�h�\�h�f��
�j�Z�k�l�\�h�j�m�� �k�Z�� �^�h�^�Z�l�d�h�f�� �n�h�k�n�h�j�g�_�� �d�b�k�_�e�b�g�_���� �g�Z�l�j�b�•�m�f-�o�b�^�j�h�]�_�g�d�Z�j�[�h�g�Z�l�Z�� �b�� �\�h�^�h�g�b�d-
�i�_�j�h�d�k�b�^�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

7. �<�Z�ƒ�Z�� �L�j�b�n�m�g�h�\�b�„�� �E�m�`�_�ƒ�_�� �n�e�h�l�Z�p�b�•�k�d�_�� �•�Z�e�h�\�b�g�_�� �g�Z�� �Z�l�f�h�k�n�_�j�k�d�h�f�� �b�� �i�h�\�b�r�_�g�h�f��
�i�j�b�l�b�k�d�m�� �m�� �p�b�‚�m�� �b�a�^�\�Z�•�Z�ƒ�Z�� �[�Z�d�j�Z�����M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m��
�;�h�j�m�����������������]�h�^�� 

 
�<�����������������A�Z�\�j�r�g�b���^�b�i�e�h�f�k�d�b���j�Z�^�h�\�b 
 
�<���������������������F�_�g�l�h�j���h�^�[�j�Z�ƒ�_�g�b�o���a�Z�\�j�r�g�b�o���j�Z�^�h�\�Z: 
 

1. �G�b�d�h�e�Z�� �L�j�b�n�d�h�\�b�„: �M�l�b�p�Z�•�� �i�j�h�i�h�e�b�k�Z�� �g�Z�� �_�e�_�d�l�j�h�o�_�f�b�•�k�d�h�� �i�h�g�Z�r�Z�ƒ�_�� �f�_�k�b�g�]�Z�� �m��
�J�b�g�]�_�j�h�\�h�f���j�Z�k�l�\�h�j�m�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m����������3�����]�h�^�� 

2. �B�\�Z�g�Z�� �=�b�]�b�„: �B�g�o�b�[�b�l�h�j�b�� �d�h�j�h�a�b�•�_�� �Z�e�m�f�b�g�b�•�m�f�Z���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b��
�n�Z�d�m�e�l�_�l���m���;�h�j�m����������3�����]�h�^�� 

3. �F�b�e�h�r�� �G�h�p�b�„: �:�l�f�h�k�n�_�j�k�d�Z�� �d�h�j�h�a�b�•�Z�� �q�_�e�b�d�Z���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b��
�n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

4. �G�b�d�h�e�Z�� �J�Z�g�{�_�e�h�\�b�„: �?�e�_�d�l�j�h�o�_�f�b�•�k�d�h�� �i�h�g�Z�r�Z�ƒ�_�� �[�Z�d�j�Z�� �m�� �k�b�g�l�_�l�b�q�d�h�f�� �n�b�a�b�h�e�h�r�d�h�f��
�j�Z�k�l�\�h�j�m���m���i�j�b�k�m�k�l�\�m���k�b�j�m�i�Z���d�h�•�b���k�Z�^�j�`�b���_�d�k�l�j�Z�d�l���[�j�r�‚�Z�g�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m����
�L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

5. �>�m�r�d�h�� �J�Z�r�d�h�\�b�„: �D�h�j�h�a�b�•�Z�� �b�� �b�g�o�b�[�b�p�b�•�Z�� �d�h�j�h�a�b�•�_�� �g�_�j�{�Z�•�m�„�_�]�� �q�_�e�b�d�Z�� �b�� �[�Z�d�j�Z�� �m��
�j�Z�a�e�b�q�b�l�b�f���k�j�_�^�b�g�Z�f�Z�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

6. �F�Z�j�b�•�Z�� �F�b�e�b�„���� �M�l�b�p�Z�•�� �Z�f�h�d�k�b�p�b�e�b�g�Z�� �g�Z�� �d�h�j�h�a�b�h�g�h���i�h�g�Z�r�Z�ƒ�_�� �[�Z�d�j�Z�� �m�� �n�b�a�b�h�e�h�r�d�h�f��
�j�Z�k�l�\�h�j�m�����M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

7. �>�j�Z�]�Z�g�Z�� �R�d�m�g�^�j�b�„: �M�l�b�p�Z�•�� ��-�f�_�j�d�Z�i�l�h-1-�f�_�l�b�e�b�f�b�^�Z�a�h�e�Z�� �g�Z�� �d�h�j�h�a�b�h�g�h�� �i�h�g�Z�r�Z�ƒ�_��
�f�_�k�b�g�]�Z�� �m�� �o�e�h�j�b�^�g�h�•�� �k�j�_�^�b�g�b���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m�� �;�h�j�m����
�������������]�h�^�� 

8. �F�Z�j�b�•�Z�� �<�_�‚�d�h�\�b�„: �D�h�j�h�a�b�h�g�h�� �i�h�g�Z�r�Z�ƒ�_�� �f�_�k�b�g�]�Z�� �m�� �j�Z�k�l�\�h�j�m�� �g�Z�l�j�b�•�m�f�� �k�m�e�n�Z�l�Z�� �m��
�i�j�b�k�m�k�l�\�m�� ��-�o�e�h�j�h-�[�_�g�a�h�l�j�b�Z�a�h�e�Z�� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m��
�;�h�j�m�����������������]�h�^�� 

9. �3�_�e�_�g�Z�� �F�Z�j�l�b�„: �D�k�Z�g�l�b�g�� �d�Z�h�� �b�g�o�b�[�b�l�h�j�� �d�h�j�h�a�b�•�_�� �[�Z�d�j�Z�� �m�� �[�b�h�e�h�r�d�h�•�� �k�j�_�^�b�g�b����
�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^���� 

10. �3�_�e�_�g�Z�� �K�l�h�•�f�_�g�h�\�b�„: �H�[�g�h�\�‚�b�\�b�� �i�Z�f�_�l�g�b�� �f�Z�l�_�j�b�•�Z�e�b���� �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m����
�L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

 
�<���������������������Q�e�Z�g���d�h�f�b�k�b�•�_���h�^�[�j�Z�ƒ�_�g�b�o���a�Z�\�j�r�g�b�o���j�Z�^�h�\�Z: 
 

1. �F�b�e�b�p�Z�� �B�\�Z�g�h�\�b�„�� �K�_�i�Z�j�Z�p�b�•�Z�� �i�_�k�d�Z�� �b�� �r�‚�m�g�d�Z�� �b�� �i�j�h�b�a�\�h�^�ƒ�Z�� �b�g�^�m�k�l�j�b�•�k�d�h�]�� �[�_�l�h�g�Z����
�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

2. �F�b�e�b�p�Z�� �3�_�j�_�f�b�„�� �>�_�]�j�Z�^�Z�p�b�•�Z�� �a�_�f�‚�b�r�l�Z�� �m�� �h�d�h�e�b�g�b�� �j�m�^�g�b�d�Z�� �b�� �f�h�]�m�„�g�h�k�l�� �i�j�b�f�_�g�_��
�j�_�f�_�^�b�•�Z�p�b�h�g�b�o�� �f�_�l�h�^�Z�����M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m�� �;�h�j�m���� ������������
�]�h�^�� 

3. �>�_�•�Z�g���J�Z�r�d�h�\�b�„�� �?�e�_�d�l�j�h�o�_�f�b�•�k�d�h���i�h�g�Z�r�Z�ƒ�_���[�Z�d�j�Z���m���i�j�b�k�m�k�l�\�m���b�g�o�b�[�b�l�h�j�Z����-�[�_�g�a�b�e-
�Z�f�b�g�h�i�m�j�b�g�Z�� �m�����������F���j�Z�k�l�\�h�j�m���g�Z�l�j�b�•�m�f-�o�e�h�j�b�^�Z�����M�g�b�\�_�j�a�b�l�_�l�� �m���;�_�h�]�j�Z�^�m�����L�_�o�g�b�q�d�b��
�n�Z�d�m�e�l�_�l���m���;�h�j�m�����������������]�h�^�� 

4. �F�b�e�h�r�� �K�l�h�•�Z�g�h�\�b�„: �?�e�_�d�l�j�h�o�_�f�b�•�k�d�b�� �k�_�g�a�h�j�b�� �g�Z�� �[�Z�a�b�� �[�b�a�f�m�l�� �a�Z�� �h�^�j�_�{�b�\�Z�ƒ�_�� �l�_�r�d�b�o��
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3. �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü�� The influence of chloride ions on the 
anti-corrosion ability of binary inhibitor system of 5-methyl-1H-benzotriazole and 
potassium sorbate in sulfuric acid solution, Journal of Molecular Liquids 222 (2016) 1-7. 
(ISSN 0167-7322) (IF/2016 3,648) (https://doi.org/10.1016/j.molliq.2016.07.016); 

4. �0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����6�����0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Cysteine as a green 
corrosion in inhibitor for Cu37Zn brass in neutral and weakly alkaline sulphate solutions, 
Environmental Science and Pollution Research, 20 (7) (2013) 4370-4381 (ISSN 0944-1344) 
(IF/2013 = 2,757) (https://doi.org/10.1007/s11356-012-1088-5); 
(https://link.springer.com/article/10.1007/s11356-012-1088-5); 

5. �0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����6�����0�L�O�L�ü����M. �3�H�W�U�R�Y�L�ü, Films formed on copper surface in chloride media in 
the presence of azoles, Corrosion Science, 51 (6) (2009) 1228-1237 (ISSN 0010-938X) 
(IF/2009 = 2,316) (http://www.sciencedirect.com/science/article/pii/S0010938X09001322); 

6. L. Evans, �0���� �3�H�W�U�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü���� �&���� �:�L�O�H�V���� �3���� �:�D�W�W�V���� �-���� �:�D�G�K�D�Z�D�Q, �1�í�1�� �%�R�Q�G��
Cleavage in N-Nitrosoarylamines, Journal of Physical Chemistry C, 112 (33) (2008) 12928-
12935 (ISSN 1932-7455) (IF/2008 = 3,396) 
(http://pubs.acs.org/doi/abs/10.1021/jp710473a). 
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1. �:�����6�L�P�R�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����6�����0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, Inhibition of copper 
corrosion in acidic sulphate media by eco-friendly amino acid compound, Chemical Papers, 
68 (3) (2014) 362-371 (ISSN 0366-6352) (IF/2014 = 1,468)  
(https://link.springer.com/article/10.2478/s11696-013-0458-x); 

2. �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �$���� �6�W�D�P�H�Q�N�R�Y�L�ü, Influence of pH 
and chlorides on electrochemical behavior of brass in presence of benzotriazole, 
International Journal of Electrochemical Science, 4 (12) (2009) 1719-1734 (ISSN 1452-
3981) (IF/2009 = 2,175) (http://www.electrochemsci.org/papers/vol4/4121719.pdf); 

3. �0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����6�����0�L�O�L�ü�����0�����'�L�P�L�W�U�L�M�H�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$�����6�W�D�P�H�Q�N�R�Y�L�ü, 
The influence of pH and chlorides on electrochemical behavior of copper in the presence of 
benzotriazole, International Journal of Electrochemical Science, 4 (7) (2009) 962-979 (ISSN 
1452-3981) (IF/2009 = 2,175) (http://www.electrochemsci.org/papers/vol4/4070962.pdf);  

4. M�����$�Q�W�R�Q�L�M�H�Y�L�ü�����*�����%�R�J�G�D�Q�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����$�����6�W�D�P�H�Q�N�R�Y�L�ü, Influence 
of pH and chloride ions on electrochemical behavior of brass in alkaline solution, 
International Journal of Electrochemical Science, 4 (5) (2009) 654-661 (ISSN 1452-3981) 
(IF/2009 = 2,175) (http://www.electrochemsci.org/papers/vol4/4050654.pdf); 

5. �0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����6�����$�O�D�J�L�ü�����0�����3�H�W�U�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$�����6�W�D�P�H�Q�N�R�Y�L�ü, The influence of 
pH on electrochemical behavior of copper in presence of chloride ions, International Journal 
of Electrochemical Science, 4 (4) (2009) 516-524 (ISSN 1452-3981) (IF/2009 = 2,175) 
(http://www.electrochemsci.org/papers/vol4/4040516.pdf). 
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1. Z.Z. Tasic, M.B. Petrovic Mihajlovic , M.B. Radovanovic, M.M. Antonijevic, Effect of 
gelatin and 5-methyl-1H-benzotriazole on corrosion behavior of copper in sulfuric acid 
containing Cl- ions, Journal of Adhesion Science and Technology, 31 (2017) 2592-2610 
(ISSN 0169-4243) (IF/2016 = 1,073) (https://doi.org/10.1080/01694243.2017.1311397); 

2. �0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Copper Corrosion Inhibitors. Period 2008-2014. 
A Review, International Journal of Electrochemical Science, 10 (2) (2015) 1027-1053 (ISSN 
1452-3981) (IF/2015 = 1,692) 
(http://www.electrochemsci.org/papers/vol10/100201027.pdf); 

3. �0�����3�H�W�U�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����6�����0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, Influence of purine 
on copper behavior in neutral and alkaline sulfate solutions, Chemical Papers, 66 (2012) 
664-676 (ISSN 0366-6352) (IF/2012 = 0,879);  
(https://ezproxy.nb.rs:2134/article/10.2478/s11696-012-0174-y). 
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Jedinjenja iz grupe imidazola kao inhibitori korozije bakra u kiselom rastvoru natrijum-
sulfata���� �=�D�ã�W�L�W�D�� �0�D�W�H�U�L�M�D�O�D���� ������ �������� �������������� ����-64, (ISSN 0351-9465) (http://idk.org.rs/wp-
content/uploads/2017/03/8SIMONOVIC.pdf); 

2. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, 2-amino-5-ethyl-1,3,4-
thiadiazole as inhibitor of brass corrosion in 3% NaCl, Metallurgical & Materials 
Engineering, 22 (2016) 51-60 (ISSN 2217-8961) 
(http://metalurgija.org.rs/mjom/vol22/no1/7_Mihajlovic_MME-2201.pdf). 
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primenom organskih jedinjenja, Current research in the field of corrosion inhibition of 
copper using organic compounds, 15 YuCorr, Tara, Serbia, 2013, pp. 14 �± 14. 
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�$�Q�W�R�Q�L�M�H�Y�L�ü�� Imidazole as copper corrosion inhibitor in artificial blood plasma, 49th 
International October Conference on Mining and Metallurgy 2017, Bor Lake, Bor, Serbia, 
18.10.2017 - 21.10.2017, pp. 225 - 228, (ISBN: 978-86-6305-066-2); 
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�$�Q�W�R�Q�L�M�H�Y�L�ü�� �������•-sulfonyldiimidazole and 1,2-dimethylimidazole as copper corrosion 
inhibitors in 0.5M sodium chloride, 49th International October Conference on Mining and 
Metallurgy 2017, Bor Lake, Bor, Serbia, 18.10.2017 - 21.10.2017, pp. 229 - 232, (ISBN: 
978-86-6305-066-2); 

3. A. Simonovic, Z. Tasic, M. Petrovic Mihajlovic , M. Radovanovic, S. Milic, M. 
Antonijevic, The influence of tetrazole compounds on the corrosion behavior of copper in 
0.05 M NaCl solution�����;�;�9���,�Q�W�H�U�Q�D�W�L�R�Q�D�O���&�R�Q�I�H�U�H�Q�F�H���³�(�F�R�O�R�J�L�F�D�O���7�U�X�W�K�´���(�&�2-�,�6�7�¶������������-
15 June 2017 Hotel "Breza" Vrnjacka Banja, Serbia, 2017, p.p. 282-288; 

4. �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0����
�$�Q�W�R�Q�L�M�H�Y�L�ü����Antibiotics as potential corrosion inhibitors for copper, XII International 
Symposium on Recycling Technologies and Sustainable Development, Hotel Jezero, Bor 
Lake, Serbia, 2017, pp. 200 �± 206; 

5. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �ä���� �7�D�V�L�ü���� �6���� �0�L�O�L�ü���� �0����
�$�Q�W�R�Q�L�M�H�Y�L�ü����4(5)-methylimidazole as brass corrosion inhibitor in 3% NaCl solution, 48th 
International october Conference on Mining and Metallurgy IOC 2016, Bor, Serbia, 2016, 
pp. 37 �± 40 (ISBN: 978-86-6305-047-1); 

6. �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü����Plant extracts as 
potential inhibitors of metals corrosion, XI International Symposium on Recycling 
Technologies and Sustainable Development, Hotel Albo, Bor, Serbia, 2016, pp. 146 �± 151 
(ISBN: 978-86-6305-051-8); 

7. �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0����
�$�Q�W�R�Q�L�M�H�Y�L�ü, The influence of pH value on the inhibition efficiency of mixed system of azoles 
and gelatin in sulfuric acid medium, XXIV International Conference "Ecological Truth" 
ECO-IST 16, Hotel "Breza" Vrnjacka Banja, Serbia, 2016, pp. 231 �± 237 (ISBN: 978-86-
6305-043-3); 

8. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �ä���� �7�D�V�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü, �6���� �0�L�O�L�ü���� �0����
�$�Q�W�R�Q�L�M�H�Y�L�ü����2-amino-5-ethyl-1,3,4-thiadiazole like brass corrosion inhibitor in 3% NaCl 
solution, 47th International October Conference on Mining and Metallurgy IOC 2015, Bor 
Lake, Bor, Serbia, 2015, pp. 387 �± 390 (ISBN: 978-86-7827-047-5); 

9. �ä���� �7�D�V�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0����
�$�Q�W�R�Q�L�M�H�Y�L�ü����Influence of potassium sorbate on electrochemical behavior of copper in 
sulfuric acid medium, XXIII International Conference Ecological Truth, Eco-�,�V�W�¶�������� �+�R�W�H�O��
�³�3�X�W�Q�L�N�´�����.�R�S�D�R�Q�L�N�����6�H�U�E�L�D�����6�H�U�E�L�D�����������������S�S�������������± 239 (ISBN: 978-86-6305-032-7); 

10. �0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����ä�����7�D�V�L�ü�����6�����0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Influence 
of L-tryptophan and its derivatives on copper corrosion in a hydrochloric acid solution, 
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46th International October Conference on Mining and Metallurgy IOC 2014, Bor Lake, Bor, 
Serbia, 2014, pp. 112 �± 115 (ISBN: 978-86-6305-026-6 ); 

11. �0���� �3�H�W�U�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����6���� �0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Uticaj adenina na 
koroziju bakra u rastvoru morske vode, 16. YuCorr, Tara, Serbia, 2014, pp. 204 �± 209 
(ISBN: 978-86-82343-21-9); 

12. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �ä���� �7�D�V�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü����The 
behaviour of Cu37Zn in an hydrochloric acid solution in the presence of cysteine as a non-
toxic corrosion inhibitor, XXII International Conference Ecological Truth Eco-Ist'14, Hotel 
"Jezero", Bor Lake, Bor, Serbia, 2014, pp. 117 �± 123 (ISBN: 978-86-6305-021-1); 

13. �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Electrochemical 
behavior of copper in neutral sulfate media in the presence of two azole compounds, 45th 
International October Conference on Mining and Metallurgy, IOC 2013, Bor Lake, Bor, 
Serbia, 2013, pp. 156; 

14. �'���� �ä�L�Y�N�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü���� �*���� �%�R�J�G�D�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü����M���� �3�H�W�U�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$����
�0�L�W�R�Y�V�N�L���� �/���� �%�D�O�D�Q�R�Y�L�ü, Tempus-MCHEM Project activities at Technical Faculty in Bor in 
period 2010-2013���� �;�;�,�� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �6�F�L�H�Q�W�L�I�L�F�� �D�Q�G�� �3�U�R�I�H�V�V�L�R�Q�D�O�� �0�H�H�W�L�Q�J�� �³�(�F�R�O�R�J�L�F�D�O��
�7�U�X�W�K�´���(�F�R-�,�V�W�¶�����������+�R�W�H�O���³�-�H�]�H�U�R�´�����%�R�U���/�D�N�H�����%�R�U�����6�H�Ubia, 2013, pp. 624 �± 631 (ISBN: 978-
86-6305-007-5); 

15. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü�� Inhibition of 
artificial seawater induced brass corrosion by amino acid, XXI International Scientific and 
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2013, pp. 115 �± 121 (ISBN: 978-86-6305-007-5); 

16. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Imidazole and its 
derivatives as inhibitors of copper corrosion in weakly alkaline media, 44th International 
October Conference on Mining and Metallurgy, IOC 2012, Bor, Serbia, 2012, pp. 599 �± 
602; 

17. �0���� �3�H�W�U�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�W�D�P�H�Q�N�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Influence of 
cysteine on electrochemical behavior of copper in borax buffer, 43rd International October 
Conference on Mining and Metallurgy, IOC 2011 , Kladovo, Serbia, 2011, pp. 625 �± 628; 

18. �0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����$�����6�W�D�P�H�Q�N�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����6�����0�L�O�L�ü, Environmentally 
safe inhibition of Cu37Zn brass corrosion in alkaline sulphate solution, 42nd International 
October Conference on Mining and Metallurgy, IOC 2010 , Kladovo, Serbia, 2010, pp. 230 
�± 233. 
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1. �ä�����7�D�V�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����6�����0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü , 

Uticaj 5-hlor-1H-�E�H�Q�]�R�W�U�L�D�]�R�O�D���Q�D���N�R�U�R�]�L�R�Q�R���S�R�Q�D�ã�D�Q�M�H���E�D�N�U�D���X���N�L�V�H�O�R�P���V�X�O�I�D�W�Q�R�P���U�D�V�W�Y�R�U�X, 
���������6�D�Y�H�W�R�Y�D�Q�M�H���6�U�S�V�N�R�J���+�H�P�L�M�V�N�R�J���'�U�X�ã�W�Y�D�����1�R�Y�L���6�D�G�������������L�����������P�D�M��������������Knjiga apstrak�Zta 
pp. 35-35. (ISBN: 978-86-7132-057-3); 

2. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Elektrohemijsko 
�S�R�Q�D�ã�D�Q�M�H���E�D�N�U�D���X���U�D�V�W�Y�R�U�X���Q�D�W�U�L�M�X�P-tetraborata u prisustvu 2-amino-5-etil-1,3,4-tiadiazola, 
�������� �V�D�Y�H�W�R�Y�D�Q�M�H�� �6�U�S�V�N�R�J�� �K�H�P�L�M�V�N�R�J�� �G�U�X�ã�W�Y�D�� �L�� ������ �N�R�Q�I�H�U�H�Q�F�L�M�D�� �P�O�D�G�L�K�� �K�H�P�L�þ�D�U�D�� �6�U�E�L�M�H����
05.06.2014 - �������������������������1�L�ã�����6�H�U�E�L�D�����S�S�����������± 16 (ISBN: 978-86-7132-054-2); 

3. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Salicylaldoxime as 
effective copper and brass corrosion inhibitor in artificial seawater, 8th International 
Conference of the Chemical Societies of the South-East European Countries, 27.06.2013 - 
29.06.2013, Belgrade, Serbia, pp. 121; 

4. C. Stock, T. Simbeck, �0���� �3�H�W�U�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü���� �6���� �=�X�J�P�D�Q�Q���� �+���� �*�R�U�H�V, Impedance 
scanning quartz crystal micro-balance studies. Study of adsorption kinetics at copper surfaces 
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and solubility measurements of salts in ILs and solvents. Advantages of our impedance 
scanning measurement technique, Electrochemistry 2010: From Microscopic Understanding 
to Global Impact, Ruhr-University of Bochum, Germany, 2010. 
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1. �0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Inhibitori korozije bakra�����7�H�K�Q�L�þ�N�L���I�D�N�X�O�W�H�W���X���%�R�U�X��

Univerziteta u Beogradu, 2017, ISBN: 978-86-6305-064-8. 
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1. �0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü, Copper corrosion inhibitors. A review, International Journal of 

Electrochemical Science, 3 (1) (2008) 1-28 (ISSN: 1452-3981) 
(http://www.electrochemsci.org/papers/vol3/3010001.pdf). 
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1. �ä���� �7�D�V�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü, Mikoroorganizmi kao potencijalni 

inhibitori korozije metala, �5�H�F�L�N�O�D�å�D�� �L�� �R�G�U�å�L�Y�L�� �U�D�]�Y�R�M����Vol 9 (2016) pp. 5�±14. (ISSN: 1820-
7480).  
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1. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Influence of Purine 

on Brass Behavior in Neutral and Alkaline Sulphate Solutions, International Journal of 
Electrochemical Science, 7 (12) (2012) 11796-11810 (ISSN: 1452-3981) 
(http://www.electrochemsci.org/papers/vol7/71211796.pdf); 

2. �0�����3�H�W�U�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����6�����0�L�O�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü������The effect of cysteine 
on the behaviour of copper in neutral and alkaline sulphate solutions, International Journal of 
Electrochemical Science, 7 (10) (2012) 9043-9057 (ISSN: 1452-3981) 
(http://www.electrochemsci.org/papers/vol7/71009043.pdf); 

3. �0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü�����=�����/�M�X�E�R�P�L�U�R�Y�L�ü, �(�O�H�N�W�U�R�K�H�P�L�M�V�N�R���S�R�Q�D�ã�D�Q�M�H��
mesinga u rastvoru boraksa u prisustvu 1-fenil-5-merkaptotetrazola�����=�D�ã�W�L�W�D���P�D�W�H�U�L�M�D�O�D������������������
(2008) 31-39 (ISSN: 0351-9465) (http://www.sitzam.org.rs/zm/2008/No1/ZM_49_1_31.pdf); 

4. �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �5�D�G�L�þ�H�Y�L�ü, �(�O�H�N�W�U�R�K�H�P�L�M�V�N�R�� �S�R�Q�D�ã�D�Q�M�H��
bakra u rastvoru boraksa u prisustvu 1-fenil-5-merkapto tetrazola���� �=�D�ã�W�L�W�D���P�D�W�H�U�L�M�D�O�D���� ������ ��������
(2007) 29-37 (ISSN: 0351-9465) (http://www.sitzam.org.rs/zm/2007/No3/ZM_48_3_29.pdf); 

5. �0�����$�Q�W�R�Q�L�M�H�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü, Inhibitori korozije bakra�����=�D�ã�W�L�W�D���P�D�W�H�U�L�M�D�O�D�� 48 (3) (2007) 3-20 
(ISSN: 0351-9465) (http://www.sitzam.org.rs/zm/2007/No3/ZM_48_3_3.pdf); 

6. �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü���� �6���� �â�H�U�E�X�O�D���� �6���� �0�L�O�L�ü���� �*���� �%�R�J�G�D�Q�R�Y�L�ü, Elektrohemijsko 
�S�R�Q�D�ã�D�Q�M�H�� �E�D�N�U�D�� �X�� �S�U�L�V�X�V�W�Y�X�� �E�H�Q�]�R�W�U�L�D�]�R�O�D���± uticaj pH i hlorida���� �=�D�ã�W�L�W�D�� �P�D�W�H�U�L�M�D�O�D�� 47 (3) 
(2006) 3-16 (ISSN: 0351-9465) (http://www.sitzam.org.yu/zm/2006/3/antonijevic.pdf).   
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�9�U�ã�D�F�����6�H�U�E�L�D�����������������S�S����������; 

2. M. Petrovi�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �6���� �0�L�O�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Purin i njegovi 
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2. Modernisation of Post-Graduate Studies in Chemistry and Chemistry Related Programmes 

(TEMPUS MCHEM); 
3. Development of Environment and Resources Engineering Learning (TEMPUS DEREL). 
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�=�������������F�h�g�h�]�j�Z�n�b�•�_�����f�h�g�h�]�j�Z�n�k�d�_���k�l�m�^�b�•�_�����l�_�f�Z�l�k�d�b���a�[�h�j�g�b�p�b�����e�_�d�k�b�d�h�]�j�Z�n�k�d�_���b 

�d�Z�j�l�h�]�j�Z�n�k�d�_���i�m�[�e�b�d�Z�p�b�•�_���f�_�{�m�g�Z�j�h�^�g�h�]���a�g�Z�q�Z�•�Z�����F�������� 
 
�=�����������������I�h�]�e�Z�\�‚�_���m���f�h�g�h�]�j�Z�n�b�•�b�����F������ 
 
1.   �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü���� �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �0�����5�D�G�R�Y�D�Q�R�Y�L�ü����Expired 

antibiotics as possible solution for corrosion of metals caused by acid rain, �(�G�L�W�R�U�����6�Q�H�å�D�Q�D���0����
�â�H�U�E�X�O�D�����3�X�E�O�L�V�K�H�U�����8�Q�L�Y�H�U�V�L�W�\���R�I���%�H�O�J�U�D�G�H�����7�H�F�K�Q�L�F�D�O���)�D�F�X�O�W�\���L�Q���%�R�U�����,�6�%�1: 978-86-6305-080-8 
(2018) pp. 93 �± 120,  
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(https://eco.tfbor.bg.ac.rs/download/Zbornici/Monograph_2018.pdf). 
 
�=�������������J�Z�^�h�\�b���h�[�•�Z�\�‚�_�g�b���m���g�Z�m�q�g�b�f���q�Z�k�h�i�b�k�b�f�Z���f�_�{�m�g�Z�j�h�^�g�h�]���a�g�Z�q�Z�•�Z�����g�Z�m�q�g�Z �d�j�b�l�b�d�Z����
�m�j�_�{�b�\�Z�ƒ�_���q�Z�k�h�i�b�k�Z�����F�������� 
 
�=�����������������J�Z�^���m���f�_�{�m�g�Z�j�h�^�g�h�f���q�Z�k�h�i�b�k�m���b�a�m�a�_�l�g�b�o���\�j�_�^�g�h�k�l�b�����F������ 
 
1. �ä���=�����7�D�V�L�ü�� �0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����'���9�����0�H�G�L�ü�����0���0����

�$�Q�W�R�Q�L�M�H�Y�L�ü����Electrochemical determination of L-tryptophan in food samples on graphite 
electrode prepared from waste batteries, Scientific Reports, 12 (1) (2022)  article number 5469 
(ISSN: 2045-2322) (IF/2021 = 4,996) (https://doi.org/10.1038/s41598-022-09472-7); 

2. �0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����=�����7�D�V�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Inhibitory 
effect of L-Threonine and L-Lysine and influence of surfactant on stainless steel corrosion in 
artificial body solution, Journal of Molecular Liquids, 342 (2021) article number 116939 (ISSN: 
0167-7322) (IF/2021 = 6,633) (https://doi.org/10.1016/j.molliq.2021.116939); 

3. �ä���=�����7�D�V�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���0���$�Q�W�R�Q�L�M�H�Y�L�ü����
Experimental and theoretical studies of paracetamol as a copper corrosion inhibitor, Journal of 
Molecular Liquids, 327 (2021) article number 114817 (ISSN: 0167-7322) (IF/2021 = 6,633) 
(https://doi.org/10.1016/j.molliq.2020.114817); 

4. �0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����ä���=�����7�D�V�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Electrochemical and DFT studies of brass corrosion inhibition in 3% NaCl in the presence of 
environmentally friendly compounds, Scientific Reports, 9 (1) (2019) article number 16081 
(ISSN: 2045-2322) (IF/2019 = 3,998) (https://doi.org/10.1038/s41598-019-52635-2); 

5. �=���=�����7�D�V�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Ibuprofen as a corrosion inhibitor for copper in synthetic acid rain solution, Scientific Reports, 
9 (1) (2019) article number 14710 (ISSN: 2045-2322) (IF/2019 = 3,998) 
(https://doi.org/10.1038/s41598-019-51299-2); 

6. M.B. Petrov�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����ä���=�����7�D�V�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Evaluation of purine based compounds as the inhibitors of copper corrosion in simulated body 
fluid, Results in Physics, 14 (2019) article number102357 (ISSN: 2211-3797) (IF/2019 = 4,019) 
(https://doi.org/10.1016/j.rinp.2019.102357); 

7. �ä���=�����7�D�V�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����Electrochemical 
investigations of copper corrosion inhibition by azithromycin in 0.9% NaCl, Journal of 
Molecular Liquids, 265 (2018) 687-692 (ISSN: 0167-7322) (IF/2018 = 4,561) 
(https://doi.org/10.1016/j.molliq.2018.03.116). 

 
�=�����������������J�Z�^���m���b�k�l�Z�d�g�m�l�h�f���f�_�{�m�g�Z�j�h�^�g�h�f���q�Z�k�h�i�b�k�m�����F������ 
 
1. �ä���� �=���� �7�D�V�L�ü�����0���� �%���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �$���� �7���� �6�L�P�R�Q�R�Y�L�ü���� �0���� �%���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �0����

�$�Q�W�R�Q�L�M�H�Y�L�ü����Recent advances in electrochemical sensors for caffeine determination, Sensors, 22 
(23) (2022) 9185 (ISSN: 1424-8220) (IF/2021 = 3,847) (https://www.mdpi.com/1424-
8220/22/23/9185); 

2. �ä���=�����7�D�V�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Review of applied surface modifications of pencil graphite electrodes for paracetamol sensing, 
Results in Physics, 22 (2021) article number 103911 (ISSN: 2211-3797) (IF/2021 = 4,565) 
(https://doi.org/10.1016/j.rinp.2021.103911); 

https://eco.tfbor.bg.ac.rs/download/Zbornici/Monograph_2018.pdf
https://doi.org/10.1038/s41598-022-09472-7
https://doi.org/10.1016/j.molliq.2021.116939
https://doi.org/10.1016/j.molliq.2020.114817
https://doi.org/10.1038/s41598-019-52635-2
https://doi.org/10.1038/s41598-019-51299-2
https://doi.org/10.1016/j.rinp.2019.102357
https://doi.org/10.1016/j.molliq.2018.03.116
https://www.mdpi.com/1424-8220/22/23/9185
https://www.mdpi.com/1424-8220/22/23/9185
https://doi.org/10.1016/j.rinp.2021.103911
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3. �$���7�����6�L�P�R�Q�R�Y�L�ü�����ä���=�����7�D�V�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Influence of 5-Chlorobenzotriazole on Inhibition of Copper Corrosion in Acid Rain Solution, 
ACS Omega, 5 (22) (2020) 12832-12841 (ISSN: 2470-1343) (IF/2020 = 3,512) 
(https://dx.doi.org/10.1021/acsomega.0c00553); 

4. �0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����ä���=�����7�D�V�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Corrosion Behavior of Titanium in Simulated Body Solutions with the Addition of Biomolecules, 
�:�&�6 Omega, 5 (22) (2020) 12768-12776 (ISSN: 2470-1343) (IF/2020 = 3,512) 
(https://dx.doi.org/10.1021/acsomega.0c00390). 

 
�=�����������������J�Z�^���m���f�_�{�m�g�Z�j�h�^�g�h�f���q�Z�k�h�i�b�k�m�����F������ 
 
1. �0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����ä���=�����7�D�V�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����

Electrochemical Analysis of the Influence of Purines on Copper, Steel and Some Other Metals 
Corrosion, Metals, 12 (7) (2022) article number 1150 (ISSN: 2075-4701) (IF/2021 = 2,695) 
(https://doi.org/10.3390/met12071150); 

2. �$�����6�L�P�R�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü���� �ä�����7�D�V�L�ü�����0���� �$�Q�W�R�Q�L�M�H�Y�L�ü����Inhibition 
of Copper Corrosion in Acid Rain Solution Using the Imidazole Derivatives, Russian Journal of 
Electrochemistry, 57 (5) (2021) 544�±553 (ISSN: 1023-1935) (IF/2021 = 1,351) 
(https://link.springer.com/article/10.1134/S102319352012023X); 

3. �ä���=���� �7�D�V�L�ü�����0���%���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���%���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���0���� �$�Q�W�R�Q�L�M�H�Y�L�ü����New trends in 
corrosion protection of copper, Chemical Papers, 73 (9) (2019) 2103-2132 (ISSN: 0366-6352) 
(IF/2019 = 1,680) (https://doi.org/10.1007/s11696-019-00774-1); 

4. �ä���=�����7�D�V�L�ü�����0���%�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$���7�����6�L�P�R�Q�R�Y�L�ü�����0���0�����$�Q�W�R�Q�L�M�H�Y�L�ü����
Cephradine as corrosion inhibitor for copper in 0.9% NaCl solution, Journal of Molecular 
Structure, 1159 (2018) 46-54 (ISSN: 0022-2860) (IF/2018 = 2,120) 
(https://doi.org/10.1016/j.molstruc.2018.01.031); 

5. M.B. Radovanovic, Z.Z. Tasic, M.B. Petrovic Mihajlovic , M.M. Antonijevic, Protection of 
Brass in HCl Solution by L-Cysteine and Cationic Surfactant, Advances in Materials Science 
and Engineering, 2018 (2018) article number 9152183 (ISSN: 1687-8434) (IF/2018 = 1,399) 
(https://doi.org/10.1155/2018/9152183). 

 
�=�����������������J�Z�^���m���g�Z�p�b�h�g�Z�e�g�h�f���q�Z�k�h�i�b�k�m���f�_�{�m�g�Z�j�h�^�g�h�]���a�g�Z�q�Z�•�Z ���F������ 
 
1.  �ä�����7�D�V�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, 5-chloro-1H-benzotriazole 

and potassium sorbate as binary corrosion inhibitor of copper in acidic solution, Zastita 
Materijala, 59 (2) (2018) 206-215 (https://doi.org/10.5937/ZasMat1802206T).  

 
�=������3�����A�[�h�j�g�b�p�b���f�_�{�m�g�Z�j�h�^�g�b�o���g�Z�m�q�g�b�o���k�d�m�i�h�\�Z�����0������ 

 
�=�������������� �I�j�_�^�Z�\�Z�ƒ�_���i�h���i�h�a�b�\�m���k�Z���f�_�{�m�g�Z�j�h�^�g�h�]���k�d�m�i�Z���r�l�Z�f�i�Z�g�h���m���p�_�e�b�g�b�����F������ 
 
1. M. P�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü�� Purines as green corrosion inhibitors, 29th 

International Conference Ecological Truth and Environmental Research EcoTER`22, 
Sokobanja, Serbia, 21.06.2022 - 24.06.2022, pp. 3-11 (ISBN: 978-86-6305-123-2). 
 
 

https://dx.doi.org/10.1021/acsomega.0c00553
https://dx.doi.org/10.1021/acsomega.0c00390
https://doi.org/10.3390/met12071150
https://doi.org/10.1007/s11696-019-00774-1
https://doi.org/10.1016/j.molstruc.2018.01.031
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�=�������������� �I�j�_�^�Z�\�Z�ƒ�_���i�h���i�h�a�b�\�m���k�Z���f�_�{�m�g�Z�j�h�^�g�h�]���k�d�m�i�Z���r�l�Z�f�i�Z�g�h���m���b�a�\�h�^�m�����0������ 
 

1. �0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, Some aspects of copper corrosion and corrosion 
inhibition, Corrosion awareness day symposium (CORPOSIUM-2022), India, 22.04.2022 - 
23.04.2022.; 

2. M. Antonij�H�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü, Neki aspekti korozije bakra i legura bakra, 4th 
International Symposium On Corrosion And Materials Protection, Environmental Protection 
And Protection Against Fire, Bar, Montenegro, 18.09.2018 - 20.09.2018, pp. 29 �± 29, (ISBN: 
978-9940-9334-3-2). 

 
�=�������������� �K�Z�h�i�r�l�_�ƒ�_���k�Z���f�_�{�m�g�Z�j�h�^�g�h�]���k�d�m�i�Z���r�l�Z�f�i�Z�g�h���m���p�_�e�b�g�b�����F������ 
 
1. �:�����6�L�P�R�Q�R�Y�L�ü�����ä�����7�D�V�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, Caffeine as 

a green corrosion inhibitor for copper in synthetic blood plasma solution, 29th International 
Conference Ecological Truth And Environmental Research �± �(�F�R�7�(�5�¶�������� �6�R�N�R�E�D�Q�M�D���� �6�H�U�E�L�D����
21.06.2022 - 24.06.2022, pp. 381 �± 386 (ISBN: 978-86-6305-123-2); 

2. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �ä���� �7�D�V�L�ü���� �9���� �1�H�G�H�O�N�R�Y�V�N�L���� �0����
An�W�R�Q�L�M�H�Y�L�ü, L-�O�\�V�L�Q�H�� �D�V�� �F�R�U�U�R�V�L�R�Q�� �L�Q�K�L�E�L�W�R�U�� �R�I�� �V�W�D�L�Q�O�H�V�V�� �V�W�H�H�O�� �L�Q�� �U�L�Q�J�H�U�¶�V�� �V�R�O�X�W�L�R�Q, 52nd 
International October Conference On Mining And Metallurgy, Bor, Serbia, 29.11.2021- 
30.11.2021, pp. 129 �± 132 (ISBN: 978-86-6305-119-5);  

3. �ä���� �7�D�V�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü����M. Pe�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, 
Investigation of theobromine using a pencil graphite electrode, XIV International Mineral 
Processing and Recycling Conference, Belgrade, Serbia, 12.05.2021 - 14.05.2021, pp. 400 �± 
405 (ISBN: 978-86-6305-113-3); 

4. �ä���� �7�D�V�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, The 
application of pencil graphite electrode in electroanalysis, 28th International Conference 
Ecological Truth and Environmental Research, Kladovo, Serbia, 16.06.2020 - 19.06.2020, pp. 
203 �± 208 (ISBN: 978-86-6305-104-1); 

5. �0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �ä���� �7�D�V�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, 
Determination of paracetamol using carbon based sensor electrodes, 28th International 
Conference Ecological Truth and Environmental Research, Kladovo, Serbia, 16.06.2020 - 
19.06.2020, pp. 42 �± 47 (ISBN: 978-86-6305-104-1); 

6. �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �9���� �1�H�G�H�O�N�R�Y�V�N�L���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü, M. 
�$�Q�W�R�Q�L�M�H�Y�L�ü, Electrochemical behavior of stainless steel 316l in ringer's solution in the presence 
of l-tryptophan, 27th International Conference Ecological Truth and Environmental Research, 
Bor, Borsko jezero, Serbia, 18.06.2019 - 21.06.2019, pp. 392 �± 397 (ISBN: 978-86-6305-097-
6); 

7. �:���� �6�L�P�R�Q�R�Y�L�ü���� �,���� �9�H�O�M�N�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü�����ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü, M. 
�$�Q�W�R�Q�L�M�H�Y�L�ü, The inhibitory effect of n-acetyl-l-leucine on corrosion of brass in synthetic acidic 
rain solution, 27th International Conference Ecological Truth and Environmental Research, Bor, 
Borsko jezero, Serbia, 18.06.2019 - 21.06.2019, pp. 398 �± 403 (ISBN: 978-86-6305-097-6); 

8. �ä���� �7�D�V�L�ü�����0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, 
Electroanalytical investigation and determination of ibuprofen, 26th International Conference 
Ecological Truth and Environmental Research, Bor Lake, Serbia, 12.06.2018 - 15.06.2018,  pp. 
289 �± 294 (ISBN: 978-86-6305-076-1); 
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9. V. Trifunovic, �0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü, 5-chloro-benzotriazole as a copper corrosion inhibitor 
in 3% NaCl solution, 50th International October Conference, Borsko jezero, Serbia, 30.09.2018 
- 03.10.2018, pp. 351 �± 356, (ISBN: 978-86-7827-050-5);  

10. �0���� �3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����ä�����7�D�V�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, Purine as 
the inhibitor of copper corrosion in artificial blood plasma, Meeting Point of the Science and 
Practice in the Fields of Corrosion, Materials and Environmental Protection, Tara Mountain, 
Serbia, 21.05.2018 - 24.05.2018, pp. 238 �± 243 (ISBN: 978-86-82343-26-4); 

11. �:�����'�H�P�L�U�L�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����ä�����7�D�V�L�ü�� �$�����6�L�P�R�Q�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, 
Corrosion behavior of steel in ringer's solution in the presence of amoxicilin, 26th International 
Conference Ecological Truth and Environmental Research, Bor Lake, Serbia, 12.06.2018 - 
15.06.2018, pp. 295 �± 300 (ISBN: 978-86-6305-076-1); 

12. �0���� �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �ä���� �7�D�V�L�ü���� �$���� �6�L�P�R�Q�R�Y�L�ü���� �0���� �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���� �$�Q�W�R�Q�L�M�H�Y�L�ü, 
Electrochemical behavior of paracetamol in alkaline solution at platinum electrode, 26th 
International Conference Ecological Truth and Environmental Research, Bor Lake, Serbia, 
12.06.2018 - 15.06.2018, pp. 283 �± 288 (ISBN: 978-86-6305-076-1). 
 

�=�����������������K�Z�h�i�r�l�_�ƒ�_���k�Z���f�_�{�m�g�Z�j�h�^�g�h�]���k�d�m�i�Z���r�l�Z�f�i�Z�g�h���m���b�a�\�h�^�m�����F������ 
 

1. �ä�����7�D�V�L�ü�����0�����5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����$�����6�L�P�R�Q�R�Y�L�ü�����0�����$�Q�W�R�Q�L�M�H�Y�L�ü, Green tea 
as an inhibitor of steel corrosion in artificial blood plasma solution, 58th Meeting of the Serbian 
Chemical Society Belgrade, Serbia, 9-10 June 2022 BOOK OF ABSTRACTS/PROCEEDINGS 
(elektronski izvor), pp. 76 (ISBN: 978-86-7132-079-5). 

 
�=�������������G�Z�m�q�g�Z���k�Z�j�Z�^�ƒ�Z���b���k�Z�j�Z�^�ƒ�Z���k�Z���i�j�b�\�j�_�^�h�f 

�=��2.4.�������M�q�_�r�„�_���g�Z���f�_�{�m�g�Z�j�h�^�g�h�f���g�Z�m�q�g�h�f���i�j�h�•�_�d�l�m 
 
1. �Ä�3�6�7�� �6�$�7�5�(�3�6�� �S�U�R�M�H�F�W���� �5�H�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �,�Q�W�H�J�U�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�I�� �6�S�D�W�L�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �$�Q�D�O�\�V�H�V��

�D�Q�G�� �$�G�Y�D�Q�F�H�G�� �0�H�W�D�O�� �5�H�F�R�Y�H�U�\�� �W�R�� �(�Q�V�X�U�H�� �6�X�V�W�D�L�Q�D�E�O�H�� �5�H�V�R�X�U�F�H�� �'�H�Y�H�O�R�S�P�H�Q�W�´�� ���i�j�h�•�_�d�l�g�b��
�p�b�d�e�m�k������������-2019). 

 
�=���������������� �M�q�_�r�„�_�� �m�� �i�j�h�•�_�d�l�b�f�Z���� �k�l�m�^�b�•�Z�f�Z���� �_�e�Z�[�h�j�Z�l�b�f�Z�� �b�� �k�e���� �k�Z�� �i�j�b�\�j�_�^�h�f���� �m�q�_�r�„�_�� �m��
�i�j�h�•�_�d�l�b�f�Z���n�b�g�Z�g�k�b�j�Z�g�b�f���h�^���k�l�j�Z�g�_���g�Z�^�e�_�`�g�h�]���F�b�g�b�k�l�Z�j�k�l�\�Z 
 
1. �:�g�]�Z�`�h�\�Z�ƒ�_�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-47/2023-�������� ���������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m��

�g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �g�Z�m�d�_���� �l�_�o�g�h�e�h�r�d�h�]��
�j�Z�a�\�h�•�Z���b���b�g�h�\�Z�p�b�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_�� 

2. �:�g�]�Z�`�h�\�Z�ƒ�_�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-68/2022-���������������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m��
�g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b��
�l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_�� 

3. �:�g�]�Z�`�h�\�Z�ƒ�_ �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-9/2021-���������������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m��
�g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b��
�l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_�� 

4. �I�j�h�•�_�d�Z�l���� �Ä�G�_�d�b�� �Z�k�i�_�d�l�b�� �j�Z�k�l�\�Z�j�Z�ƒ�Z�� �f�_�l�Z�e�Z�� �b�� �i�j�b�j�h�^�g�b�o�� �f�b�g�_�j�Z�e�Z�³�� ���[�j�h�•�� �i�j�h�•�_�d�l�Z��
���������������� �b�a�� �h�[�e�Z�k�l�b�� �h�k�g�h�\�g�b�o�� �g�Z�m�d�Z�� �d�h�•�b�f�� �•�_�� �j�m�d�h�\�h�^�b�h�� �i�j�h�n���� �^�j�� �F�b�e�Z�g�� �:�g�l�h�g�b�•�_�\�b�„���� �Z��
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�n�b�g�Z�g�k�b�j�Z�g���•�_���h�^���k�l�j�Z�g�_���F�b�g�b�k�l�Z�j�k�l�\�Z���i�j�h�k�\�_�l�_�����g�Z�m�d�_���b���l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_��
�K�j�[�b�•�_ (2011-2019). 

 

�=���������I�j�b�d�Z�a���b���h�p�_�g�Z���g�Z�m�q�g�h�]���j�Z�^�Z���d�Z�g�^�b�^�Z�l�Z���g�Z�d�h�g���b�a�[�h�j�Z���m���a�\�Z�ƒ�_���\�Z�g�j�_�^�g�h�]���i�j�h�n�_�k�h�j�Z 
 

�M�� �k�e�_�^�_�„�_�f�� �^�_�e�m�� �J�_�n�_�j�Z�l�Z�� �^�Z�l�� �•�_�� �d�j�Z�l�Z�d�� �i�j�b�d�Z�a�� �j�Z�^�h�\�Z�� �h�[�•�Z�\�‚�_�g�b�o�� �m �f�_�{�m�g�Z�j�h�^�g�b�f 
�q�Z�k�h�i�b�k�b�f�Z���b �j�Z��̂Z�� �h�[�•�Z�\�‚�_�g�h�] �m�� �g�Z�p�b�h�g�Z�e�g�h�f�� �q�Z�k�h�i�b�k�m�� �f�_�{�m�g�Z�j�h�^�g�h�]�� �a�g�Z�q�Z�•�Z, �m�� �i�_�j�b�h�^�m��
�g�Z�d�h�g���b�a�[�h�j�Z���m���a�\�Z�ƒ�_���\�Z�g�j�_�^�g�h�]���i�j�h�n�_�k�h�j�Z�����H�k�b�f���l�h�]�Z, �^�Z�l���•�_���b���i�j�b�d�Z�a���i�h�]�e�Z�\�‚�Z �f�h�g�h�]�j�Z�n�b�•�_ 
�b���d�ƒ�b�]�_���b�a���j�_�e�_�\�Z�g�l�g�_���g�Z�m�q�g�_���h�[�e�Z�k�l�b.  

�M�\�b�^�h�f�� �m�� �i�j�b�e�h�`�_�g�_�� �j�Z�^�h�\�_���� �D�h�f�b�k�b�•�Z�� �•�_�� �a�Z�d�‚�m�q�b�e�Z�����^�Z�� �h�[�•�Z�\�‚�_�g�b�� �j�Z�^�h�\�b�� �m�]�e�Z�\�g�h�f��
�h�[�j�Z�{�m�•�m���f�h�]�m�„�g�h�k�l�b�� �i�j�b�f�_�g�_�� �b�� �f�h�^�b�n�b�d�Z�p�b�•�_�� �k�_�g�a�h�j�k�d�b�o�� �_�e�_�d�l�j�h�^�Z�����i�j�h�[�e�_�f�_��
�_�e�_�d�l�j�h�o�_�f�b�•�k�d�_�� �d�h�j�h�a�b�•�_�� �f�_�l�Z�e�Z�� �m�� �j�Z�a�e�b�q�b�l�b�f�� �k�j�_�^�b�g�Z�f�Z�� �b�� �b�a�g�Z�e�Z�`�_�ƒ�Z �i�h�]�h�^�g�b�o 
�b�g�o�b�[�b�l�h�j�Z �d�h�j�h�a�b�•�_.  

�F�h�]�m�„�g�h�k�l�b�� �i�j�b�f�_�g�_�� �j�Z�a�e�b�q�b�l�b�o�� �k�_�g�a�h�j�Z�� �a�Z�� �^�_�l�_�d�p�b�•�m�� �d�h�n�_�b�g�Z�� �i�j�b�d�Z�a�Z�g�_�� �k�m�� �m�� �j�Z�^�m��
�=���������������������� �Z�� �m�� �j�Z�^�m�� �=�������������������� �f�h�]�m�„�g�h�k�l�b�� �f�h�^�b�n�b�d�Z�p�b�•�_�� �i�h�\�j�r�b�g�_�� �]�j�Z�n�b�l�g�b�o�� �f�b�g�Z�� �d�Z�h��
�_�e�_�d�l�j�h�^�Z�� �a�Z�� �^�_�l�_�d�p�b�•�m�� �i�Z�j�Z�p�_�l�Z�f�h�e�Z�����M�� �j�Z�^�m�� �=�������������������� �^�Z�l�� �•�_�� �e�b�l�_�j�Z�l�m�j�g�b�� �i�j�_�]�e�_�^�� �h��
�_�e�_�d�l�j�h�^�Z�f�Z�� �g�Z�� �[�Z�a�b�� �m�]�‚�_�g�b�d�Z �d�h�•�_�� �k�_�� �f�h�]�m�� �i�j�b�f�_�g�b�l�b�� �a�Z�� �^�_�l�_�d�p�b�•�m�� �b�� �h�^�j�_�{�b�\�Z�ƒ�_��
�d�h�g�p�_�g�l�j�Z�p�b�•�_�� �i�Z�j�Z�p�_�l�Z�f�h�e�Z�� �J�Z�a�e�b�q�b�l�_�� �_�e�_�d�l�j�h�^�_�� �d�Z�h�� �r�l�h�� �k�m���� �k�l�Z�d�e�Z�k�l�Z�� �m�]�‚�_�g�b�q�g�Z����
�_�e�_�d�l�j�h�^�Z���h�^���m�]�‚�_�g�b�q�g�_���i�Z�k�l�_���b �]�j�Z�n�b�l���d�h�•�b���k�_���d�h�j�b�k�l�b���a�Z���b�a�j�Z�^�m���h�e�h�\�Z�d�Z�����b�k�i�b�l�b�\�Z�g�_���k�m���d�Z�h��
�i�h�l�_�g�p�b�•�Z�e�g�b�� �k�_�g�a�h�j�b�� �m �j�Z�a�e�b�q�b�l�b�f�� �k�j�_�^�b�g�Z�f�Z�� �=�j�Z�n�b�l�g�_�� �f�b�g�_�� �b�a�Z�a�b�\�Z�•�m�� �i�h�k�_�[�g�h��
�b�g�l�_�j�_�k�h�\�Z�ƒ�_ �d�Z�h �i�h�l�_�g�p�b�•�Z�e�g�b �k�_�g�a�h�j�b �a�[�h�]�� �^�h�k�l�m�i�g�h�k�l�b�� �b�� �g�b�k�d�_�� �p�_�g�_�� �d�h�r�l�Z�ƒ�Z. 
�I�j�b�d�m�i�‚�_�g�b���i�h�^�Z�p�b���i�h�d�Z�a�Z�e�b���k�m���^�Z���k�_���h�\�Z�d�Z�\���k�_�g�a�h�j���m�k�i�_�r�g�h���f�h�`�_���i�j�b�f�_�g�b�l�b���b���m �j�_�Z�e�g�b�f��
�m�a�h�j�p�b�f�Z, �d�Z�h�� �b�� �f�h�^�b�n�b�d�h�\�Z�l�b �d�Z�d�h�� �[�b�� �[�b�e�_ �m�g�Z�i�j�_�{�_�g�_ �k�_�g�a�h�j�k�d�_ �d�Z�j�Z�d�l�_�j�b�k�l�b�d�_. �M�� �j�Z�^�m��
�=���������������������i�j�b�d�Z�a�Z�g�Z���•�_���i�j�b�f�_�g�Z���k�_�g�a�h�j�k�d�_���_�e�_�d�l�j�h�^�_���n�h�j�f�b�j�Z�g�_���h�^ �m�]�‚�_�g�b�d�Z �d�h�•�b���•�_���^�h�[�b�•�_�g��
�j�_�p�b�d�e�Z�`�h�f�� �b�k�l�j�h�r�_�g�b�o�� �[�Z�l�_�j�b�•�Z���� �H�\�Z�d�h�� �i�j�b�i�j�_�f�‚�_�g�Z�� �_�e�_�d�l�j�h�^�Z �b�k�i�b�l�b�\�Z�g�Z�� �•�_�� �j�Z�^�b��
�h�^�j�_�{�b�\�Z�ƒ�Z�� �l�j�b�i�l�h�n�Z�g�Z�� �m�� �;�j�b�l�h�g-�J�h�[�b�g�k�h�g�h�\�h�f�� ���%�U�L�W�W�R�Q-Robinson) �i�m�n�_�j�m���� �I�j�b�k�m�k�l�\�h��
�l�j�b�i�l�h�n�Z�g�Z���•�_���m�k�i�_�r�g�h���h�^�j�_�{�_�g�h���b���m���j�_�Z�e�g�b�f���m�a�h�j�p�b�f�Z���d�Z�h���r�l�h���k�m �f�e�_�d�h���b���k�h�d���h�^���•�Z�[�m�d�_���� 

�:�f�b�g�h�d�b�k�_�e�b�g�_���k�m�� �b�g�l�_�j�_�k�Z�g�l�g�_�� �d�Z�h�� �i�h�l�_�g�p�b�•�Z�e�g�b���b�g�o�b�[�b�l�h�j�b �d�h�j�h�a�b�•�_�� �f�_�l�Z�e�Z�� �k��
�h�[�a�b�j�h�f���^�Z���g�_���b�k�i�h�‚�Z�\�Z�•�m���r�l�_�l�g�_���_�n�_�d�l�_���i�h���`�b�\�h�l�g�m���k�j�_�^�b�g�m�� �K�i�h�k�h�[�g�h�k�l���^�Z���m�f�Z�ƒ�_���i�j�h�p�_�k��
�g�_�`�_�‚�_�g�h�]�� �j�Z�k�l�\�Z�j�Z�ƒ�Z���i�h�d�Z�a�Z�e�_���k�m���Z�f�b�g�h�d�b�k�_�e�b�g�_ �l�j�_�h�g�b�g���b���e�b�a�b�g �i�j�_�f�Z���o�b�j�m�j�r�d�h�f�� �l�b�i�m��
�q�_�e�b�d�Z�����������/���� �m���j�Z�k�l�\�h�j�m���\�_�r�l�Z�q�d�_���d�j�\�g�_ �i�e�Z�a�f�_�����=��������������2���������I�h�j�_�^���Z�f�b�g�h�d�b�k�_�e�b�g�Z�����i�m�j�b�g���b��
�ƒ�_�]�h�\�b�� �^�_�j�b�\�Z�l�b�� �f�h�]�m�� �k�_�� �i�j�b�f�_�g�b�l�b�� �d�Z�h�� �b�g�o�b�[�b�l�h�j�b�� �d�h�j�h�a�b�•�_�� �[�Z�d�j�Z�� �r�l�h�� �•�_�� �[�b�h �p�b�‚��
�b�k�l�j�Z�`�b�\�Z�ƒ�Z�� �j�Z�^�Z�� �=��������������6., �d�Z�h�� �b�� �q�_�e�b�d�Z�� �b�� �^�j�m�]�b�o�� �f�_�l�Z�e�Z�� �r�l�h�� �•�_�� �i�j�b�d�Z�a�Z�g�h�� �m�� �i�j�_�]�e�_�^�g�h�f��
�j�Z�^�m���=���������������������:�^�_�g�b�g���b��������-�^�b�Z�f�b�g�h�i�m�j�b�g���m���k�b�g�l�_�l�b�q�d�h�f �j�Z�k�l�\�h�j�m���d�j�\�g�_���i�e�Z�a�f�_ ���=�������������������� 
�i�h�d�Z�a�Z�e�b�� �k�m �a�g�Z�q�Z�•�g�m�� �b�g�o�b�[�b�l�h�j�k�d�m�� �k�i�h�k�h�[�g�h�k�l���� �F�_�{�m �ƒ�b�f�Z���� ������-�^�b�Z�f�b�g�h�i�m�j�b�g�� �k�_�� �i�h�d�Z�a�Z�h��
�d�Z�h���_�n�b�d�Z�k�g�b�•�b�������M���i�j�_�]�e�_�^�g�h�f���j�Z�^�m���=��������������1�����k�b�k�l�_�f�Z�l�b�a�h�\�Z�g�b���k�m���i�j�b�d�m�i�‚�_�g�b���e�b�l�_�j�Z�l�m�j�g�b 
�i�h�^�Z�p�b���h���m�l�b�p�Z�•�m���i�m�j�b�g�Z���b���^�_�j�b�\�Z�l�Z���i�m�j�b�g�Z���g�Z���d�h�j�h�a�b�h�g�h���i�h�g�Z�r�Z�ƒ�_���[�Z�d�j�Z�����f�_�k�b�g�]�Z�� �q�_�e�b�d�Z���b��
�^�j�m�]�b�o�� �f�_�l�Z�e�Z�� �b�� �e�_�]�m�j�Z�� �f�_�l�Z�e�Z�����>�_�l�Z�‚�Z�g�� �i�j�b�d�Z�a���m�l�b�p�Z�•�Z���j�Z�a�e�b�q�b�l�b�o�� �•�_�^�b�ƒ�_�ƒ�Z�� �d�Z�h��
�i�h�l�_�g�p�b�•�Z�e�g�b�o���b�g�o�b�[�b�l�h�j�Z���d�h�j�h�a�b�•�_���[�Z�d�j�Z���m���h�^�Z�[�j�Z�g�b�f �k�j�_�^�b�g�Z�f�Z �^�Z�l���•�_���m���j�Z�^�m���=������������������ 

�G�Z�d�h�g�� �b�k�l�_�d�Z�� �j�h�d�Z�� �m�i�h�l�j�_�[�_ �e�_�d�h�\�b �g�Z�� �[�Z�a�b �i�Z�j�Z�p�_�l�Z�f�h�e�Z �b�� �b�[�m�i�j�h�n�_�g�Z �i�j�b�f�_�ƒ�_�g�b 
�k�m �m �b�k�i�b�l�b�\�Z�ƒ�b�f�Z�� �g�Z�� �[�Z�d�j�m, �m�� �k�b�g�l�_�l�b�q�d�h�f�� �j�Z�k�l�\�h�j�m�� �d�b�k�_�e�_�� �d�b�r�_�� �;�Z�d�j�m�� �•�_�� �h�[�_�a�[�_�{�_�g�Z 
�Z�^�_�d�\�Z�l�g�Z�� �a�Z�r�l�b�l�Z�� �^�h�^�Z�l�d�h�f�� �i�Z�j�Z�p�_�l�Z�f�h�e�Z�� ���=��������������3�������� �d�Z�h�� �b�� �b�[�m�i�j�h�n�_�g�Z�� ���=��������������5.). 
�P�_�n�j�Z�^�b�g�� ���=���������������������� �b�� �Z�a�b�l�j�h�f�b�p�b�g�� ���=���������������������� �k�m�� �k�_�� �i�h�d�Z�a�Z�e�b�� �d�Z�h�� �_�n�b�d�Z�k�g�b�� �b�g�o�b�[�b�l�h�j�b��
�d�h�j�h�a�b�•�_�� �[�Z�d�j�Z�� �m�� �������� ���� �j�Z�k�l�\�h�j�m�� �g�Z�l�j�b�•�m�f-�o�e�h�j�b�^�Z�����>�_�j�b�\�Z�l�b�� �b�f�b�^�Z�a�h�e�Z���� �������•-
�k�m�e�n�h�g�b�e�b�f�b�^�Z�a�h�e���� ��-�f�_�j�d�Z�i�l�h-1-�f�_�l�b�e�b�f�b�^�Z�a�h�e���b��������-�^�b�f�_�l�b�e�b�f�b�^�Z�a�h�e���b�k�i�b�l�b�\�Z�g�b���k�m���d�Z�h��
�i�h�l�_�g�p�b�•�Z�e�g�b�� �b�g�o�b�[�b�l�h�j�b�� �d�h�j�h�a�b�•�_�� �[�Z�d�j�Z�� �m �j�Z�k�l�\�h�j�m�� �d�b�k�_�e�_�� �d�b�r�_�� ���=��������������2�������� �I�h�k�l�b�]�g�m�l�b��
�j�_�a�m�e�l�Z�l�b�� �i�h�d�Z�a�Z�e�b�� �k�m�� �^�Z�� �k�Z�� �i�h�j�Z�k�l�h�f �d�h�g�p�_�g�l�j�Z�p�b�•�_�� �^�_�j�b�\�Z�l�Z�� �b�f�b�^�Z�a�h�e�Z�� �j�Z�k�l�_�� �b�� �ƒ�b�o�h�\�Z��
�b�g�o�b�[�b�p�b�h�g�Z���_�n�b�d�Z�k�g�h�k�l�����Z �d�h�•�Z���k�_���b�k�i�h�‚�Z�\�Z���d�Z�h���i�h�k�e�_�^�b�p�Z���Z�^�k�h�j�i�p�b�•�_���g�Z���i�h�\�j�r�b�g�b���f�_�l�Z�e�Z. 
�M�l�b�p�Z�•�� ��-�o�e�h�j�h-���G-�[�_�g�a�h�l�j�b�Z�a�h�e�Z�� �g�Z�� �d�h�j�h�a�b�h�g�h�� �i�h�g�Z�r�Z�ƒ�_�� �[�Z�d�j�Z�� �m �k�b�g�l�_�l�b�q�d�h�f�� �j�Z�k�l�\�h�j�m��
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�d�b�k�_�e�_���d�b�r�_, �i�j�b�d�Z�a�Z�g���•�_���m���j�Z�^�m���=��������������3. �b���^�h�r�e�h���k�_���^�h���j�_�a�m�e�l�Z�l�Z���^�Z���•�_���m���i�j�b�k�m�k�l�\�m���^�_�j�b�\�Z�l�Z��
�[�_�g�a�h�l�j�b�Z�a�h�e�Z�� �f�h�]�m�„�_�� �h�k�l�\�Z�j�b�l�b�� �\�b�k�h�d�� �k�l�_�i�_�g �b�g�o�b�[�b�p�b�•�_�� ��>90%). �M�� �j�Z�^�m�� �=��������������������
�i�j�b�d�Z�a�Z�g�h�� �•�_�� �^�Z�� �k�_ �d�h�j�h�a�b�•�Z�� �[�Z�d�j�Z�� �m�� �d�b�k�_�e�h�•�� �k�m�e�n�Z�l�g�h�•�� �k�j�_�^�b�g�b�� �f�h�`�_�� �_�n�b�d�Z�k�g�h�� �k�m�a�[�b�l�b��
�i�j�b�f�_�g�h�f �^�\�h�d�h�f�i�h�g�_�g�l�g�b�o�� �b�g�o�b�[�b�l�h�j�Z���� �m�� �q�b�•�b�� �k�Z�k�l�Z�\�� �m�e�Z�a�_�� ��-�o�e�h�j�h-���G-�[�_�g�a�h�l�j�b�Z�a�h�e�� �b��
�d�Z�e�b�•�m�f-�k�h�j�[�Z�l�� 

�J�_�a�m�e�l�Z�l�b�� �b�k�i�b�l�b�\�Z�ƒ�Z�� �d�h�j�h�a�b�h�g�h�]�� �i�h�g�Z�r�Z�ƒ�Z�� �f�_�k�b�g�]�Z�� �m�� �o�e�h�j�b�^�g�h�•�� �k�j�_�^�b�g�b�� �m 
�i�j�b�k�m�k�l�\�m�� �Z�^�_�g�b�g�Z���� �k�Z�e�b�p�b�e�Z�^�h�d�k�b�f�Z�� �b�� ��������-�f�_�l�b�e�b�f�b�^�Z�a�h�e�Z�� �i�j�b�d�Z�a�Z�g�b�� �k�m�� �m�� �j�Z�^�m �=��������������4. 
�I�h�j�_�^�� �_�e�_�d�l�j�h�o�_�f�b�•�k�d�b�o�� �f�_�l�h�^�Z���� �m�� �b�k�l�j�Z�`�b�\�Z�ƒ�m�� �k�m�� �d�h�j�b�r�„�_�g�b�� �b�� �d�\�Z�g�l�g�h-�f�_�o�Z�g�b�q�d�b��
�i�j�h�j�Z�q�m�g�b���� �G�Z�� �h�k�g�h�\�m�� �^�h�[�b�•�_�g�b�o�� �i�h�^�Z�l�Z�d�Z���� �a�Z�d�‚�m�q�_�g�h�� �•�_�� �^�Z�� �k�_�� �Z�^�_�g�b�g �i�h�d�Z�a�Z�h�� �d�Z�h��
�g�Z�•�_�n�b�d�Z�k�g�b�•�b���b�g�o�b�[�b�l�h�j���d�h�j�h�a�b�•�_���f�_�k�b�g�]�Z���m���b�k�i�b�l�b�\�Z�g�b�f���m�k�e�h�\�b�f�Z�����P�b�‚ �j�Z�^�Z���=��������������5�����[�b�h��
�•�_���b�k�i�b�l�Z�l�b���m�l�b�p�Z�•���p�b�k�l�_�b�g�Z���g�Z���d�h�j�h�a�b�•�m���f�_�k�b�g�]�Z, �m���i�j�b�k�m�k�l�\�m �o�e�h�j�b�^�g�b�o���•�h�g�Z�����J�_�a�m�e�l�Z�l�b���k�m��
�i�h�d�Z�a�Z�e�b���^�Z���k�_���Z�^�k�h�j�i�p�b�•�h�f�� �p�b�k�l�_�b�g�Z���g�Z���i�h�\�j�r�b�g�b �_�e�_�d�l�j�h�^�_���n�h�j�f�b�j�Z���a�Z�r�l�b�l�g�b���n�b�e�f���d�h�•�b��
�k�i�j�_�q�Z�\�Z���^�Z�‚�_���j�Z�k�l�\�Z�j�Z�ƒ�_���f�_�k�b�g�]�Z�����M���b�k�l�h�f �j�Z�^�m���•�_�� �m�l�\�j�{�_�g�h���^�Z���^�h�e�Z�a�b���^�h���k�_���f�h�`�_���i�h�k�l�b�„�b��
�\�_�„�Z���_�n�b�d�Z�k�g�h�k�l���b�g�o�b�[�b�p�b�•�_���m�d�h�e�b�d�h���k�_���b�a�\�j�r�b���i�j�_�^�l�j�_�l�f�Z�g���_�e�_�d�l�j�h�^�_���m���j�Z�k�l�\�h�j�m���g�Z�l�j�b�•�m�f-
�^�h�^�_�p�b�e�k�m�e�n�Z�l�Z���� 

�D�h�j�h�a�b�h�g�Z���b�k�i�b�i�l�b�\�Z�ƒ�Z���k�m���\�j�r�_�g�Z���b���g�Z���l�b�l�Z�g�m ���=��������������4.), �m���j�Z�k�l�\�h�j�m���\�_�r�l�Z�q�d�_���d�j�\�g�_��
�i�e�Z�a�f�_, �[�_�a�� �b���k�Z �^�h�^�Z�l�Z�d�h�f �Z�^�_�g�b�g�Z���� �l�b�f�b�g�Z�� �b �o�b�k�l�b�^�b�g�Z���� �G�Z�� �h�k�g�h�\�m�� �i�h�k�l�b�]�g�m�l�b�o�� �j�_�a�m�e�l�Z�l�Z��
�^�h�� �d�h�•�b�o�� �k�_�� �^�h�r�e�h�� �i�j�b�f�_�g�h�f �_�e�_�d�l�j�h�o�_�f�b�•�k�d�b�o�� �f�_�l�h�^�Z���� �m�h�q�_�g�h�� �•�_�� �^�Z�� �m�� �i�j�b�k�m�k�l�\�m�� �g�Z�\�_�^�_�g�b�o��
�•�_�^�b�ƒ�_�ƒ�Z�� �^�h�e�Z�a�b�� �^�h �n�h�j�f�b�j�Z�ƒ�Z�� �a�Z�r�l�b�l�g�h�]�� �k�e�h�•�Z�� �g�Z�� �i�h�\�j�r�b�g�b�� �l�b�l�Z�g�Z�� �i�j�b�� �q�_�f�m�� �k�_�� �i�j�h�p�_�k��
�d�h�j�h�a�b�h�g�h�] �j�Z�k�l�\�Z�j�Z�ƒ�Z���a�g�Z�q�Z�•�g�h���k�f�Z�ƒ�m�•�_�����i�j�b���q�_�f�m���•�_���Z�^�_�g�b�g���[�b�h���g�Z�•�_�n�b�d�Z�k�g�b�b�•�b���b�g�o�b�[�b�l�h�j.  
 �I�h�]�e�Z�\�‚�_�� �m�� �f�h�g�h�]�j�Z�n�b�•�b�� �=������������������, �l�Z�d�h�{�_�� �h�[�j�Z�{�m�•�_���b�g�o�b�[�b�p�b�•�m �d�h�j�h�a�b�•�_�� �f�_�l�Z�e�Z�� �i�h�^��
�^�_�•�k�l�\�h�f�� �d�b�k�_�e�_�� �d�b�r�_, �i�j�b�f�_�g�h�f�� �Z�g�l�b�[�b�h�l�b�d�Z���d�h�•�b�� �g�b�k�m�� �i�h�]�h�^�g�b�� �a�Z�� �f�_�^�b�p�b�g�k�d�m�� �i�j�b�f�_�g�m��
�m�k�e�_�^�� �b�k�l�_�d�e�h�]�� �j�h�d�Z�� �m�i�h�l�j�_�[�_�� �I�j�b�d�Z�a�Z�g�h�� �•�_�� �^�Z�� �•�_�� �h�\�h�� �•�_�^�g�Z�� �h�^�� �^�h�[�j�b�o�� �f�h�]�m�„�g�h�k�l�b�� �^�Z�‚�_��
�i�j�b�f�_�g�_�� �k�m�i�k�l�Z�g�p�b�� �d�h�•�_�� �[�b�� �b�g�Z�q�_�� �f�h�j�Z�e�_�� �[�b�l�b �^�h�^�Z�l�g�h �l�j�_�l�b�j�Z�g�_, �d�Z�d�h�� �g�_�� �[�b�� �m�k�e�_�^��
�g�_�i�j�Z�\�b�e�g�h�]�� �h�^�e�Z�]�Z�ƒ�Z�� �b�f�Z�e�_�� �g�_�]�Z�l�b�\�Z�g�� �m�l�b�p�Z�•�� �g�Z�� �`�b�\�h�l�g�m�� �k�j�_�^�b�g�m�� �I�h�j�_�^�� �l�h�]�Z��
�_�d�k�i�_�j�b�f�_�g�l�Z�e�g�h�� �•�_�� �b�k�i�b�l�b�\�Z�g�� �m�l�b�p�Z�•�� �Z�a�b�l�j�h�f�b�p�b�g�Z�� �g�Z�� �d�h�j�h�a�b�h�g�h�� �i�h�g�Z�r�Z�ƒ�_�� �[�Z�d�j�Z�� �m��
�k�b�g�l�_�l�b�q�d�h�f���j�Z�k�l�\�h�j�m���d�b�k�_�e�_���d�b�r�_���b���i�h�d�Z�a�Z�e�h���k�_���^�Z���f�h�`�_���_�n�b�d�Z�k�g�h���b�g�o�b�[�b�j�Z�l�b���d�h�j�h�a�b�•�m. 
 �D�ƒ�b�]�Z�� �b�a�� �j�_�e�_�\�Z�g�l�g�_�� �g�Z�m�q�g�_�� �h�[�e�Z�k�l�b�� �i�h�^�� �g�Z�a�b�\�h�f���Ä�D�h�j�h�a�b�•�Z�� �h�^�Z�[�j�Z�g�b�o�� �k�l�Z�d�e�Z�k�l�b�o��
�f�Z�l�_�j�b�•�Z�e�Z�³ �^�Z�•�_�� �i�j�b�d�Z�a�� �k�l�Z�ƒ�Z�� �a�g�Z�ƒ�Z�� �b�a�� �h�[�e�Z�k�l�b�� �d�h�j�h�a�b�•�_�� �k�b�e�b�d�Z�l�g�b�o���� �i�j�_�� �k�\�_�]�Z��
�[�h�j�h�k�b�e�b�d�Z�l�g�b�o �b�� �f�_�l�Z�e�g�b�o�� �k�l�Z�d�Z�e�Z���� �Z �d�h�•�Z�� �k�Z�^�j�`�_�� �[�Z�d�Z�j���� �I�j�b�d�Z�a�Z�g�b�� �k�m�� �f�_�o�Z�g�b�a�f�b���� �m�l�b�p�Z�•��
�k�Z�k�l�Z�\�Z�� �k�Z�f�h�]�� �k�l�Z�d�e�Z�� �b�� �k�j�_�^�b�g�_�� �g�Z�� �i�j�h�p�_�k�_�� �d�h�j�h�a�b�•�_�����H�k�b�f���l�h�]�Z, �i�j�b�d�Z�a�Z�g�_�� �k�m�� �j�Z�a�e�b�q�b�l�_��
�^�_�n�b�g�b�p�b�•�_���b���l�_�h�j�b�•�_���h���k�l�j�m�d�l�m�j�b���k�l�Z�d�e�Z�����d�Z�d�h���[�b���k�_���i�h�k�l�Z�\�b�e�Z���h�k�g�h�\�Z���a�Z���j�Z�a�f�Z�l�j�Z�ƒ�_���i�j�h�p�_�k�Z��
�d�h�j�h�a�b�•�_���h�\�b�o���f�Z�l�_�j�b�•�Z�e�Z�� 

 
�=.4�����M�d�m�i�g�Z���p�b�l�b�j�Z�g�h�k�l���j�Z�^�h�\�Z���^�j���F�Z�j�b�•�_���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ �b�a���d�Z�l�_�]�h�j�b�•�_���F����   
 

�I�j�_�f�Z���i�h�^�Z�p�b�f�Z���[�Z�a�_���6�F�R�S�X�V, �g�Z���^�Z�g 04.05.2023. �]�h�^�b�g�_, 32 �j�Z�^�Z���d�Z�g�^�b�^�Z�l�Z���^�j���F�Z�j�b�•�_��
�I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���p�b�l�b�j�Z�g�h���•�_ �m�d�m�i�g�h 1486 �i�m�l�Z�����o�_�l�_�j�h�p�b�l�Z�l�b�� ���m���l�Z�[�_�e�b���•�_���i�j�b�d�Z�a�Z�g��������
�j�Z�,̂ �m�k�e�_�^�� �l�h�]�Z���r�l�h�� �•�_�^�Z�g���l�j�_�g�m�l�g�h���g�_�f�Z�� �p�b�l�Z�l�Z��. h-�b�g�^�_�d�k �d�Z�g�^�b�^�Z�l�Z �•�_ 18. �M�� �i�_�j�b�h�^�m�� �h�^��
�i�h�k�e�_�^�ƒ�_�]�� �b�a�[�h�j�Z���� ��4 �h�[�•�Z�\�‚�_�g�b�o�� �j�Z�^�h�\�Z�� �d�Z�l�_�]�h�j�b�•�_�� �F����-23, �p�b�l�b�j�Z�g�h�� �•�_�� �m�d�m�i�g�h��269 �i�m�l�Z����
�B�f�Z�•�m�„�b�� �m�� �\�b�^�m�� �m�d�m�i�Z�g�� �[�j�h�•�� �p�b�l�Z�l�Z, �^�Z�l�� �•�_�� �l�Z�[�_�e�Z�j�g�b�� �i�j�b�d�Z�a���� �b�a�� �d�h�]�Z �k�_�� �f�h�`�_�� �•�Z�k�g�h�� �\�b�^�_�l�b��
�d�h�e�b�d�h�� �j�Z�^�h�\�Z�� �d�Z�l�_�]�h�j�b�•�_�� �F��1-23 �•�_�� �p�b�l�b�j�Z�g�h�� �d�h�e�b�d�h�� �i�m�l�Z���� �Z�� �p�b�l�b�j�Z�g�b�� �k�m�� �m�d�m�i�g�h��907 �i�m�l�Z. 
�L�Z�d�h�{�_�� �^�Z�l�Z�� �•�_�� �m�d�m�i�g�Z�� �p�b�l�b�j�Z�g�h�k�l�� �a�Z�� �g�_�d�h�e�b�d�h �h�^�Z�[�j�Z�g�b�o �g�Z�•�g�h�\�b�•�b�o �j�Z�^�h�\�Z, �d�Z�d�h�� �[�b�� �k�_��
�i�h�l�\�j�^�b�h���i�h�l�j�_�[�Z�g���m�k�e�h�\���a�Z���b�a�[�h�j, �m���\�b�^�m���������o�_�l�_�j�h�p�b�l�Z�l�Z�� 

 
 �I�h�^�Z�p�b���h���j�Z�^�m �[�j�h�•��

�p�b�l�Z�l�Z 
1 �7�D�V�L�ü�����ä���=�������0�L�K�D�M�O�R�Y�L�ü�����0���%���3�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������0�H�G�L�ü�����'���9�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 

Electrochemical determination of L-tryptophan in food samples on graphite electrode prepared from 
waste batteries (2022) Scientific Reports, 12 (1), art. no. 5469, . 

11 

2 �0�L�K�D�M�O�R�Y�L�ü�����0���%���3�������7�D�V�L�ü�����ä���=�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 1 



 22 

Electrochemical Analysis of the Influence of Purines on Copper, Steel and Some Other Metals 
Corrosion (2022) Metals, 12 (7), art. no. 1150, .  

3 �5�D�G�R�Y�D�Q�R�Y�L�ü�����0�������0�L�K�D�M�O�R�Y�L�ü�����0���3�������7�D�V�L�ü�����6�L�P�R�Q�R�Y�L�ü�����$�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0�� Inhibitory effect of L-
Threonine and L-Lysine and influence of surfactant on stainless steel corrosion in artificial body 
solution (2021) Journal of Molecular Liquids, 342, art. no. 116939, .  

7 

4 �7�D�V�L�ü�����ä���=�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Experimental and theoretical studies of paracetamol as a copper corrosion inhibitor (2021) Journal of 
Molecular Liquids, 327, art. no. 114817, .  

9 

5 �7�D�V�L�ü�����ä���=�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Review of applied surface modifications of pencil graphite electrodes for paracetamol sensing (2021) 
Results in Physics, 22, art. no. 103911, .  

16 

6 �6�L�P�R�Q�R�Y�L�ü�����$���7�������7�D�V�L�ü�����ä���=�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Influence of 5-Chlorobenzotriazole on Inhibition of Copper Corrosion in Acid Rain Solution (2020) 
ACS Omega, 5 (22), pp. 12832-12841.  

16 

7 �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������7�D�V�L�ü�����ä���=�������6�L�P�R�Q�R�Y�L�ü�����$���7�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Corrosion Behavior of Titanium in Simulated Body Solutions with the Addition of Biomolecules 
(2020) ACS Omega, 5 (22), pp. 12768-12776.  

9 

8 �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������7�D�V�L�ü�����ä���=�������0�L�K�D�M�O�R�Y�L�ü�����0���%���3�������6�L�P�R�Q�R�Y�L�ü�����$���7�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Electrochemical and DFT studies of brass corrosion inhibition in 3% NaCl in the presence of 
environmentally friendly compounds (2019) Scientific Reports, 9 (1), art. no. 16081, .  

26 

9 �7�D�V�L�ü�����=���=�������0�L�K�D�M�O�R�Y�L�ü�����0���%���3�������6�L�P�R�Q�R�Y�L�ü�����$���7�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Ibuprofen as 
a corrosion inhibitor for copper in synthetic acid rain solution (2019) Scientific Reports, 9 (1), art. no. 
14710.  

17 

10 �3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������7�D�V�L�ü�����ä���=�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Evaluation of purine based compounds as the inhibitors of copper corrosion in simulated body fluid 
(2019) Results in Physics, 14, art. no. 102357, .  

13 

11 T�D�V�L�ü�����ä���=�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� New trends in corrosion 
protection of copper (2019) Chemical Papers, 73 (9), pp. 2103-2132.  

25 

12 �7�D�V�L�ü�����ä���=�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Electrochemical 
investigations of copper corrosion inhibition by azithromycin in 0.9% NaCl (2018) Journal of 
Molecular Liquids, 265, pp. 687-692.  

39 

13 �7�D�V�L�ü�����ä���=�������3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� 
Cephradine as corrosion inhibitor for copper in 0.9% NaCl solution (2018) Journal of Molecular 
Structure, 1159, pp. 46-54.  

75 

14 Radovanovic, M.B., Tasic, Z.Z., Petrovic Mihajlovic, M.B., Antonijevic, M.M. Protection of Brass in 
HCl Solution by L-Cysteine and Cationic Surfactant (2018) Advances in Materials Science and 
Engineering, 2018, art. no. 9152183, .  

5 

15 Tasic, Z.Z., Petrovic Mihajlovic, M.B., Radovanovic, M.B., Antonijevic, M.M. Effect of gelatine and 
5-methyl-1H-benzotriazole on corrosion behaviour of co�S�S�H�U���L�Q���V�X�O�S�K�X�U�L�F���D�F�L�G���F�R�Q�W�D�L�Q�L�Q�J���&�O�í���L�R�Q�V 
(2017) Journal of Adhesion Science and Technology, 31 (23), pp. 2592-2610.  

10 

16 �3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������7�D�V�L�ü�����ä���=�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Imidazole based 
compounds as copper corrosion inhibitors in seawater (2017) Journal of Molecular Liquids, 225, pp. 
127-136.  

96 

17 Tasic, Z.Z., Mihajlovic, M.B.P., Antonijevic, M.M. The influence of chloride ions on the anti-corrosion 
ability of binary inhibitor system of 5-methyl-1H-benzotriazole and potassium sorbate in sulfuric acid 
solution (2016) Journal of Molecular Liquids, 222, pp. 1-7.  

16 

18 Tasic, Z.Z., Antonijevic, M.M., Petrovic Mihajlovic, M.B., Radovanovic, M.B. The influence of 
synergistic effects of 5-methyl-1H-benzotriazole and potassium sorbate as well as 5-methyl-1H-
benzotriazole and gelatin on the copper corrosion in sulphuric acid solution (2016) Journal of 
Molecular Liquids, 219, pp. 463-473.  

39 

19 �3�H�W�U�R�Y�L�ü���0�L�K�D�M�O�R�Y�L�ü�����0���%�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Copper corrosion inhibitors. Period 2008-2014. A 
review (2015) International Journal of Electrochemical Science, 10 (2), pp. 1027-1053.  

121 

20 �6�L�P�R�Q�R�Y�L�ü�����$���7�������3�H�W�U�R�Y�L�ü�����0���%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������0�L�O�L�ü�����6���0�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Inhibition of 
copper corrosion in acidic sulphate media by eco-friendly amino acid compound (2014) Chemical 
Papers, 68 (3), pp. 362-371.  

23 

21 �5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������3�H�W�U�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������0�L�O�L�ü�����6���0�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Cysteine as a 
green corrosion inhibitor for Cu37Zn brass in neutral and weakly alkaline sulphate solutions (2013) 
Environmental Science and Pollution Research, 20 (7), pp. 4370-4381.  

16 

22 �3�H�W�U�R�Y�L�ü�����0���%�������6�L�P�R�Q�R�Y�L�ü�����$���7�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0���%�������0�L�O�L�ü�����6���0�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�� Influence of 4 



 23 

purine on copper behavior in neutral and alkaline sulfate solutions (2012) Chemical Papers, 66 (7), pp. 
664-676.  

23 Antonijevic, M.M., Milic, S.M., Radovanovic, M.B., Petrovic, M.B., Stamenkovic, A.T. Influence of 
pH and chlorides on electrochemical behavior of brass in presence of benzotriazole (2009) International 
Journal of Electrochemical Science, 4 (12), pp. 1719-1734.  

13 

24 Antonijevic, M.M., Bogdanovic, G.D., Radovanovic, M.B., Petrovic, M.B., Stamenkovic, A.T. 
Influence of pH and chloride ions on electrochemical behavior of brass in alkaline solution (2009) 
International Journal of Electrochemical Science, 4 (5), pp. 654-661.  

25 

25 Antonijevic, M.M., Alagic, S.C., Petrovic, M.B., Radovanovic, M.B., Stamenkovic, A.T. The influence 
of pH on electrochemical behavior of copper in presence of chloride ions (2009) International Journal 
of Electrochemical Science, 4 (4), pp. 516-524.  

39 

26 Antonijevic, M.M., Milic, S.M., Dimitrijevic, M.D., Petrovic, M.B., Radovanovic, M.B., Stamenkovic, 
A.T. The influence of pH and chlorides on electrochemical behavior of copper in the presence of 
benzotriazole (2009) International Journal of Electrochemical Science, 4 (7), pp. 962-979.  

20 

27 �$�Q�W�R�Q�L�M�H�Y�L�ü�����0���0�������0�L�O�L�ü�����6���0�������3�H�W�U�R�Y�L�ü�����0���%�� Films formed on copper surface in chloride media in 
the presence of azoles (2009) Corrosion Science, 51 (6), pp. 1228-1237.  

213 

28 Evans, L.A., Petrovic, M., Antonijevic, M., Wiles, C., Watts, P., Wadhawan, J. N-N bond cleavage in 
N-nitrosoarylamines (2008) Journal of Physical Chemistry C, 112 (33), pp. 12928-12935.  

3 

 �m�d�m�i�g�h���F����-23 907 
29 �5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����%�������6�L�P�R�Q�R�Y�L�ü�����$�����7�������3�H�W�U�R�Y�L�ü�����0�����%�������0�L�O�L�ü�����6�����0�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0�����0�����,�Q�I�O�X�H�Q�F�H���R�I��

purine on brass behavior in neutral and alkaline sulphate solutions. (2012) International Journal of 
Electrochemical Science, 7(12), pp. 11796-11810. 

4 

30 �3�H�W�U�R�Y�L�ü�����0�����%�������5�D�G�R�Y�D�Q�R�Y�L�ü�����0�����%�������6�L�P�R�Q�R�Y�L�ü�����$�����7�������0�L�O�L�ü�����6�����0�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0�����0�����7�K�H���H�I�I�H�F�W���R�I��
cysteine on the behaviour of copper in neutral and alkaline sulphate solutions. (2012) International 
Journal of Electrochemical Science, 7(10), pp. 9043-9057. 

30 

31 Antonijevic, M. M., Petrovic, M. B. Copper corrosion inhibitors. A review. (2008) International Journal 
of Electrochemical Science, 3(1), pp. 1-28 

545 

 �m�d�m�i�g�h 1486 
 
1.  �7�D�V�L�ü���� �ä���=������ �0�L�K�D�M�O�R�Y�L�ü���� �0���%���3������ �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���%������ �6�L�P�R�Q�R�Y�L�ü���� �$���7������ �0�H�G�L�ü, D.V., 

�$�Q�W�R�Q�L�M�H�Y�L�ü���� �0���0�� Electrochemical determination of L-tryptophan in food samples on 
graphite electrode prepared from waste batteries (2022) Scientific Reports, 12 (1), art. no. 
5469. 
1.1. Azzouz, A., Kumar, V., Hejji, L., & Kim, K. -. (2023). Advancements in nanomaterial-

based aptasensors for the detection of emerging organic pollutants in environmental and 
biological samples. Biotechnology Advances, 66 doi:10.1016/j.biotechadv.2023.108156 

1.2. Imanzadeh, H., Sefid-Sefidehkhan, Y., Afshary, H., Afruz, A., & Amiri, M. (2023). 
Nanomaterial-based electrochemical sensors for detection of amino acids. Journal of 
Pharmaceutical and Biomedical Analysis, 230 doi:10.1016/j.jpba.2023.115390 

1.3. Ji, H., Duan, W., Huo, Y., Liu, W., Huang, X., Wang, Y., & Gong, S. (2022). Highly 
�V�H�Q�V�L�W�L�Y�H���I�O�X�R�U�H�V�F�H�Q�F�H���U�H�V�S�R�Q�V�H���R�I���>�������@�S�D�U�D�F�\�F�O�R�S�K�D�Q�H���P�R�G�L�I�L�H�G���'�í�$���W�\�S�H���F�K�U�R�P�R�S�K�R�U�H�V���W�R��
trace water, pH, acidic gases and formaldehyde. Dyes and 
Pigments, 205 doi:10.1016/j.dyepig.2022.110491 

1.4. �/�L�P�D�����'�������$�Q�G�U�D�G�H���3�H�V�V�{�D�����&�������:�R�K�Q�U�D�W�K�����.�������+�X�P�E�H�U�W�R���0�D�U�F�R�O�L�Qo-Junior, L., & Fernando 
Bergamini, M. (2022). A feasible and efficient voltammetric sensor based on 
electropolymerized L-arginine for the detection of L-tryptophan in dietary 
supplements. Microchemical Journal, 181 doi:10.1016/j.microc.2022.107709 

1.5. Masrat, S., Nagal, V., Khan, M., Moid, I., Alam, S., Bhat, K. S., . . . Ahmad, R. (2022). 
Electrochemical ultrasensitive sensing of uric acid on non-enzymatic porous cobalt oxide 
nanosheets-based sensor. Biosensors, 12(12) doi:10.3390/bios12121140 

1.6. �0�H�W�H���� �&������ �	�� �3�Õ�Qar, P. T. (2023). Using a boron-doped diamond electrode in anionic 
surfactant media as an improved electrochemical sensor for the anticancer drug 
ibrutinib. ChemistrySelect, 8(6) doi:10.1002/slct.202204492 



 24 

1.7. Queiroz, N. L., Mendes, C. H. S., Nascimento, J. A. M., Silva, M. W. F., Oliveira, J. E. S., 
& Oliveira, S. C. B. (2023). Oxidation mechanism of 1-methyl-tryptophan and tryptophan on 
glassy carbon electrode: A comparative study. Electroanalysis, 35(3) 
doi:10.1002/elan.202200249 

1.8. �5�D�å�L�ü���� �6������ �%�D�N�L�ü���� �7������ �7�R�S�L�ü���� �$������ �/�X�N�L�ü���� �-������ �	�� �2�Q�M�L�D�����$���� ���������������� �'�H�H�S���H�X�W�H�F�W�L�F���V�R�O�Y�H�Q�W���E�D�V�H�G��
reversed-phase dispersive Liquid�±Liquid microextraction and high-performance liquid 
chromatography for the determination of free tryptophan in cold-pressed 
oils. Molecules, 28(5) doi:10.3390/molecules28052395 

1.9. Rezaei, F., Ashraf, N., & Zohuri, G. H. (2023). A smart electrochemical sensor based upon 
hydrophilic core�±shell molecularly imprinted polymer for determination of L-
tryptophan. Microchemical Journal, 185 doi:10.1016/j.microc.2022.108260 

1.10. Shruthi Vishwanath, M., Kumara Swamy, B. E., & Vishnumurthy, K. A. (2023). Zinc 
oxide modified carbon paste electrode sensor for the voltammetric detection of L-tryptophan 
in presence of uric acid and ascorbic acid. Inorganic Chemistry 
Communications, 150 doi:10.1016/j.inoche.2023.110555 

1.11. Sun, B., Gao, C., Yang, L., Shi, H., Kan, L., Ma, Q., & Shi, X. (2022). A novel 
molecularly imprinted electrochemical sensor based on PANI@GO for highly sensitive and 
selective analysis of trace epigoitrin. Journal of the Electrochemical Society, 169(8) 
doi:10.1149/1945-7111/ac8508 

 
2. �0�L�K�D�M�O�R�Y�L�ü���� �0���%���3������ �7�D�V�L�ü���� �ä���=������ �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���%������ �6�L�P�R�Q�R�Y�L�ü���� �$���7������ �$�Q�W�R�Q�L�M�H�Y�L�ü���� �0���0����

Electrochemical Analysis of the Influence of Purines on Copper, Steel and Some Other 
Metals Corrosion (2022) Metals, 12 (7), art. no. 1150. 
2.1. Hussien, H. M., Shahen, S., Abdel-Karim, A. M., Ghayad, I. M., El-Shamy, O. A., Saleh, 

N. M., & El-Sattar, N. E. (2023). Experimental and theoretical evaluations: Green synthesis 
of new organic compound bis ethanethioyl oxalamide as corrosion inhibitor for copper in 
3.5% NaCl. Egyptian Journal of Chemistry, 66(3), 189-196. 
doi:10.21608/EJCHEM.2023.182301.7364 
 

3. �5�D�G�R�Y�D�Q�R�Y�L�ü�����0�������0�L�K�D�M�O�R�Y�L�ü�����0���3�������7�D�V�L�ü�����6�L�P�R�Q�R�Y�L�ü�����$�������$�Q�W�R�Q�L�M�H�Y�L�ü�����0�����,�Q�K�L�E�L�W�R�U�\���H�I�I�H�F�W��
of L-Threonine and L-Lysine and influence of surfactant on stainless steel corrosion in 
artificial body solution (2021) Journal of Molecular Liquids, 342, art. no. 116939, .  
3.1. Chen, X., Lu, Q., Gao, Y., Tian, W., Wang, H., Zhou, H., . . . Wan, M. (2022). Bidirectional 

improvement of strength and ductility of CoCrFeNiTi (Co40Cr16Fe35Ni8Ti1) high-entropy 
alloys suitable for coronary stents. Journal of Materials Research and Technology, 18, 1934-
1946. doi:10.1016/j.jmrt.2022.03.084 

3.2. Dong, Y., Song, G. -., Xu, Y., & Zheng, D. (2023). Bio-inhibitive effect of an algal 
symbiotic bacterium on corrosion of magnesium in marine environment. Journal of 
Magnesium and Alloys, doi:10.1016/j.jma.2022.12.008 

3.3. Lu, Q., Chen, X., Tian, W., Wang, H., Liu, P., Zhou, H., . . . Wang, X. (2022). Corrosion 
behavior of a non-equiatomic CoCrFeNiTi high-entropy alloy: A comparison with 304 
stainless steel in simulated body fluids. Journal of Alloys and Compounds, 897 
doi:10.1016/j.jallcom.2021.163036 

3.4. Singh Raman, A. P., Muhammad, A. A., Singh, H., Singh, T., Mkhize, Z., Jain, P., . . . 
Singh, P. (2022). A review on interactions between amino acids and surfactants as well as 
their impact on corrosion inhibition. ACS Omega, 7(51), 47471-47489. 
doi:10.1021/acsomega.2c03629 

3.5. ���Z�L�
�F�K���� �'������ �3�D�O�X�P�E�R���� �*������ �3�L�H�U�J�L�H�V���� �1������ �.�R�O�O�E�H�N, K., Marzec, M., Szkudlarek, A., & 
Paluszkiewicz, C. (2023). Surface modification of cu nanoparticles coated commercial 
titanium in the presence of tryptophan: Comprehensive electrochemical and spectroscopic 



 25 

investigations. Applied Surface Science, 608 doi:10.1016/j.apsusc.2022.155138 
3.6. Vander Zee, A., Laundry-Mottiar, L., Nikpour, S., Matin, S., Henderson, J. D., Eduok, U., . 

. . Hedberg, Y. S. (2023). Effect of amino acids on the corrosion and metal release from 
copper and stainless steel. Journal of the Electrochemical Society, 170(2) doi:10.1149/1945-
7111/acb61c 

3.7. Wu, J., Gao, X., Huang, Y., Ye, G., Zhang, Y., & Gao, P. P. (2023). Parameter optimization 
and quality analysis of pulsed laser joining of 316L stainless steel and polylactic acid. Optics 
and Laser Technology, 159 doi:10.1016/j.optlastec.2022.108965 

 
4. �7�D�V�L�ü���� �ä���=������ �3�H�W�U�R�Y�L�ü�� �0�L�K�D�M�O�R�Y�L�ü���� �0���%������ �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���%������ �6�L�P�R�Q�R�Y�L�ü���� �$���7������ �$�Q�W�R�Q�L�M�H�Y�L�ü����

M.M. Experimental and theoretical studies of paracetamol as a copper corrosion inhibitor 
(2021) Journal of Molecular Liquids, 327, art. no. 114817, .  
4.1. Assad, H., Ganjoo, R., & Sharma, S. (2022). A theoretical insight to understand the 

structures and dynamics of thiazole derivatives. Paper presented at the Journal of Physics: 
Conference Series, , 2267(1) doi:10.1088/1742-6596/2267/1/012063 Retrieved from 
www.scopus.com 

4.2. Beltran-�3�H�U�H�]�����&�������6�H�U�U�D�Q�R�����$�����$�����$�������6�R�O�t�V-�5�R�V�D�V�����*�������0�D�U�W�t�Q�H�]-�-�L�P�p�Q�H�]�����$�������2�U�R�]�F�R-Cruz, 
R., Espinoza-�9�i�]�T�X�H�]���� �$������ �	�� �0�L�U�D�O�U�L�R���� �$���� ���������������� �$�� �J�H�Q�H�U�D�O�� �X�V�H�� �4�6�$�5-ARX model to 
predict the corrosion inhibition efficiency of drugs in terms of quantum mechanical 
descriptors and experimental comparison for lidocaine. International Journal of Molecular 
Sciences, 23(9) doi:10.3390/ijms23095086 

4.3. Fernandes, C. M., Pina, V. G. S. S., Alfaro, C. G., de Sampaio, M. T. G., Massante, F. F., 
Alvarez, L. X., . . . Ponzio, E. A. (2022). Innovative characterization of original green 
vanillin-derived schiff bases as corrosion inhibitors by a synergic approach based on 
electrochemistry, microstructure, and computational analyses. Colloids and Surfaces A: 
Physicochemical and Engineering Aspects, 641 doi:10.1016/j.colsurfa.2022.128540 

4.4. Gonzalez-Rodriguez, J. G., Gutierrez-Granda, D. G., Larios-Galvez, A. K., & Lopez-
Sesenes, R. (2022). Use of thymus vulgaris extract as green corrosion inhibitor for bronze in 
acid rain. Journal of Bio- and Tribo-Corrosion, 8(3) doi:10.1007/s40735-022-00676-y 

4.5. Kukushkin, A. A., Bobrova, A. V., Ponomaryov, I. S., Root, E. V., Kondrasenko, A. A., 
Kositsyna, A. S., . . . Tovbis, M. S. (2021). Reducing of sterically hindered pyridine 
substituted para-�Q�L�W�U�R�V�R�S�K�H�Q�R�O�V���� �>�<�h�k�k�l�Z�g�h�\�e�_�g�b�_�� �i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h-�a�Z�l�j�m�^�g�_�g�g�u�o�� �i�Z�j�Z-
�g�b�l�j�h�a�h�n�_�g�h�e�h�\�� �k�� �i�b�j�b�^�b�g�h�\�u�f�� �a�Z�f�_�k�l�b�l�_�e�_�f�@�� �-�R�X�U�Q�D�O�� �R�I�� �6�L�E�H�U�L�D�Q�� �)�H�G�H�U�D�O�� �8�Q�L�Y�H�U�V�L�W�\����
Chemistry, 14(3), 381-387. doi:10.17516/1998-2836-0245 

4.6. Sharma, S., Saha, S. K., Kang, N., Ganjoo, R., Thakur, A., Assad, H., & Kumar, A. (2022). 
Multidimensional analysis for corrosion inhibition by isoxsuprine on mild steel in acidic 
environment: Experimental and computational approach. Journal of Molecular Liquids, 357 
doi:10.1016/j.molliq.2022.119129 

4.7. Varvara, S., Damian, G., Bostan, R., & Popa, M. (2022). Inhibition effect of tantum rosa 
drug on the corrosion of copper in 3.5 wt.% NaCl solution. International Journal of 
Electrochemical Science, 17 doi:10.20964/2022.09.56 

4.8. Wazzan, N., Obot, I. B., & Fagieh, T. M. (2022). The role of some triazoles on the 
corrosion inhibition of C1020 steel and copper in a desalination descaling solution. 
Desalination, 527 doi:10.1016/j.desal.2022.115551 

4.9. Zeng, J., Tan, B., Zhang, S., & Li, W. (2022). The behavior of two indazole derivatives on 
the copper/sulfuric acid interface in terms of adsorption and corrosion inhibition. Journal of 
the Taiwan Institute of Chemical Engineers, 140 doi:10.1016/j.jtice.2022.104567 

 
5. �7�D�V�L�ü���� �ä���=������ �3�H�W�U�R�Y�L�ü �0�L�K�D�M�O�R�Y�L�ü���� �0���%������ �6�L�P�R�Q�R�Y�L�ü���� �$���7������ �5�D�G�R�Y�D�Q�R�Y�L�ü���� �0���%������ �$�Q�W�R�Q�L�M�H�Y�L�ü����

M.M. Review of applied surface modifications of pencil graphite electrodes for 



 26 

paracetamol sensing (2021) Results in Physics, 22, art. no. 103911, .  
5.1. Abou El-Alamin, M. M., Mohamed, D. A., & Toubar, S. S. (2022). New disposable ion-

selective sensors for the determination of dabigatran etexilate: The oral anticoagulant of 
choice in patients with non-valvular atrial fibrillation and COVID-19 infection. 
Measurement: Journal of the International Measurement Confederation, 198 
doi:10.1016/j.measurement.2022.111406 

5.2. Arafa, R. M., Mahmoud, A. M., Eltanany, B. M., & Galal, M. M. (2022). Voltammetric 
determination of oxybutynin hydrochloride utilizing pencil graphite electrode decorated with 
gold nanoparticles. Electroanalysis, doi:10.1002/elan.202200111 

5.3. Bilici, A., Denizhan, N., Emre, D., Soylukan, C., Algi, F., & Yilmaz, S. (2021). Fabrication 
of PAMP/Au and GO/PAMP/Au nanosensors for electrochemical detection of paracetamol 
in pharmaceutical preparations. Monatshefte Fur Chemie, 152(12), 1539-1552. 
doi:10.1007/s00706-021-02866-9 

5.4. �%�X�O�H�D�Q�G�U������ �0������ �3���W�U�D���F�X���� �$���� �$������ �3�R�S�D���� �'���� �(������ �'�D�Y�L�G���� �,���� �*������ �%�D�G�H�D���� �,���� �$������ �	�� �&�L�X�F�X���� �$���� �$����
(2022). Facile electrochemical sensor for sensitive and selective determination of 
guaifenesin, phenylephrine and paracetamol on electrochemically pretreated pencil graphite 
electrode. Micromachines, 13(8) doi:10.3390/mi13081213 

5.5. Congur, G. (2021). Development of a novel methyl germanane modified disposable sensor 
and its application for voltammetric phenol detection. Surfaces and Interfaces, 25 
doi:10.1016/j.surfin.2021.101268 

5.6. �&�R�Q�J�X�U���� �*������ �*�•�O���� �,���� �'������ �	�� �7�D�ú�W�D�Q���� �%���� �(���� ���������������� �)�D�V�W���� �F�K�H�D�S�� �D�Q�G�� �U�H�O�L�D�E�O�H�� �P�R�Q�L�W�R�U�L�Q�J�� �R�I��
microalgae-based paracetamol removal from aquatic environment using electrochemical 
sensor technology. Journal of the Electrochemical Society, 169(11) doi:10.1149/1945-
7111/aca0c8 

5.7. David, I. G., Buleandra, M., Popa, D. E., Cheregi, M. C., David, V., Iorgulescu, E. E., & 
Tartareanu, G. O. (2022). Recent developments in voltammetric analysis of pharmaceuticals 
using disposable pencil graphite electrodes. Processes, 10(3) doi:10.3390/pr10030472 

5.8. Kumar Naik, T. S. S., Kesavan, A. V., Swamy, B. E. K., Singh, S., Anil, A. G., Madhavi, 
V., & Ramamurthy, P. C. (2022). Low cost, trouble-free disposable pencil graphite electrode 
sensor for the simultaneous detection of hydroquinone and catechol. Materials Chemistry 
and Physics, 278 doi:10.1016/j.matchemphys.2021.125663 

5.9. Lan, Y., Wang, S., Zhang, W., Mu, L., & Lu, J. (2022). Effect of operation parameters on 
waste heat recovery on the coke surface of periodic graphitization furnaces. Case Studies in 
Thermal Engineering, 36 doi:10.1016/j.csite.2022.102149 

5.10. Ma, Y., Huang, X., Han, Q., Yu, J., Yu, F., & Zhu, J. (2022). Decomplexation 
performance of Cu�±EDTA and parameter optimization by three-dimensional electro-fenton. 
Frontiers in Environmental Science, 10 doi:10.3389/fenvs.2022.818142 

5.11. Muthuri, L. K., Nagy, L., & Nagy, G. (2023). Chemically modified pencil electrodes for 
application in reagentless chronopotentiometric antioxidant activity measurement. 
Electroanalysis, doi:10.1002/elan.202200505 

5.12. Nagles, E., Ceroni, M., Villanueva Huerta, C., & Hurtado, J. J. (2021). Simultaneous 
electrochemical determination of paracetamol and allura red in pharmaceutical doses and 
food using a mo(VI) oxide-carbon paste microcomposite. Electroanalysis, 33(11), 2335-
2344. doi:10.1002/elan.202100261 

5.13. Preda, D., David, I. G., Popa, D. -., Buleandra, M., & Radu, G. L. (2022). Recent trends in 
the development of carbon-based electrodes modified with molecularly imprinted polymers 
for antibiotic electroanalysis. Chemosensors, 10(7) doi:10.3390/chemosensors10070243 

5.14. Samae, M., Suttipiboon, P., Buranapanichkit, D., & Chirasatitsin, S. (2021). Blood 
agglutination detection by impedimetric measurement using pencil graphite electrode on a 
hybrid microfluidic chip. Paper presented at the BMEiCON 2021 - 13th Biomedical 



 27 

Engineering International Conference, doi:10.1109/BMEiCON53485.2021.9745208 
Retrieved from www.scopus.com 

5.15. Sukanya, S. D., Swamy, B. E. K., Shashikumara, J. K., Sharma, S. C., & Hariprasad, S. A. 
(2023). A novel, extreme low-cost poly (erythrosine) modified pencil graphite electrode for 
determination of adrenaline. Scientific Reports, 13(1) doi:10.1038/s41598-023-31068-y 

5.16. Yang, L., Lin, Y., Ma, Y., & Ye, J. (2022). In vivo detection of L-tryptophan in cucumbers 
using poly (9-aminoacridine) film modified pencil graphite electrode. Chinese Journal of 
Analytical Chemistry, 50(12) doi:10.1016/j.cjac.2022.100169 

 
 
 

�>�� �G�:�M�Q�G�H-�B�K�L�J�:�@�B�<�:�Q�D�H���� �G�:�K�L�:�<�G�H�� �B�� �K�L�J�M�Q�G�H-
�I�J�H�N�?�K�B�H�G�:�E�G�H���:�G�=�:�@�H�<�:�5�? 

 
�>���������I�J�?�=�E�?�>���G�:�M�Q�G�H-�B�K�L�J�:�@�B�<�:�Q�D�H�=�����G�:�K�L�:�<�G�H�=���B���K�L�J�M�Q�G�H- 

�I�J�H�N�?�K�B�H�G�:�E�G�H�=�� �:�G�=�:�@�H�<�:�5�:�� �I�J�?�� �B�A�;�H�J�:�� �M�� �A�<�:�5�?�� �<�:�G�J�?�>�G�H�=��
�I�J�H�N�?�K�H�J�: 
 

�>�������������M�q�_�r�„�_���m���i�j�h�•�_�d�l�b�f�Z�����k�l�m�^�b�•�Z�f�Z�����_�e�Z�[�h�j�Z�l�b�f�Z���b���k�e�����k�Z���i�j�b�\�j�_�^�h�f�����m�q�_�r�„�_���m 
�i�j�h�•�_�d�l�b�f�Z���n�b�g�Z�g�k�b�j�Z�g�b�f���h�^���k�l�j�Z�g�_���g�Z�^�e�_�`�g�h�]���F�b�g�b�k�l�Z�j�k�l�\�Z�� 

�>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �m�q�_�k�l�\�h�\�Z�e�Z�� �•�_�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �\�b�r�_�� �i�j�h�•�_�d�Z�l�Z���� �d�Z�d�h��
�f�_�{�m�g�Z�j�h�^�g�b�o���� 
�x �3�6�7�� �6�$�7�5�(�3�6�� �³�5�H�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �,�Q�W�H�J�U�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�I�� �6�S�D�W�L�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �$�Q�D�O�\�V�H�V�� �D�Q�G��

Advanced Metal Recovery �W�R���(�Q�V�X�U�H���6�X�V�W�D�L�Q�D�E�O�H���5�H�V�R�X�U�F�H���'�H�Y�H�O�R�S�P�H�Q�W�³������������-2019);  
�x Modernisation of Post-Graduate Studies in Chemistry and Chemistry Related Programmes 

(TEMPUS MCHEM);  
�x Development of Environment and Resources Engineering Learning (TEMPUS DEREL),  
�l�Z�d�h�� �b�� �n�b�g�Z�g�k�b�j�Z�g�b�o�� �h�^�� �k�l�j�Z�g�_�� �F�b�g�b�k�l�Z�j�k�l�\�Z�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b�� �l�_�o�g�h�e�h�r�d�h�]�� �j�Z�a�\�h�•�Z��
�J�_�i�m�[�e�b�d�_���K�j�[�b�•�_���� 
�x �G�_�d�b�� �Z�k�i�_�d�l�b�� �j�Z�k�l�\�Z�j�Z�ƒ�Z�� �f�_�l�Z�e�Z�� �b�� �i�j�b�j�h�^�g�b�o�� �f�b�g�_�j�Z�e�Z�� ���[�j�h�•�� �i�j�h�•�_�d�l�Z���� �H�B�� ����������������

�i�_�j�b�h�^���j�_�Z�e�b�a�Z�p�b�•�_����������-�����������j�m�d�h�\�h�^�b�e�Z�p: �i�j�h�n�����^�j���F�b�e�Z�g���:�g�l�h�g�b�•�_�\�b�„�����b�� 
�x �G�_�d�b�� �Z�k�i�_�d�l�b�� �j�Z�k�l�\�Z�j�Z�ƒ�Z�� �f�_�l�Z�e�Z�� �b�� �k�m�e�n�b�^�g�b�o�� �f�b�g�_�j�Z�e�Z�� ���[�j�h�•�� �i�j�h�•�_�d�l�Z���� �H�B�� ����������������

�i�_�j�b�h�^���j�_�Z�e�b�a�Z�p�b�•�_����������-�����������j�m�d�h�\�h�^�b�e�Z�p: �i�j�h�n�����^�j���F�b�e�Z�g���:�g�l�h�g�b�•�_�\�b�„���� 
 
�>�������������M�j�_�{�b�\�Z�ƒ�_���g�Z�m�q�g�b�o���q�Z�k�h�i�b�k�Z���b���j�_�p�_�g�a�b�•�_ 
�>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �j�_�p�_�g�a�b�j�Z�e�Z�� �•�_�� �j�Z�^�h�\�_�� �a�Z�� �f�_�{�m�g�Z�j�h�^�g�_�� �q�Z�k�h�i�b�k�_��

�d�Z�l�_�]�h�j�b�•�_���F���������$�S�S�O�L�H�G���6�X�U�I�D�F�H���6�F�L�H�Q�F�H�����$�U�D�E�L�D�Q���-�R�X�U�Q�D�O���R�I���&�K�H�P�L�V�W�U�\��. 
 
�>�������������:�d�l�b�\�g�h�k�l�b���g�Z���N�Z�d�m�e�l�_�l�m 

�x �D�Z�g�^�b�^�Z�l�� �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �l�h�d�h�f�� �\�b�r�_�]�h�^�b�r�ƒ�_�]�� �j�Z�^�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m���m���;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m�����g�Z�•�i�j�_���m���a�\�Z�ƒ�m���Z�k�b�k�l�_�g�l�Z�����Z���a�Z�l�b�f �b���m���a�\�Z�ƒ�m��
�^�h�p�_�g�l�Z�����k�l�_�d�e�Z���[�h�]�Z�l�h���b�k�d�m�k�l�\�h���m���g�Z�k�l�Z�\�b�����L�h�d�h�f���b�a�[�h�j�g�h�]���i�_�j�b�h�^�Z���m���a�\�Z�ƒ�m���^�h�p�_�g�l�Z���[�b�e�Z��
�•�_�� �Z�g�]�Z�`�h�\�Z�g�Z�� �a�Z�� �b�a�\�h�{�_�ƒ�_�� �g�Z�k�l�Z�\�_�� �b�a�� �i�j�_�^�f�_�l�Z�����N�b�a�b�q�d�Z�� �o�_�f�b�•�Z���� �L�_�h�j�b�•�k�d�_�� �h�k�g�h�\�_��
�o�_�f�b�•�k�d�_�� �l�_�o�g�h�e�h�]�b�•�_�� �b�� �L�_�o�g�h�e�h�]�b�•�Z�� �g�h�\�b�o�� �f�Z�l�_�j�b�•�Z�e�Z�� �g�Z�� �h�k�g�h�\�g�b�f���Z�d�Z�^�_�f�k�d�b�f��
�k�l�m�^�b�•�Z�f�Z���� �?�e�_�d�l�j�h�o�_�f�b�•�k�d�h�� �b�g�`�_�ƒ�_�j�k�l�\�h�� �g�Z�� �f�Z�k�l�_�j �Z�d�Z�^�_�f�k�d�b�f �k�l�m�^�b�•�Z�f�Z���� �G�Z�m�d�Z�� �h��
�f�Z�l�_�j�b�•�Z�e�b�f�Z�� �g�Z�� �^�h�d�l�h�j�k�d�b�f�� �k�l�m�^�b�•�Z�f�Z���� �b�� �\�_�`�[�b�� �b�a�� �i�j�_�^�f�_�l�Z �L�_�o�g�h�e�h�]�b�•�Z�� �k�l�Z�d�e�Z�� �g�Z��
�h�k�g�h�\�g�b�f �Z�d�Z�^�_�f�k�d�b�f �k�l�m�^�b�•�Z�f�Z�� �b�� �O�_�f�b�•�k�d�b�� �i�j�b�g�p�b�i�b�� �m�� �a�Z�r�l�b�l�b�� �`�b�\�h�l�g�_�� �k�j�_�^�b�g�_�� �g�Z��
�f�Z�k�l�_�j �Z�d�Z�^�_�f�k�d�b�f �k�l�m�^�b�•�Z�f�Z�� 
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�x �H�p�_�g�_�� �d�Z�g�^�b�^�Z�l�Z���^�j�� �F�Z�j�b�•�_�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„���� �^�h�[�b�•�_�g�_�� �m �h�d�\�b�j�m�� �k�i�j�h�\�_�^�_�g�b�o��
�Z�g�h�g�b�f�g�b�o�� �Z�g�d�_�l�Z�� �m�� �d�h�•�b�f�Z�� �k�m�� �k�l�m�^�_�g�l�b�� �\�j�_�^�g�h�\�Z�e�b�� �ƒ�_�g�� �i�_�^�Z�]�h�r�d�b�� �j�Z�^���� �h�^�� �i�h�q�_�l�d�Z��
�Z�g�]�Z�`�h�\�Z�ƒ�Z�� �g�Z�� �N�Z�d�m�e�l�_�l�m�� �[�b�e�_�� �k�m�� �\�b�k�h�d�_�� ���k�j�_�^�ƒ�Z�� �h�p�_�g�Z�� �a�Z�� �i�_�j�b�h�^�� ��������-���������� �[�b�e�Z�� �•�_��
���������������r�l�h���g�_�^�\�h�k�f�b�k�e�_�g�h���m�d�Z�a�m�•�_���g�Z���l�h���^�Z���d�Z�g�^�b�^�Z�l���i�h�k�_�^�m�•�_���b�a�m�a�_�l�Z�g���k�f�b�k�Z�h���a�Z���g�Z�k�l�Z�\�g�b��
�j�Z�^�� 

�x �D�Z�g�^�b�^�Z�l�� �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �i�j�_�� �b�a�[�h�j�Z�� �m�� �a�\�Z�ƒ�_�� �\�Z�g�j�_�^�g�h�]�� �i�j�h�n�_�k�h�j�Z��
�[�b�e�Z�� �f�_�g�l�h�j��1 ���•�_�^�g�h�]���� �a�Z�\�j�r�g�h�]�� �j�Z�^�Z�� �b�� �q�e�Z�g�� �d�h�f�b�k�b�•�Z �a�Z�� �h�^�[�j�Z�g�m��27 ���^�\�Z�^�_�k�_�l�� �b�� �k�_�^�Z�f����
�a�Z�\�j�r�g�b�o�� �j�Z�^�h�\�Z����3 ���l�j�b���� �^�b�i�e�h�f�k�d�Z�� �j�Z�^�Z����4 ���q�_�l�b�j�b���� �f�Z�k�l�_�j�� �j�Z�^�Z�� �b��1 ���•�_�^�g�_���� �^�h�d�l�h�j�k�d�_��
�^�b�k�_�j�l�Z�p�b�•�_�� 

�x �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �[�b�e�Z�� �•�_�� �q�e�Z�g�� �K�Z�\�_�l�Z�� �L�_�o�g�b�q�d�h�]�� �n�Z�d�m�e�l�_�l�Z�� �m�� �;�h�j�m - 
�M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m�� ����������-�������������� �d�Z�h�� �b�� �q�e�Z�g�� �\�b�r�_�� �D�h�f�b�k�b�•�Z�� �N�Z�d�m�e�l�_�l�Z���� �q�e�Z�g��
�D�h�f�b�k�b�•�_���a�Z���k�l�m�^�b�•�_���,�,�� �k�l�_�i�_�g�Z��������������������������-���������������������������l�j�b���i�m�l�Z���q�e�Z�g���D�h�f�b�k�b�•�_���a�Z���i�h�i�b�k��
�h�k�g�h�\�g�b�o�� �k�j�_�^�k�l�Z�\�Z�� �N�Z�d�m�e�l�_�l�Z�� �������������� ������������ �������������� �^�\�Z�� �i�m�l�Z�� �^�_�`�m�j�g�h�� �e�b�p�_�� �a�Z�� �i�j�b�•�_�f�g�b��
�b�k�i�b�l�� �b�a�� �o�_�f�b�•�_�� ���r�d�h�e�k�d�Z�� ���������������������� �b�� �������������������� �]�h�^�b�g�Z������ �q�e�Z�g�� �j�Z�^�g�_�� �]�j�m�i�_�� �d�h�•�Z�� �\�j�r�b��
�i�j�h�f�h�p�b�•�m�� �N�Z�d�m�e�l�_�l�Z�� �d�h�^�� �m�q�_�g�b�d�Z�� �k�j�_�^�ƒ�b�o�� �r�d�h�e�Z�� ���r�d�h�e�k�d�Z�� �������������������� �b�� ��������������������
�]�h�^�b�g�Z���� 

 
�>�������������H�j�]�Z�g�b�a�Z�p�b�•�Z���g�Z�m�q�g�b�o���k�d�m�i�h�\�Z 

�D�Z�g�^�b�^�Z�l���^�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ �[�b�e�Z �•�_: 
�x �q�e�Z�g�� �H�j�]�Z�g�b�a�Z�p�b�h�g�h�]�� �h�^�[�h�j�Z�� �f�_�{�m�g�Z�j�h�^�g�h�]�� �g�Z�m�q�g�h�]�� �k�d�m�i�Z�� ������th International October 

Conference on Mining and Metallurgy IOC 2017) �b  
�x �q�e�Z�g�� �g�Z�m�q�g�h�]�� �h�^�[�h�j�Z�� ������ �K�l�m�^�_�g�l�k�d�h�]�� �K�b�f�i�h�a�b�•�m�f�Z�� �Ä�J�_�p�b�d�e�Z�`�g�_�� �l�_�o�g�h�e�h�]�b�•�_�� �b�� �h�^�j�`�b�\�b��

�j�Z�a�\�h�•�³�� 
 
�>�������������M�q�_�r�„�_���m���g�Z�k�l�Z�\�g�b�f���Z�d�l�b�\�g�h�k�l�b�f�Z���d�h�•�b���g�_���g�h�k�_���?�K�I�;���[�h�^�h�\�_�����i�_�j�f�Z�g�_�g�l�g�h��

�h�[�j�Z�a�h�\�Z�ƒ�_�����d�m�j�k�_�\�b���m���h�j�]�Z�g�b�a�Z�p�b�•�b���i�j�h�n�_�k�b�h�g�Z�e�g�b�o �m�^�j�m�`�_�ƒ�Z���b���b�g�k�l�b�l�m�p�b�•�Z���b�e�b���k�e���� 
�>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �m�� �h�d�\�b�j�m�� �Z�g�]�Z�`�h�\�Z�ƒ�Z�� �g�Z�� �7�H�P�S�X�V�� �i�j�h�•�_�d�l�b�f�Z��

���0�&�+�(�0�� �b�� �'�(�5�(�/������ �b�a�f�_�{�m�� �h�k�l�Z�e�h�]���� �j�Z�^�b�e�Z�� �b�� �g�Z�� �n�h�j�f�b�j�Z�ƒ�m�� �g�Z�k�l�Z�\�g�h�]�� �f�Z�l�_�j�b�•�Z�e�Z�� �a�Z��
�d�m�j�k�_�\�_���a�Z���d�h�g�l�b�g�m�b�j�Z�g�h���h�[�j�Z�a�h�\�Z�ƒ�_�� 
 
�>���������I�J�?�=�E�?�>���G�:�M�Q�G�H-�B�K�L�J�:�@�B�<�:�Q�D�H�=�����G�:�K�L�:�<�G�H�=���B���K�L�J�M�Q�G�H- 

�I�J�H�N�?�K�B�H�G�:�E�G�H�=�� �:�G�=�:�@�H�<�:�5�:�� �G�:�D�H�G�� �B�A�;�H�J�:�� �M�� �A�<�:�5�?�� �<�:�G�J�?�>�G�H�=��
�I�J�H�N�?�K�H�J�: 
 

�>�������������M�q�_�r�„�_���m���i�j�h�•�_�d�l�b�f�Z�����k�l�m�^�b�•�Z�f�Z�����_�e�Z�[�h�j�Z�l�b�f�Z���b���k�e�����k�Z���i�j�b�\�j�_�^�h�f�����m�q�_�r�„�_���m��
�i�j�h�•�_�d�l�b�f�Z���n�b�g�Z�g�k�b�j�Z�g�b�f���h�^���k�l�j�Z�g�_���g�Z�^�e�_�`�g�h�]���F�b�g�b�k�l�Z�j�k�l�\�Z 

�>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �m�q�_�k�l�\�h�\�Z�e�Z�� �•�_�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �\�b�r�_�� �i�j�h�•�_�d�Z�l�Z���� �f�_�{�m��
�d�h�•�b�f�Z���•�_���f�_�{�m�g�Z�j�h�^�g�b���i�j�h�•�_�d�Z�l�� 
�x �3�6�7�� �6�$�7�5�(�3�6�� �³�5�H�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �,�Q�W�H�J�U�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�I�� �6�S�D�W�L�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �$�Q�D�O�\�V�H�V�� �D�Q�G��

�$�G�Y�D�Q�F�H�G���0�H�W�D�O���5�H�F�R�Y�H�U�\���W�R���(�Q�V�X�U�H���6�X�V�W�D�L�Q�D�E�O�H���5�H�V�R�X�U�F�H���'�H�Y�H�O�R�S�P�H�Q�W�³������������-2019), 
�d�Z�h���b���i�j�h�•�_�d�l�b���n�b�g�Z�g�k�b�j�Z�g�b���h�^���k�l�j�Z�g�_ �g�Z�^�e�_�`�g�h�] �F�b�g�b�k�l�Z�j�k�l�\�Z���� 
�x �Z�g�]�Z�`�h�\�Z�ƒ�_�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-68/2022-���������������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m��

�g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b��
�l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_�� 

�x �Z�g�]�Z�`�h�\�Z�ƒ�_�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-9/2021-���������������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m��
�g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b��
�l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_�� 

�x �Ä�G�_�d�b���Z�k�i�_�d�l�b���j�Z�k�l�\�Z�j�Z�ƒ�Z���f�_�l�Z�e�Z���b���i�j�b�j�h�^�g�b�o���f�b�g�_�j�Z�e�Z�³�� ���[�j�h�•�� �i�j�h�•�_�d�l�Z������������������ �i�_�j�b�h�^��
�j�_�Z�e�b�a�Z�p�b�•�_����������-�����������j�m�d�h�\�h�^�b�e�Z�p�����i�j�h�n�����^�j���F�b�e�Z�g���:�g�l�h�g�b�•�_�\�b�„��.  
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�x �L�j�_�g�m�l�g�h�� �•�_�� �Z�g�]�Z�`�h�\�Z�g�Z�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-47/2023-�������� ���������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b��
�n�b�g�Z�g�k�b�j�Z�ƒ�m�� �g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �g�Z�m�d�_����
�l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���b���b�g�h�\�Z�p�b�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_���� 

�x �M�q�_�k�l�\�h�\�Z�e�Z���•�_���m���^�_�\�_�l�h�f���n�_�k�l�b�\�Z�e�m���g�Z�m�d�_���Ä�L�b�f�h�q�d�b���G�Z�m�q�g�b���L�h�j�g�Z�^�h���± �L�G�L ��������� .́ 
 
�>���������� �M�j�_�{�b�\�Z�ƒ�_���g�Z�m�q�g�b�o���q�Z�k�h�i�b�k�Z���b���j�_�p�_�g�a�b�•�_ 

�x �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ �[�b�e�Z���•�_���]�h�k�l�m�•�m�„�b���m�j�_�^�g�b�d���k�i�_�p�b�•�Z�e�g�h�]���b�a�^�Z�ƒ�Z���q�Z�k�h�i�b�k�Z��
Metals "Electrochemistry Analysis in Metals and Alloys" (M22, IF (2021) = 2,695). 

�x �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �j�_�p�_�g�a�b�j�Z�e�Z�� �•�_�� �j�Z�^�h�\�_�� �a�Z�� �f�_�{�m�g�Z�j�h�^�g�_�� �q�Z�k�h�i�b�k�_: Acta 
Biomaterialia, Arabian Journal of Chemistry, Colloid and Surfaces A: Physicochemical and 
Engineering Aspects, Corrosion Science, Electrochimica Acta, Engineering Failure Analysis, 
Journal of Molecular Liquids, Journal of the Taiwan Institute of Chemical Engineers, Materials 
Chemistry and Physics, Surfaces and Interfaces, Open chemistry, Journal of dispersion science 
and technology, Journal of Taibah University of Science, Scientific Reports, Sensors, 
Lubricants �b �q�Z�k�h�i�b�k���g�Z�p�b�h�g�Z�e�g�h�]���a�g�Z�q�Z�•�Z���A�Z�r�l�b�l�Z���F�Z�l�_�j�b�•�Z�e�Z. 

 
�>�������������:�d�l�b�\�g�h�k�l�b���g�Z���N�Z�d�m�e�l�_�l�m 

�x �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���h�^���������������]�h�^�b�g�_ �Z�g�]�Z�`�h�\�Z�g�Z���m���g�Z�k�l�Z�\�b���g�Z���L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m���± �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m, �d�Z�h�� �g�Z�k�l�Z�\�g�b�d �m�� �a�\�Z�ƒ�m�� �\�Z�g�j�_�^�g�h�]��
�i�j�h�n�_�k�h�j�Z���� �B�a�[�h�j�g�b�� �i�_�j�b�h�^�� �•�_�� �i�j�h�^�m�`�_�g�� �a�Z�� �]�h�^�b�g�m�� �^�Z�g�Z �m�k�e�_�^ �d�h�j�b�r�„�_�ƒ�Z�� �i�h�j�h�^�b�‚�k�d�h�]��
�h�^�k�m�k�l�\�Z���b���h�^�k�m�k�l�\�Z���j�Z�^�b���g�_�]�_���^�_�l�_�l�Z�����D�Z�h���\�Z�g�j�_�^�g�b���i�j�h�n�_�k�h�j���Z�g�]�Z�`�h�\�Z�g�Z���•�_���g�Z���b�a�\�h�{�_�ƒ�m��
�g�Z�k�l�Z�\�_�� �b�a�� �i�j�_�^�f�_�l�Z�� �g�Z�� �k�\�b�f�� �g�b�\�h�b�f�Z�� �Z�d�Z�^�_�f�k�d�b�o�� �k�l�m�^�b�•�Z���� �G�Z�� �h�k�g�h�\�g�b�f�� �Z�d�Z�^�_�f�k�d�b�f��
�k�l�m�^�b�•�Z�f�Z �b�a�� �i�j�_�^�f�_�l�Z���� �N�b�a�b�q�d�Z�� �o�_�f�b�•�Z���� �L�_�h�j�b�•�k�d�_�� �h�k�g�h�\�_�� �o�_�f�b�•�k�d�_�� �l�_�o�g�h�e�h�]�b�•�_����
�L�_�o�g�h�e�h�]�b�•�Z�� �g�h�\�b�o�� �f�Z�l�_�j�b�•�Z�e�Z���� �L�_�o�g�h�e�h�]�b�•�Z�� �k�l�Z�d�e�Z�� �b�� �D�h�j�h�a�b�•�Z�� �f�Z�l�_�j�b�•�Z�e�Z���� �G�Z�� �f�Z�k�l�_�j��
�Z�d�Z�^�_�f�k�d�b�f�� �k�l�m�^�b�•�Z�f�Z �Z�g�]�Z�`�h�\�Z�g�Z�� �•�_�� �g�Z�� �b�a�\�h�{�_�ƒ�m�� �g�Z�k�l�Z�\�_�� �b�a�� �i�j�_�^�f�_�l�Z���� �O�_�f�b�•�k�d�b��
�i�j�b�g�p�b�i�b�� �m�� �a�Z�r�l�b�l�b�� �`�b�\�h�l�g�_�� �k�j�_�^�b�g�_���� �O�_�f�b�•�k�d�Z�� �d�b�g�_�l�b�d�Z�� �b�� �?�e�_�d�l�j�h�o�_�f�b�•�k�d�h��
�b�g�`�_�ƒ�_�j�k�l�\�h�����Z���g�Z���^�h�d�l�h�j�k�d�b�f���Z�d�Z�^�_�f�k�d�b�f���k�l�m�^�b�•�Z�f�Z �b�a���i�j�_�^�f�_�l�Z�����G�Z�m�d�Z���h���f�Z�l�_�j�b�•�Z�e�b�f�Z��
�b���?�e�_�d�l�j�h�o�_�f�b�•�k�d�Z���l�_�o�g�h�e�h�]�b�•�Z�� 

�x �D�Z�g�^�b�^�Z�l���^�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���g�Z�d�h�g���b�a�[�h�j�Z���m���a�\�Z�ƒ�_���\�Z�g�j�_�^�g�h�]���i�j�h�n�_�k�h�j�Z��
�[�b�e�Z���f�_�g�l�h�j��10 ���^�_�k�_�l���� �a�Z�\�j�r�g�b�o���j�Z�^�h�\�Z���b���q�e�Z�g���d�h�f�b�k�b�•�Z �a�Z���h�^�[�j�Z�g�m��25 ���^�\�Z�^�_�k�_�l�� �b���i�_�l) 
�a�Z�\�j�r�g�b�o���j�Z�^�h�\�Z����1 ���•�_�^�g�h�]�����^�b�i�e�h�f�k�d�h�]���j�Z�^�Z���b��7 ���k�_�^�Z�f�����f�Z�k�l�_�j���j�Z�^�h�\�Z�����I�h�j�_�^���l�h�]�Z���[�b�e�Z��
�•�_���q�e�Z�g��1 ���•�_�^�g�_�����d�h�f�b�k�b�•�_���a�Z���h�p�_�g�m���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_�� 2 ���^�\�Z�����i�m�l�Z���q�e�Z�g���d�h�f�b�k�b�•�_���a�Z��
�h�p�_�g�m�� �g�Z�m�q�g�_�� �a�Z�k�g�h�\�Z�g�h�k�l�b�� �i�j�_�^�e�h�`�_�g�_�� �l�_�f�_�� �^�h�d�l�h�j�k�d�_�� �^�b�k�_�j�l�Z�p�b�•�_�� �b �q�e�Z�g��1 ���•�_�^�g�_����
�d�h�f�b�k�b�•�_���a�Z���h�p�_�g�m���k�_�f�b�g�Z�j�k�d�h�]���j�Z�^�Z�� �m���h�d�\�b�j�m���i�j�_�^�f�_�l�Z���L�_�h�j�b�•�k�d�_���h�k�g�h�\�_���a�Z���^�_�n�b�g�b�k�Z�ƒ�_��
�l�_�f�_���^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_. 

�x �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �q�e�Z�g�� �\�b�r�_�� �D�h�f�b�k�b�•�Z�� �L�_�o�g�b�q�d�h�]�� �n�Z�d�m�e�l�_�l�Z�� �m�� �;�h�j�m����
�D�h�f�b�k�b�•�_�� �a�Z�� �k�l�m�^�b�•�_��III  �k�l�_�i�_�g�Z�� ����������-�������������� �D�h�f�b�k�b�•�_�� �a�Z�� �d�h�g�l�j�h�e�m�� �j�_�n�_�j�Z�l�Z�� �a�Z�� �b�a�[�h�j��
�g�Z�k�l�Z�\�g�b�d�Z�� �b�� �k�Z�j�Z�^�g�b�d�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f�� �n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m�� ����������-������ �D�h�f�b�k�b�•�_�� �a�Z�� �i�j�Z�„�_�ƒ�_�� �b��
�m�g�Z�i�j�_�{�_�ƒ�_���d�\�Z�e�b�l�_�l�Z���g�Z�k�l�Z�\�_������������-���������������?�l�b�q�d�_���d�h�f�b�k�b�•�_������������-���������������D�h�f�b�k�b�•�_���a�Z���j�Z�^��
�[�b�[�e�b�h�l�_�d�_������������-���������������[�b�e�Z���•�_���i�j�_�^�k�_�^�g�b�d �D�h�f�b�k�b�•�_���a�Z���i�h�i�b�k���a�Z�e�b�o�Z���k�b�l�g�h�]���b�g�\�_�g�l�Z�j�Z����
�Z�f�[�Z�e�Z�`�_���� �f�Z�l�_�j�b�•�Z�e�Z�� �b�� �j�h�[�_�� �m�� �f�Z�]�Z�p�b�g�m�� �b�� �k�d�j�b�i�l�Z�j�g�b�p�b�� ���������������� �[�b�e�Z�� �•�_ �b �a�Z�f�_�g�b�d��
�j�m�d�h�\�h�^�b�h�p�Z���k�m�^�b�•�k�d�h�]���i�j�h�]�j�Z�f�Z���g�Z���f�Z�k�l�_�j���Z�d�Z�^�_�f�k�d�b�f���k�l�m�^�b�•�Z�f�Z������������-2022), �a�Z�f�_�g�b�d���M�H��
�r�_�n�Z�� �D�Z�l�_�^�j�_�� �a�Z�� �o�_�f�b�•�m�� �b�� �o�_�f�b�•�k�d�m�� �l�_�o�g�h�e�h�]�b�•�m�� ����������-2025), �q�e�Z�g�� �•�_�� �K�Z�\�_�l�Z�� �L�_�o�g�b�q�d�h�]��
�n�Z�d�m�e�l�_�l�Z�� �m�� �;�h�j�m�� ����������-2022, 2022-2026������ �;�b�e�Z�� �•�_�� �q�e�Z�g�� �b�g�l�_�j�^�b�k�p�b�i�e�b�g�Z�j�g�h�]�� �i�j�h�•�_�d�l�g�h�]��
�l�b�f�Z�� ����������-������������ �b���q�e�Z�g�� �j�Z�^�g�_�� �]�j�m�i�_�� �d�h�•�Z�� �\�j�r�b�� �i�j�h�f�h�p�b�•�m�� �N�Z�d�m�e�l�_�l�Z�� �d�h�^�� �m�q�_�g�b�d�Z��
�k�j�_�^�ƒ�b�o�� �r�d�h�e�Z�� ���r�d�h�e�k�d�Z�� ������������������. �]�h�^�b�g�Z������ �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �r�_�k�l��
�i�m�l�Z�� �[�b�e�Z�� �q�e�Z�g�� �D�h�f�b�k�b�•�Z�� �a�Z�� �i�j�b�i�j�_�f�m�� �j�_�n�_�j�Z�l�Z�� �h�� �k�l�b�p�Z�ƒ�m�� �a�\�Z�ƒ�Z�� �b�� �a�Z�k�g�b�\�Z�ƒ�m�� �j�Z�^�g�h�]��
�h�^�g�h�k�Z���g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m �m���;�h�j�m �M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m����



 30 

�h�^�� �l�h�]�Z�� �^�\�Z�� �i�m�l�Z�� �•�_�� �[�b�e�Z�� �i�j�_�^�k�_�^�g�b�d�� �d�h�f�b�k�b�•�_�� �;�b�e�Z�� �•�_�� �b�� �q�e�Z�g�� �d�h�f�b�k�b�•�_�� �a�Z�� �h�p�_�g�m��
�i�j�b�k�l�m�i�g�h�]���i�j�_�^�Z�\�Z�ƒ�Z�� 

 
�>�������������H�j�]�Z�g�b�a�Z�p�b�•�Z���g�Z�m�q�g�b�o���k�d�m�i�h�\�Z 

�>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���[�b�e�Z���q�e�Z�g: 
�x �H�j�]�Z�g�b�a�Z�p�b�h�g�h�]�� �h�^�[�h�j�Z�� �f�_�{�m�g�Z�j�h�^�go�] �g�Z�m�q�go�] �k�d�m�i�Z�� �(�F�R�O�R�J�L�F�D�O�� �7�U�X�W�K�� �D�Q�G�� �(�Q�Y�L�U�R�Q�P�H�Q�W�D�O��

�5�H�V�H�D�U�F�K���(�F�R�7�(�5�¶�������� 
�Z���l�j�_�g�m�l�g�h���•�_���q�e�Z�g���h�j�]�Z�g�b�a�Z�p�b�h�g�b�o���h�^�[�h�j�Z���k�d�m�i�h�\�Z: 
�x �(�F�R�O�R�J�L�F�D�O���7�U�X�W�K���D�Q�G���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���5�H�V�H�D�U�F�K���(�F�R�7�(�5�¶�������b�� 
�x International October Conference on Mining and Metallurgy IOC 2023. 

 
�>������������ �Q�e�Z�g�k�l�\�h�� �m�� �h�j�]�Z�g�b�f�Z�� �b�e�b�� �i�j�h�n�_�k�b�h�g�Z�e�g�b�f�� �m�^�j�m�`�_�ƒ�b�f�Z�� �b�e�b��

�h�j�]�Z�g�b�a�Z�p�b�•�Z�f�Z���g�Z�p�b�h�g�Z�e�g�h�]���b�e�b���f�_�{�m�g�Z�j�h�^�g�h�]���g�b�\�h�Z�� 

�x �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���q�e�Z�g���K�j�i�k�d�h�]���o�_�f�b�•�k�d�h�]���^�j�m�r�l�\�Z. 
 
 

�-���� �H�P�?�G�:�� �B�K�I�M�5�?�G�H�K�L�B�� �M�K�E�H�<�:�� �A�:�� �B�A�;�H�J �M�� �A�<�:�5�?��
�J�?�>�H�<�G�H�=���I�J�H�N�?�K�H�J�: 
 
 �H�p�_�g�Z���b�k�i�m�ƒ�_�g�h�k�l�b���m�k�e�h�\�Z���a�Z�k�g�b�\�Z���k�_���g�Z���D�j�b�l�_�j�b�•�m�f�b�f�Z���a�Z���k�l�b�p�Z�ƒ�_���a�\�Z�ƒ�Z �g�Z�k�l�Z�\�g�b�d�Z��
�g�Z���M�g�b�\�_�j�a�b�l�_�l�m���m���;�_�h�]�j�Z�^�m�����Z���m���k�d�e�Z�^�m���k�Z���I�j�Z�\�b�e�g�b�d�h�f���h���f�b�g�b�f�Z�e�g�b�f �m�k�e�h�\�b�f�Z���a�Z���k�l�b�p�Z�ƒ�_��
�a�\�Z�ƒ�Z���g�Z�k�l�Z�\�g�b�d�Z���g�Z���M�g�b�\�_�j�a�b�l�_�l�m���m���;�_�h�]�j�Z�^�m���b���I�j�Z�\�b�e�g�b�d�h�f���h �g�Z�q�b�g�m�����i�h�k�l�m�i�d�m���b���[�e�b�`�b�f��
�m�k�e�h�\�b�f�Z�� �k�l�b�p�Z�ƒ�Z�� �a�\�Z�ƒ�Z�� �b�� �a�Z�k�g�b�\�Z�ƒ�Z�� �j�Z�^�g�h�]�� �h�^�g�h�k�Z �g�Z�k�l�Z�\�g�b�d�Z�� �b�� �k�Z�j�Z�^�g�b�d�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m���� �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m�� �D�Z�g�^�b�^�Z�l���� �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„����
�b�k�i�m�ƒ�Z�\�Z�� �k�\�_�� �i�j�h�i�b�k�Z�g�_�� �m�k�e�h�\�_�� �a�Z�� �b�a�[�h�j�� �m�� �a�\�Z�ƒ�_�� �j�_�^�h�\�g�h�]�� �i�j�h�n�_�k�h�j�Z���� �r�l�h�� �k�_�� �Z�j�]�m�f�_�g�l�m�•�_��
�k�e�_�^�_�„�b�f���h�p�_�g�Z�f�Z�� 
 
�-���������H�p�_�g�Z���b�k�i�m�ƒ�_�g�h�k�l�b���h�i�r�l�b�o���m�k�e�h�\�Z 
 �D�Z�g�^�b�^�Z�l���^�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���^�h�d�l�h�j�b�j�Z�e�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m���m��
�;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m�����g�Z�� �k�l�m�^�b�•�k�d�h�f�� �i�j�h�]�j�Z�f�m�� �L�_�o�g�h�e�h�r�d�h�� �b�g�`�_�ƒ�_�j�k�l�\�h�����Z�� �l�_�f�Z��
�^�b�k�_�j�l�Z�p�b�•�_���i�j�b�i�Z�^�Z���m�`�h�•���g�Z�m�q�g�h�•���h�[�e�Z�k�l�b���a�Z���d�h�•�m���•�_���j�Z�k�i�b�k�Z�g���d�h�g�d�m�j�k�� 
 �M�\�b�^�h�f�� �m�� �i�j�b�e�h�`�_�g�m�� �d�h�g�d�m�j�k�g�m�� �^�h�d�m�f�_�g�l�Z�p�b�•�m���� �m�l�\�j�{�_�g�h�� �•�_�� �^�Z�� �•�_���d�Z�g�^�b�^�Z�l�d�b�ƒ�Z����������������
�^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„, �^�h�� �k�Z�^�Z�� �k�l�_�d�e�Z�� �\�b�r�_�� �h�^�� �f�b�g�b�f�Z�e�g�h�� �i�h�l�j�_�[�g�b�o�� �j�_�n�_�j�_�g�p�b��
�a�Z���b�a�[�h�j���m���a�\�Z�ƒ�_���j�_�^�h�\�g�h�]���i�j�h�n�_�k�h�j�Z�����I�h�j�_�^���l�h�]�Z�����D�h�f�b�k�b�•�Z���d�h�g�k�l�Z�l�m�•�_���^�Z���g�_�f�Z���k�f�_�l�ƒ�b���d�h�•�_��
�i�j�h�b�k�l�b�q�m���b�a���q�e�Z�g�h�\�Z����2. �b�������� �A�Z�d�h�g�Z���h���\�b�k�h�d�h�f���h�[�j�Z�a�h�\�Z�ƒ�m�����Ä�K�e�����]�e�Z�k�g�b�d���J�K�³�����[�j���������������������� 
 
�-���������H�p�_�g�Z���b�k�i�m�ƒ�_�g�h�k�l�b���h�[�Z�\�_�a�g�b�o���m�k�e�h�\�Z 
 �G�Z�� �h�k�g�h�\�m�� �i�j�_�]�e�_�^�Z�� �i�j�b�e�h�`�_�g�_�� �d�h�g�d�m�j�k�g�_�� �^�h�d�m�f�_�g�l�Z�p�b�•�_ �D�h�f�b�k�b�•�Z���a�Z�d�‚�m�q�m�•�_, �^�Z      
�^�j���F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„ �b�k�i�m�ƒ�Z�\�Z�� �k�\�_�� �i�j�h�i�b�k�Z�g�_�� �h�[�Z�\�_�a�g�_�� �m�k�e�h�\�_�� �a�Z�� �b�a�[�h�j�� �m�� �a�\�Z�ƒ�_ 
�j�_�^�h�\�g�h�]�� �i�j�h�n�_�k�h�j�Z�� �m�� �]�j�m�i�Z�p�b�•�b�� �l�_�o�g�b�q�d�h-�l�_�o�g�h�e�h�r�d�b�o�� �g�Z�m�d�Z���� �M�� �g�Z�j�_�^�g�h�f�� �^�_�e�m �J�_�n�_�j�Z�l�Z��
�i�j�b�d�Z�a�Z�g�_���k�m���i�Z�j�p�b�•�Z�e�g�_���h�p�_�g�_���h�\�_���b�k�i�m�ƒ�_�g�h�k�l�b�� 
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�m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-9/2021-���������������������� �b�� �Z�g�]�Z�`�h�\�Z�ƒ�_�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-
68/2022-���������������������� �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b�� �n�b�g�Z�g�k�b�j�Z�ƒ�m�� �g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]�� �j�Z�^�Z�� �G�B�H�� �m��
������������ �b�� ������������ �]�h�^�b�g�b�� �k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �i�j�h�k�\�_�l�_���� �g�Z�m�d�_�� �b�� �l�_�o�g�h�e�h�r�d�h�]�� �j�Z�a�\�h�•�Z��
�J�_�i�m�[�e�b�d�_�� �K�j�[�b�•�_���� �L�j�_�g�m�l�g�h�� �•�_�� �Z�g�]�Z�`�h�\�Z�g�Z�� �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-47/2023-01/ 
�����������������h���j�_�Z�e�b�a�Z�p�b�•�b���b���n�b�g�Z�g�k�b�j�Z�ƒ�m���g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]���j�Z�^�Z���G�B�H���m���������������]�h�^�b�g�b��
�k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �g�Z�m�d�_���� �l�_�o�g�h�e�h�r�d�h�]�� �j�Z�a�\�h�•�Z�� �b�� �b�g�h�\�Z�p�b�•�Z�� �J�_�i�m�[�e�b�d�_�� �K�j�[�b�•�_����
�M�q�_�k�l�\�h�\�Z�e�Z���•�_���m���^�_�\�_�l�h�f���n�_�k�l�b�\�Z�e�m���g�Z�m�d�_���Ä�L�b�f�h�q�d�b���G�Z�m�q�g�b���L�h�j�g�Z�^�h���± �L�G�L ��������� .́ 

�x �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �j�_�p�_�g�a�b�j�Z�e�Z�� �•�_�� �j�Z�^�h�\�_�� �a�Z�� �f�_�{�m�g�Z�j�h�^�g�_�� �q�Z�k�h�i�b�k�_: 
Acta Biomaterialia, Arabian Journal of Chemistry, Colloid and Surfaces A: Physicochemical 
and Engineering Aspects, Corrosion Science, Electrochimica Acta, Engineering Failure 
Analysis, Journal of Molecular Liquids, Journal of the Taiwan Institute of Chemical 
Engineers, Materials Chemistry and Physics, Surfaces and Interfaces, Open chemistry, 
Journal of dispersion science and technology, Journal of Taibah University of Science, 
Scientific Reports, Sensors, Lubricants, �q�Z�k�h�i�b�k�� �g�Z�p�b�h�g�Z�e�g�h�]�� �a�g�Z�q�Z�•�Z: �A�Z�r�l�b�l�Z��
�F�Z�l�_�j�b�•�Z�e�Z�����d�Z�h���b �j�Z�^�h�\�_ �a�Z���f�_�{�m�g�Z�j�h�^�g�b �k�b�f�i�h�a�b�•�m�f ���(�F�R�7�(�5�¶������. 
 

�H�p�_�g�Z���^�h�i�j�b�g�h�k�Z���Z�d�Z�^�_�f�k�d�h�•���b���r�b�j�h�•���a�Z�•�_�^�g�b�p�b�� 

�x �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���q�e�Z�g���\�b�r�_���d�h�f�b�k�b�•�Z���L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z���m���;�h�j�m����
�D�h�f�b�k�b�•�_���a�Z���k�l�m�^�b�•�_��III  �k�l�_�i�_�g�Z������������-�������������� �D�h�f�b�k�b�•�_���a�Z���d�h�g�l�j�h�e�m���j�_�n�_�j�Z�l�Z���a�Z���b�a�[�h�j��
�g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m���m���;�h�j�m������������-�������D�h�f�b�k�b�•�_���a�Z���i�j�Z�„�_�ƒ�_��
�b�� �m�g�Z�i�j�_�{�_�ƒ�_�� �d�\�Z�e�b�l�_�l�Z�� �g�Z�k�l�Z�\�_�� ����������-�������������� �?�l�b�q�d�_�� �d�h�f�b�k�b�•�_�� ����������-�������������� �D�h�f�b�k�b�•�_��
�a�Z�� �j�Z�^�� �[�b�[�e�b�h�l�_�d�_�� ����������-�������������� �[�b�e�Z�� �•�_�� �i�j�_�^�k�_�^�g�b�d �D�h�f�b�k�b�•�_�� �a�Z�� �i�h�i�b�k�� �a�Z�e�b�o�Z�� �k�b�l�g�h�]��
�b�g�\�_�g�l�Z�j�Z���� �Z�f�[�Z�e�Z�`�_���� �f�Z�l�_�j�b�•�Z�e�Z�� �b�� �j�h�[�_�� �m�� �f�Z�]�Z�p�b�g�m�� �b�� �k�d�j�b�i�l�Z�j�g�b�p�b�� ���������������� �[�b�e�Z�� �•�_��
�a�Z�f�_�g�b�d�� �j�m�d�h�\�h�^�b�h�p�Z�� �k�m�^�b�•�k�d�h�]�� �i�j�h�]�j�Z�f�Z�� �g�Z�� �f�Z�k�l�_�j�� �Z�d�Z�^�_�f�k�d�b�f�� �k�l�m�^�b�•�Z�f�Z�� ����������-
2022), �a�Z�f�_�g�b�d���M�H���r�_�n�Z���D�Z�l�_�^�j�_���a�Z���o�_�f�b�•�m���b���o�_�f�b�•�k�d�m���l�_�o�g�h�e�h�]�b�•�m������������-2025), �q�e�Z�g���•�_��
�K�Z�\�_�l�Z�� �L�_�o�g�b�q�d�h�]�� �n�Z�d�m�e�l�_�l�Z�� �m�� �;�h�j�m�� ����������-2022, 2022-2026������ �;�b�e�Z�� �•�_�� �q�e�Z�g��
�b�g�l�_�j�^�b�k�p�b�i�e�b�g�Z�j�g�h�]�� �i�j�h�•�_�d�l�g�h�]�� �l�b�f�Z�� ����������-������������ �b���q�e�Z�g�� �j�Z�^�g�_�� �]�j�m�i�_�� �d�h�•�Z�� �\�j�r�b��
�i�j�h�f�h�p�b�•�m�� �N�Z�d�m�e�l�_�l�Z�� �d�h�^�� �m�q�_�g�b�d�Z���k�j�_�^�ƒ�b�o�� �r�d�h�e�Z�� ���r�d�h�e�k�d�Z�� �������������������� �]�h�^�b�g�Z������ �>�j��
�F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���r�_�k�l���i�m�l�Z���[�b�e�Z���q�e�Z�g���d�h�f�b�k�b�•�Z���a�Z���i�j�b�i�j�_�f�m���j�_�n�_�j�Z�l�Z��
�h�� �k�l�b�p�Z�ƒ�m�� �a�\�Z�ƒ�Z�� �b�� �a�Z�k�g�b�\�Z�ƒ�m�� �j�Z�^�g�h�]�� �h�^�g�h�k�Z�� �g�Z�k�l�Z�\�g�b�d�Z�� �b�� �k�Z�j�Z�^�g�b�d�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m �m�� �;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m���� �h�^�� �l�h�]�Z�� �^�\�Z�� �i�m�l�Z�� �•�_�� �[�b�e�Z�� �i�j�_�^�k�_�^�g�b�d��
�d�h�f�b�k�b�•�_�� �;�b�e�Z���•�_���b���q�e�Z�g���d�h�f�b�k�b�•�_���a�Z���h�p�_�g�m���i�j�b�k�l�m�i�g�h�]���i�j�_�^�Z�\�Z�ƒ�Z�� 

�x �;�b�e�Z�� �•�_�� �q�e�Z�g �k�l�j�m�q�g�h-�h�i�_�j�Z�l�b�\�g�h�]�� �l�b�f�Z�� �H�d�j�m�`�g�h�]�� �r�l�Z�[�Z�� �a�Z�� �\�Z�g�j�_�^�g�_�� �k�b�l�m�Z�p�b�•�_��
�[�h�j�k�d�h�]�� �m�i�j�Z�\�g�h�]�� �h�d�j�m�]�Z�� �a�Z�� �a�Z�r�l�b�l�m�� �b�� �k�i�Z�k�Z�\�Z�ƒ�_�� �h�^�� �l�_�o�g�b�q�d�h-�l�_�o�g�h�e�h�r�d�b�o�� �g�_�k�j�_�„�Z��
(2020). 
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�x �>�j �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �[�b�e�Z�� �•�_�� �f�_�g�l�h�j�� ���� �k�l�m�^�_�g�l�k�d�Z�� �j�Z�^�Z�� �b�a�e�Z�]�Z�g�Z�� �g�Z��
�(�F�R�7�(�5�6�
�������b���•�_�^�g�h�]���b�a�e�Z�]�Z�g�h�]���g�Z ISC 2021�����d�Z�h���b���j�Z�^�h�\�Z���b�a�e�Z�]�Z�g�b�o���g�Z���L�_�o�g�h�e�h�]�b�•�Z�^�b�� 

�x �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �m�� �h�d�\�b�j�m�� �Z�g�]�Z�`�h�\�Z�ƒ�Z�� �g�Z�� �7�H�P�S�X�V�� �i�j�h�•�_�d�l�b�f�Z��
���0�&�+�(�0���b���'�(�5�(�/�������b�a�f�_�{�m���h�k�l�Z�e�h�]�����j�Z�^�b�e�Z���b���g�Z���n�h�j�f�b�j�Z�ƒ�m���g�Z�k�l�Z�\�g�h�]���f�Z�l�_�j�b�•�Z�e�Z���a�Z��
�d�m�j�k�_�\�_���a�Z���d�h�g�l�b�g�m�b�j�Z�g�h���h�[�j�Z�a�h�\�Z�ƒ�_�� 

 
�H�p�_�g�Z���k�Z�j�Z�^�ƒ�_���k�Z���^�j�m�]�b�f���\�b�k�h�d�h�r�d�h�e�k�d�b�f�����g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�b�f���m�k�l�Z�g�h�\�Z�f�Z�� 
�h�^�g�h�k�g�h���m�k�l�Z�g�h�\�Z�f�Z���d�m�e�l�m�j�_���b�e�b���m�f�_�l�g�h�k�l�b���m���a�_�f�‚�b���b���b�g�h�k�l�j�Z�g�k�l�\�m�� 

�x �>�j���F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �[�b�e�Z�� �k�Z�j�Z�^�g�b�d���g�Z�� �j�_�Z�e�b�a�Z�p�b�•�b�� �f�_�{�m�g�Z�j�h�^�g�h�]��
�i�j�h�•�_�d�l�Z�� �Ä�-�6�7�� �6�$�7�5�(�3�6�� �5�H�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �,�Q�W�H�J�U�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�I�� �6�S�D�W�L�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W��
�$�Q�D�O�\�V�H�V�� �D�Q�G�� �$�G�Y�D�Q�F�H�G�� �0�H�W�D�O�� �5�H�F�R�Y�H�U�\�� �W�R�� �(�Q�V�X�U�H�� �6�X�V�W�D�L�Q�D�E�O�H�� �5�H�V�R�X�U�F�H�� �'�H�Y�H�O�R�S�P�H�Q�W�³��
���i�j�h�•�_�d�l�g�b�� �p�b�d�e�m�k�� ���������±2019. �]�h�^�������� �Z �d�h�•�b�� �k�_�� �k�i�j�h�\�h�^�b�h�� �b�a�f�_�{�m�� �g�Z�m�q�g�h�±�h�[�j�Z�a�h�\�g�b�o��
�m�k�l�Z�g�h�\�Z�� �b�a�� �3�Z�i�Z�g�Z�� ���M�g�b�\�_�j�a�b�l�_�l�� �:�d�b�l�Z���� �b�� �J�_�i�m�[�e�b�d�_�� �K�j�[�b�•�_�� ���L�_�o�g�b�q�d�b�� �n�Z�d�m�e�l�_�l�� �m��
�;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�� �m�� �;�_�h�]�j�Z�^�m���� �B�g�k�l�b�l�m�l�� �a�Z�� �j�m�^�Z�j�k�l�\�h�� �b�� �f�_�l�Z�e�m�j�]�b�•�m�� �m�� �;�h�j�m������
�I�j�h�•�_�d�Z�l���7�(�0�3�8�6�� �0�&�+�(�0�� �j�_�Z�e�b�a�h�\�Z�e�_�� �k�m�� �i�Z�j�l�g�_�j�k�d�_�� �m�k�l�Z�g�h�\�_���� �8�Q�L�Y�H�U�V�L�W�\ of 
Greenwich, UK; University of Belgrade, SRB; University of Nis, SRB; University of 
Kragujevac, SRB; University of Novi Sad, SRB; Business and Technical College of Applied 
Studies in Uzice, SRB; Serbian Chemical Society, SRB; The Greens of Serbia , SRB; 
Standing Conference of Towns and Municipalities, SRB; Ministry of Environmental and 
Spatial Planning, SRB; University of Nova Gorica, SVN; Brno University of Technology, 
�&�=�(���� �5�:�7�+�� �$�D�F�K�H�Q�� �8�Q�L�Y�H�U�V�L�W�\���� �'�(���� �Z���i�j�h�•�_�d�Z�l��TEMPUS DEREL: University of 
Florence, ITA; University of Belgrade, SRB; University of Novi Sad, SRB; Regional 
Development Agency of Eastern Serbia (RARIS), SRB; Copper Smelting and Refinnig 
Plant Bor (TIR), SRB; Serbian Environmental Protection Agency (SEPA), SRB; Ministry of 
Environment and Physical Planning, Macedonia, MK; Agency of Environment and Forestry, 
ALB; National Agency of Natural Resources, ALB; Center for Climate Change, MK; 
University of Tirana, ALB; Polytechnic University of Tirana, ALB; Goce Delcev 
University, MK; Ruhr University Bochum, DE; St. Kliment Ohridski University of Bitola, 
MK; Vienna University of Technology, AUT; Aristotle University of Thessaloniki, GRC; 
�6�V���� �&�\�U�L�O�� �D�Q�G�� �0�H�W�K�R�G�L�X�V�� �8�Q�L�Y�H�U�V�L�W�\�� �R�I�� �6�N�R�S�M�H���� �0�.���� �:�g�]�Z�`�h�\�Z�ƒ�_�f�� �g�Z�� �h�\�b�f�� �i�j�h�•�_�d�l�b�f�Z, 
�h�k�l�\�Z�j�b�e�Z���•�_���k�Z�j�Z�^�ƒ�m �k�Z���[�j�h�•�g�b�f���m�k�l�Z�g�h�\�Z�f�Z���b�a���a�_�f�‚�_���b���b�g�h�k�l�j�Z�g�k�l�\�Z�� 

�x �D�Z�g�^�b�^�Z�l�� �^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �d�Z�h�� �k�l�m�^�_�g�l�� �h�k�g�h�\�g�b�o�� �b�� �^�h�d�l�h�j�k�d�b�o��
�Z�d�Z�^�_�f�k�d�b�o���k�l�m�^�b�•�Z�� �[�h�j�Z�\�b�e�Z�� �g�Z�� �k�j�h�^�g�b�f�� �n�Z�d�m�e�l�_�l�b�f�Z�� �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �O�Z�e�m��
���M�•�_�^�b�ƒ�_�g�h�� �D�j�Z�‚�_�\�k�l�\�h�� �<�_�e�b�d�_�� �;�j�b�l�Z�g�b�•�_�� �b�� �K�_�\�_�j�g�_�� �B�j�k�d�_���� �b�� �M�g�b�\�_�j�a�b�l�_�l�Z�� �m��
�J�_�]�_�g�k�[�m�j�]�m�����G�_�f�Z�q�d�Z��, �j�Z�^�b���b�k�l�j�Z�`�b�\�Z�ƒ�Z���b�a���h�[�e�Z�k�l�b���_�e�_�d�l�j�h�o�_�f�b�•�_�� 

�x �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���q�e�Z�g���K�j�i�k�d�h�]���o�_�f�b�•�k�d�h�]���^�j�m�r�l�\�Z. 
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 �?�����A�:�D�4�M�Q�:�D���B���I�J�?�>�E�H�= 
 

�G�Z�� �D�h�g�d�m�j�k�� �a�Z�� �b�a�[�h�j�� �•�_�^�g�h�]�� �j�_�^�h�\�g�h�]���i�j�h�n�_�k�h�j�Z�� �a�Z�� �m�`�m�� �g�Z�m�q�g�m�� �h�[�e�Z�k�l�� �o�_�f�b�•�Z����
�o�_�f�b�•�k�d�Z�� �l�_�o�g�h�e�h�]�b�•�Z�� �b�� �o�_�f�b�•�k�d�h�� �b�g�`�_�ƒ�_�j�k�l�\�h���� �i�j�b�•�Z�\�b�h�� �k�_�� �•�_�^�Z�g�� �d�Z�g�^�b�^�Z�l���� �^�j�� �F�Z�j�b�•�Z��
�I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„���� �^�b�i�e�h�f�b�j�Z�g�b�� �b�g�`�_�ƒ�_�j�� �l�_�o�g�h�e�h�]�b�•�_���� �\�Z�g�j�_�^�g�b�� �i�j�h�n�_�k�h�j�� �L�_�o�g�b�q�d�h�]��
�n�Z�d�m�e�l�_�l�Z���m���;�h�j�m��- �M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m�� 

�G�Z�� �h�k�g�h�\�m�� �i�j�_�]�e�_�^�Z�� �b�� �Z�g�Z�e�b�a�_�� �i�j�b�e�h�`�_�g�_�� �^�h�d�m�f�_�g�l�Z�p�b�•�_���� �D�h�f�b�k�b�•�Z���a�Z�d�‚�m�q�m�•�_�� �^�Z��
�d�Z�g�^�b�^�Z�l���^�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„�����^�b�i�e�����b�g�`�����l�_�o�g�h�e�h�]�b�•�_, �b�k�i�m�ƒ�Z�\�Z���k�\�_���i�j�h�i�b�k�Z�g�_��
�m�k�e�h�\�_�� �a�Z�� �b�a�[�h�j�� �m�� �a�\�Z�ƒ�_���j�_�^�h�\�g�h�] �i�j�h�n�_�k�h�j�Z�� �d�h�•�b�� �k�m�� �^�_�n�b�g�b�k�Z�g�b���A�Z�d�h�g�h�f�� �h�� �\�b�k�h�d�h�f��
�h�[�j�Z�a�h�\�Z�ƒ�m�����K�l�Z�l�m�l�h�f���L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z���m���;�h�j�m��- �M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m�����I�j�Z�\�b�e�g�b�d�h�f��
�h�� �g�Z�q�b�g�m�� �b�� �i�h�k�l�m�i�d�m�� �k�l�b�p�Z�ƒ�Z�� �a�\�Z�ƒ�Z�� �b�� �a�Z�k�g�b�\�Z�ƒ�m�� �j�Z�^�g�h�]�� �h�^�g�h�k�Z�� �g�Z�k�l�Z�\�g�b�d�Z�� �M�g�b�\�_�j�a�b�l�_�l�Z�� �m��
�;�_�h�]�j�Z�^�m���� �I�j�Z�\�b�e�g�b�d�h�f�� �h�� �g�Z�q�b�g�m�� �b�� �i�h�k�l�m�i�d�m�� �k�l�b�p�Z�ƒ�Z�� �a�\�Z�ƒ�Z�� �b�� �a�Z�k�g�b�\�Z�ƒ�Z�� �j�Z�^�g�h�]�� �h�^�g�h�k�Z��
�g�Z�k�l�Z�\�g�b�d�Z�� �b�� �k�Z�j�Z�^�g�b�d�Z�� �g�Z�� �L�_�o�g�b�q�d�h�f�� �n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m���� �d�Z�h�� �b��
�m�k�e�h�\�_ �g�Z�\�_�^�_�g�_ �m�� �I�j�Z�\�b�e�g�b�d�m�� �h�� �f�b�g�b�f�Z�e�g�b�f�� �m�k�e�h�\�b�f�Z�� �a�Z�� �k�l�b�p�Z�ƒ�_�� �a�\�Z�ƒ�Z�� �g�Z�k�l�Z�\�g�b�d�Z�� �g�Z��
�M�g�b�\�_�j�a�b�l�_�l�m�� �m�� �;�_�h�]�j�Z�^�m�� �b�� �I�j�Z�\�b�e�g�b�d�m�� �h�� �g�Z�q�b�g�m���� �i�h�k�l�m�i�d�m�� �b�� �[�e�b�`�b�f�� �m�k�e�h�\�b�f�Z�� �k�l�b�p�Z�ƒ�Z��
�a�\�Z�ƒ�Z���b���a�Z�k�g�b�\�Z�ƒ�Z���j�Z�^�g�h�]���h�^�g�h�k�Z���g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m�� �m���;�h�j�m��- 
�M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m.  

�G�Z�� �h�k�g�h�\�m�� �g�Z�i�j�_�^�� �g�Z�\�_�^�_�g�b�o�� �q�b�ƒ�_�g�b�p�Z, �D�h�f�b�k�b�•�Z�� �k�Z�� �a�Z�^�h�\�h�‚�k�l�\�h�f�� �i�j�_�^�e�Z�`�_��
�B�a�[�h�j�g�h�f�� �\�_�„�m�� �L�_�o�g�b�q�d�h�]�� �n�Z�d�m�e�l�_�l�Z�� �m�� �;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m, �^�Z�� �d�Z�g�^�b�^�Z�l�Z��          
�^�j �F�Z�j�b�•�m�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �^�b�i�e�h�f�b�j�Z�g�h�] �b�g��̀_�ƒ�_�j�Z �l�_�o�g�h�e�h�]�b�•�_, �i�j�_�^�e�h�`�b�� �a�Z��
�b�a�[�h�j�� �m�� �a�\�Z�ƒ�_���j�_�^�h�\�g�h�] �i�j�h�n�_�k�h�j�Z �a�Z�� �m�`�m�� �g�Z�m�q�g�m�� �h�[�e�Z�k�l���o�_�f�b�•�Z���� �o�_�f�b�•�k�d�Z�� �l�_�o�g�h�e�h�]�b�•�Z�� �b��
�o�_�f�b�•�k�d�h���b�g�`�_�ƒ�_�j�k�l�\�h �b���^�Z���l�Z�d�Z�\�� �i�j�_�^�e�h�]�� �^�h�k�l�Z�\�b���<�_�„�m���g�Z�m�q�g�b�o���h�[�e�Z�k�l�b���l�_�o�g�b�q�d�b�o���g�Z�m�d�Z��
�M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m���� 
                                                    
 
 
 
�M���;�h�j�m�����f�Z�• 2023�����]�h�^�� 

�Q�E�:�G�H�<�B���D�H�F�B�K�B�3�? 
 

 
 

_______________________________________ 
�^�j���K�g�_�`�Z�g�Z���F�b�e�b�„, �j�_�^�h�\�g�b �i�j�h�n�_�k�h�j 

�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m - �L�_�o�g�b�q�d�b �n�Z�d�m�e�l�_�l���m���;�h�j�m 
 
 
 

_______________________________________ 
�^�j���F�b�e�Z�g���:�g�l�h�g�b�•�_�\�b�„, �j�_�^�h�\�g�b���i�j�h�n�_�k�h�j���m���i�_�g�a�b�•�b 

�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m - �L�_�o�g�b�q�d�b �n�Z�d�m�e�l�_�l���m���;�h�j�m 
 
 
 

_______________________________________ 
�^�j���G�_�[�h�•�r�Z���G�b�d�h�e�b�„�����g�Z�m�q�g�b���k�Z�\�_�l�g�b�d 

�M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m, �B�g�k�l�b�l�m�l���a�Z���o�_�f�b�•�m�����l�_�o�g�h�e�h�]�b�•�m���b���f�_�l�Z�e�m�j�]�b�•�m 



          

 
�K���:���@���?���L���:���D 

�J�?�N�?�J�:�L�:���D�H�F�B�K�B�3�?���2���I�J�B�3�:�<�4�?�G�B�F���D�:�G�>�B�>�:�L�B�F�:�� 
�A�:���B�A�;�H�J���M���A�<�:�5�?�� 

 
 

I - �H���D�H�G�D�M�J�K�M 
�G�Z�a�b�\���n�Z�d�m�e�l�_�l�Z�� �L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m 
�M�`�Z���g�Z�m�q�g�Z�����R�^�g�h�k�g�h���m�f�_�l�g�b�q�d�Z���h�[�e�Z�k�l�����O�_�f�b�•�Z�����o�_�f�b�•�k�d�Z���l�_�o�g�h�e�h�]�b�•�Z���b���o�_�f�b�•�k�d�h���b�g�`�_�ƒ�_�j�k�l�\�h 
�;�j�h�•���d�Z�g�^�b�^�Z�l�Z���d�h�•�b���k�_���[�b�j�Z�•�m�����������•�_�^�Z�g�� 
�;�j�h�•���i�j�b�•�Z�\�‚�_�g�b�o���d�Z�g�^�b�^�Z�l�Z�����������•�_�^�Z�g�� 
�B�f�_�g�Z���i�j�b�•�Z�\�‚�_�g�b�o���d�Z�g�^�b�^�Z�l�Z�� 
1. �F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ 

 
 

II - �H���D�:�G�>�B�>�:�L�B�F�: 
 
1) - �H�k�g�h�\�g�b���[�b�h�]�j�Z�n�k�d�b���i�h�^�Z�p�b 
- �B�f�_�����k�j�_�^�ƒ�_���b�f�_���b���i�j�_�a�b�f�_�� �F�Z�j�b�•�Z�����;�j�Z�g�b�k�e�Z�\�����I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ 
- �>�Z�l�m�f���b���f�_�k�l�h���j�h�{�_�ƒ�Z�� �������������������������;�h�j  
- �M�k�l�Z�g�h�\�Z���]�^�_���•�_���a�Z�i�h�k�e�_�g�� �M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m - �L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m 
- �A�\�Z�ƒ�_���j�Z�^�g�h���f�_�k�l�h�� �\�Z�g�j�_�^�g�b���i�j�h�n�_�k�h�j 
- �G�Z�m�q�g�Z�����h�^�g�h�k�g�h���m�f�_�l�g�b�q�d�Z���h�[�e�Z�k�l: �L�_�o�g�h�e�h�r�d�h���b�g�`�_�ƒ�_�j�k�l�\�h 
 
2) - �K�l�j�m�q�g�Z���[�b�h�]�j�Z�n�b�•�Z�����^�b�i�e�h�f�_���b���a�\�Z�ƒ�Z 
�H�k�g�h�\�g�_���k�l�m�^�b�•�_�� 
- �G�Z�a�b�\���m�k�l�Z�g�h�\�_�� �L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m���M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m 
- �F�_�k�l�h���b���]�h�^�b�g�Z���a�Z�\�j�r�_�l�d�Z�� �;�h�j�����������������]�h�^�b�g�Z 
�F�Z�k�l�_�j������ 
- �G�Z�a�b�\���m�k�l�Z�g�h�\�_�� 
- �F�_�k�l�h���b���]�h�^�b�g�Z���a�Z�\�j�r�_�l�d�Z�� 
- �M�`�Z���g�Z�m�q�g�Z�����h�^�g�h�k�g�h���m�f�_�l�g�b�q�d�Z���h�[�e�Z�k�l�� 
�F�Z�]�b�k�l�_�j�b�•�m�f������ 
- �G�Z�a�b�\���m�k�l�Z�g�h�\�_�� 
- �F�_�k�l�h���b���]�h�^�b�g�Z���a�Z�\�j�r�_�l�d�Z�� 
- �M�`�Z���g�Z�m�q�g�Z�����h�^�g�h�k�g�h���m�f�_�l�g�b�q�d�Z���h�[�e�Z�k�l�� 
�>�h�d�l�h�j�Z�l�� 
- �G�Z�a�b�\���m�k�l�Z�g�h�\�_�� �M�g�b�\�_�j�a�b�l�_�l���m���;�_�h�]�j�Z�^�m - �L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m 
- �F�_�k�l�h���b���]�h�^�b�g�Z���h�^�[�j�Z�g�_�� �;�h�j�����������������]�h�^�b�g�Z 
- �G�Z�k�e�h�\���^�b�k�_�j�l�Z�p�b�•�_�� �D�h�j�h�a�b�h�g�h���i�h�g�Z�r�Z�ƒ�_���[�Z�d�j�Z���m �k�m�e�n�Z�l�g�h�•���k�j�_�^�b�g�b���m���i�j�b�k�m�k�l�\�m���h�j�]�Z�g�k�d�b�o��
�b�g�o�b�[�b�l�h�j�Z 
- �M�`�Z���g�Z�m�q�g�Z�����h�^�g�h�k�g�h���m�f�_�l�g�b�q�d�Z���h�[�e�Z�k�l�� �O�_�f�b�•�Z�����o�_�f�b�•�k�d�Z���l�_�o�g�h�e�h�]�b�•�Z���b���o�_�f�b�•�k�d�h���b�g�`�_�ƒ�_�j�k�l�\�h 
�>�h�k�Z�^�Z�r�ƒ�b���b�a�[�h�j�b���m���g�Z�k�l�Z�\�g�Z���b���g�Z�m�q�g�Z���a�\�Z�ƒ�Z�� 
- �:�k�b�k�l�_�g�l��22.02.2007. 
- �>�h�p�_�g�l��04.02.2013. 
- �<�Z�g�j�_�^�g�b���i�j�h�n�_�k�h�j��27.11.2017. 

 

 



�������B�k�i�m�ƒ�_�g�b���m�k�e�h�\�b���a�Z���b�a�[�h�j���m���a�\�Z�ƒ�_: �j�_�^�h�\�g�b���i�j�h�n�_�k�h�j __ 

 

�H�;�:�<�?�A�G�B���M�K�E�H�<�B: 
 

 
 

  
���a�Z�h�d�j�m�`�b�l�b���b�k�i�m�ƒ�_�g���m�k�e�h�\���a�Z���a�\�Z�ƒ�_���m���d�h�•�_���k�_���[�b�j�Z�� 

�R�p�_�ga / �[�j�h�•���]�h�^�b�g�Z 
�j�Z�^�g�h�]���b�k�d�m�k�l�\�Z�� 
 

1 �I�j�b�k�l�m�i�g�h�� �i�j�_�^�Z�\�Z�ƒ�_�� �b�a�� �h�[�e�Z�k�l�b�� �a�Z�� �d�h�•�m�� �k�_�� �[�b�j�Z���� �i�h�a�b�l�b�\�g�h��
�h�p�_�ƒ�_�g�h���h�^���k�l�j�Z�g�_ �\�b�k�h�d�h�r�d�h�e�k�d�_���m�k�l�Z�g�h�\�_ 

 

2 �I�h�a�b�l�b�\�g�Z�� �h�p�_�g�Z�� �i�_�^�Z�]�h�r�d�h�]�� �j�Z�^�Z�� �m�� �k�l�m�^�_�g�l�k�d�b�f�� �Z�g�d�_�l�Z�f�Z��
�l�h�d�h�f���p�_�e�h�d�m�i�g�h�]�����i�j�_�l�o�h�^�g�h�]���b�a�[�h�j�g�h�]���i�_�j�b�h�^�Z�� 

�>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„��
�F�b�o�Z�•�e�h�\�b�„�����\�Z�g�j�_�^�g�b��
�i�j�h�n�_�k�h�j�����•�_���l�h�d�h�f��
�i�j�_�l�o�h�^�g�h�]���b�a�[�h�j�g�h�]��
�i�_�j�b�h�^�Z���i�j�b�e�b�d�h�f���k�\�b�o��
�h�p�_�ƒ�b�\�Z�ƒ�Z���h�^���k�l�j�Z�g�_��
�k�l�m�^�_�g�Z�l�Z���i�h�a�b�l�b�\�g�h��
�h�p�_�ƒ�_�g�Z�����i�j�b���q�_�f�m���•�_��
�k�j�_�^�ƒ�Z���\�j�_�^�g�h�k�l���h�p�_�g�_��
4,8. 

3 �B�k�d�m�k�l�\�h���m���i�_�^�Z�]�h�r�d�h�f���j�Z�^�m���k�Z���k�l�m�^�_�g�l�b�f�Z 
 

�>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„��
�F�b�o�Z�•�e�h�\�b�„�����\�Z�g�j�_�^�g�b��
�i�j�h�n�_�k�h�j�����k�l�_�d�e�Z���•�_��
�[�h�]�Z�l�h���i�_�^�Z�]�h�r�d�h��
�b�k�d�m�k�l�\�h���l�h�d�h�f��
�r�_�k�g�Z�_�k�l�h�]�h�^�b�r�ƒ�_�]��
�j�Z�^�Z �g�Z���L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m���m���;�h�j�m��
�M�g�b�\�_�j�a�b�l�_�l�Z���m��
�;�_�h�]�j�Z�^�m���g�Z�•�i�j�_���m���a�\�Z�ƒ�m��
�Z�k�b�k�l�_�g�l�Z�����a�Z�l�b�f��
�^�h�p�_�g�l�Z, �Z���m���i�j�_�l�o�h�^�g�h�f��
�b�a�[�h�j�g�h�f���i�_�j�b�h�^�m���m��
�a�\�Z�ƒ�m���\�Z�g�j�_�^�g�h�]��
�i�j�h�n�_�k�h�j�Z. 

 
 

 
 

 
 ���a�Z�h�d�j�m�`�b�l�b���b�k�i�m�ƒ�_�g���m�k�e�h�\���a�Z���a�\�Z�ƒ�_���m���d�h�•�_���k�_���[�b�j�Z�� 
 

�;�j�h�•���f�_�g�l�h�j�k�l�\�Z������
�m�q�_�r�„�Z���m���d�h�f�b�k�b�•�b �b��
�^�j�� 

4 �J�_�a�m�e�l�Z�l�b���m���j�Z�a�\�h�•�m���g�Z�m�q�g�h�g�Z�k�l�Z�\�g�h�]���i�h�^�f�e�Z�l�d�Z 
 

�D�Z�g�^�b�^�Z�l���^�j���F�Z�j�b�•�Z��
�I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„��
�[�b�e�Z���•�_���f�_�g�l�h�j��11 
(�•�_�^�Z�g�Z�_�k�l) �a�Z�\�j�r�g�b�o��
�j�Z�^�h�\�Z�����h�^���l�h�]�Z��10 
���^�_�k�_�l�� �m���f�_�j�h�^�Z�\�g�h�f��
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�k�_�f�b�g�Z�j�k�d�h�]�� �j�Z�^�Z�� �m �h�d�\�b�j�m�� �k�i�_�p�b�•�Z�e�g�h�]�� �d�m�j�k�Z�� �a�Z�� �^�_�n�b�g�b�k�Z�ƒ�_�� �l�_�f�_�� �^�h�d�l�h�j�k�d�_�� �^�b�k�_�j�l�Z�p�b�•�_�� �M��
�i�_�j�b�h�^�m�� �h�^�� �i�j�\�h�]�� �b�a�[�h�j�Z �m�� �g�Z�k�l�Z�\�g�h�� �a�\�Z�ƒ�_���m�q�_�k�l�\�h�\�Z�e�Z�� �•�_�� �m�� �j�Z�^�m �d�h�f�b�k�b�•�_�� �a�Z�� �h�^�[�j�Z�g�m 1 ���•�_�^�g�_����
�^�h�d�l�h�j�k�d�_���^�b�k�_�j�l�Z�p�b�•�_�� �m�d�m�i�g�h 11 ���•�_�^�Z�g�Z�_�k�l�� �f�Z�k�l�_�j���j�Z�^�h�\�Z����63 (�r�_�a�^�_�k�_�l���l�j�b�����a�Z�\�j�r�g�Z���j�Z�^�Z���b��4 
���q�_�l�b�j�b�����^�b�i�e�h�f�k�d�Z���j�Z�^�Z. 

5. �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �m�q�_�k�l�\�h�\�Z�e�Z�� �•�_�� �m�� �j�_�Z�e�b�a�Z�p�b�•�b�� �\�b�r�_�� �i�j�h�•�_�d�Z�l�Z�����f�_�{�m�� �d�h�•�b�f�Z���k�m 
�f�_�{�m�g�Z�j�h�^�g�b�� �i�j�h�•�_�d�l�b���� �3�6�7�� �6�$�7�5�(�3�6�� �³�5�H�V�H�D�U�F�K�� �R�Q�� �W�K�H�� �,�Q�W�H�J�U�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�I�� �6�S�D�W�L�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W��
Analyses and Advanced Metal Recovery to Ens�X�U�H�� �6�X�V�W�D�L�Q�D�E�O�H�� �5�H�V�R�X�U�F�H�� �'�H�Y�H�O�R�S�P�H�Q�W�³�� ��2014-2019); 
Modernisation of Post-Graduate Studies in Chemistry and Chemistry Related Programmes (TEMPUS 
MCHEM); Development of Environment and Resources Engineering Learning (TEMPUS DEREL); �d�Z�h��
�b���i�j�h�•�_�d�l�b���n�b�g�Z�g�k�b�j�Z�g�b���h�^���k�l�j�Z�g�_���F�b�g�b�k�l�Z�j�k�l�\�Z���i�j�h�k�\�_�l�_�����g�Z�m�d�_���b���l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_��
�K�j�[�b�•�_: �Ä�G�_�d�b���Z�k�i�_�d�l�b���j�Z�k�l�\�Z�j�Z�ƒ�Z���f�_�l�Z�e�Z���b���i�j�b�j�h�^�g�b�o���f�b�g�_�j�Z�e�Z�³�����[�j�h�•���i�j�h�•�_�d�l�Z��������������, �i�_�j�b�h�^��
�j�_�Z�e�b�a�Z�p�b�•�_�� ����11-2019., �j�m�d�h�\�h�^�b�e�Z�p: �i�j�h�n���� �^�j�� �F�b�e�Z�g�� �:�g�l�h�g�b�•�_�\�b�„��, �Ä�G�_�d�b�� �Z�k�i�_�d�l�b�� �j�Z�k�l�\�Z�j�Z�ƒ�Z��
�f�_�l�Z�e�Z�� �b�� �k�m�e�n�b�^�g�b�o�� �f�b�g�_�j�Z�e�Z�³ ���[�j�h�•�� �i�j�h�•�_�d�l�Z���� �H�B�� ���������������� �i�_�j�b�h�^�� �j�_�Z�e�b�a�Z�p�b�•�_�� ��������-2010., 
�j�m�d�h�\�h�^�b�e�Z�p: �i�j�h�n���� �^�j�� �F�b�e�Z�g�� �:�g�l�h�g�b�•�_�\�b�„������ �Z�g�]�Z�`�h�\�Z�ƒ�_ �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-9/2021-
14/200131) �b�� �Z�g�]�Z�`�h�\�Z�ƒ�_ �i�h�� �m�]�h�\�h�j�m�� ���[�j�h�•���� ������-03-68/2022-14������������������ �h�� �j�_�Z�e�b�a�Z�p�b�•�b�� �b��
�n�b�g�Z�g�k�b�j�Z�ƒ�m���g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]���j�Z�^�Z���G�B�H���m���������������b���������������]�h�^�b�g�b���k�Z���F�b�g�b�k�l�Z�j�k�l�\�h�f���i�j�h�k�\�_�l�_����
�g�Z�m�d�_���b���l�_�o�g�h�e�h�r�d�h�]���j�Z�a�\�h�•�Z���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_�� �L�j�_�g�m�l�g�h���•�_���Z�g�]�Z�`�h�\�Z�g�Z �i�h���m�]�h�\�h�j�m�����[�j�h�•����������-03-
47/2023-�������������������������h���j�_�Z�e�b�a�Z�p�b�•�b���b���n�b�g�Z�g�k�b�j�Z�ƒ�m���g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�h�]���j�Z�^�Z���G�B�H���m���������������]�h�^�b�g�b��
�k�Z�� �F�b�g�b�k�l�Z�j�k�l�\�h�f�� �g�Z�m�d�_���� �l�_�o�g�h�e�h�r�d�h�]�� �j�Z�a�\�h�•�Z�� �b�� �b�g�h�\�Z�p�b�•�Z�� �J�_�i�m�[�e�b�d�_�� �K�j�[�b�•�_�� �M�q�_�k�l�\�h�\�Z�e�Z�� �•�_ �m��
�^�_�\�_�l�h�f���n�_�k�l�b�\�Z�e�m���g�Z�m�d�_���Ä�L�b�f�h�q�d�b���G�Z�m�q�g�b���L�h�j�g�Z�^�h��- �L�G�L ��������� .́ 



6. �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �j�_�p�_�g�a�b�j�Z�e�Z�� �•�_�� �j�Z�^�h�\�_�� �a�Z���f�_�{�m�g�Z�j�h�^�g�_�� �q�Z�k�h�i�b�k�_: Acta 
Biomaterialia, Arabian Journal of Chemistry, Colloid and Surfaces A: Physicochemical and Engineering 
Aspects, Corrosion Science, Electrochimica Acta, Engineering Failure Analysis, Journal of Molecular 
Liquids, Journal of the Taiwan Institute of Chemical Engineers, Materials Chemistry and Physics, 
Surfaces and Interfaces, Open chemistry, Journal of dispersion science and technology, Journal of Taibah 
University of Science, Scientific Reports, Sensors, Lubricants, �q�Z�k�h�i�b�k���g�Z�p�b�h�g�Z�e�g�h�]���a�g�Z�q�Z�•�Z: �A�Z�r�l�b�l�Z��
�F�Z�l�_�j�b�•�Z�e�Z�����d�Z�h���b �j�Z�^�h�\�_ �a�Z���f�_�{�m�g�Z�j�h�^�g�b �k�b�f�i�h�a�b�•�m�f �(�F�R�7�(�5�¶����. 
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1. �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„ �•�_���q�e�Z�g���\�b�r�_���d�h�f�b�k�b�•�Z���L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z���m���;�h�j�m�����D�h�f�b�k�b�•�_���a�Z��
�k�l�m�^�b�•�_��III  �k�l�_�i�_�g�Z������������-���������������D�h�f�b�k�b�•�_���a�Z���d�h�g�l�j�h�e�m���j�_�n�_�j�Z�l�Z���a�Z���b�a�[�h�j���g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z��
�g�Z�� �L�_�o�g�b�q�d�h�f�� �n�Z�d�m�e�l�_�l�m�� �m�� �;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m (2022-������ �D�h�f�b�k�b�•�_�� �a�Z�� �i�j�Z�„�_�ƒ�_�� �b��
�m�g�Z�i�j�_�{�_�ƒ�_�� �d�\�Z�e�b�l�_�l�Z�� �g�Z�k�l�Z�\�_�� ����������-�������������� �?�l�b�q�d�_�� �d�h�f�b�k�b�•�_�� ����������-�������������� �D�h�f�b�k�b�•�_�� �a�Z�� �j�Z�^��
�[�b�[�e�b�h�l�_�d�_������������-���������������[�b�e�Z���•�_���i�j�_�^�k�_�^�g�b�d �D�h�f�b�k�b�•�_���a�Z���i�h�i�b�k���a�Z�e�b�o�Z���k�b�l�g�h�]���b�g�\�_�g�l�Z�j�Z�����Z�f�[�Z�e�Z�`�_����
�f�Z�l�_�j�b�•�Z�e�Z�� �b�� �j�h�[�_�� �m�� �f�Z�]�Z�p�b�g�m�� �b�� �k�d�j�b�i�l�Z�j�g�b�p�b�� �������������� �[�b�e�Z�� �•�_���a�Z�f�_�g�b�d�� �j�m�d�h�\�h�^�b�h�p�Z�� �k�m�^�b�•�k�d�h�]��
�i�j�h�]�j�Z�f�Z�� �g�Z�� �f�Z�k�l�_�j�� �Z�d�Z�^�_�f�k�d�b�f�� �k�l�m�^�b�•�Z�f�Z�� ����������-2022), �a�Z�f�_�g�b�d je �r�_�n�Z�� �D�Z�l�_�^�j�_�� �a�Z�� �o�_�f�b�•�m�� �b��
�o�_�f�b�•�k�d�m���l�_�o�g�h�e�h�]�b�•�m����2022-2025), �q�e�Z�g���•�_���K�Z�\�_�l�Z���L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z�� �m���;�h�j�m������������-2022, 2022-
2026������ �;�b�e�Z�� �•�_�� �q�e�Z�g�� �b�g�l�_�j�^�b�k�p�b�i�e�b�g�Z�j�g�h�]�� �i�j�h�•�_�d�l�g�h�]�� �l�b�f�Z�� ����������-2022) �b �q�e�Z�g�� �j�Z�^�g�_�� �]�j�m�i�_�� �d�h�•�Z��
�\�j�r�b���i�j�h�f�h�p�b�•�m���N�Z�d�m�e�l�_�l�Z���d�h�^���m�q�_�g�b�d�Z���k�j�_�^�ƒ�b�o���r�d�h�e�Z�����r�d�h�e�k�d�Z�����������������������]�h�^�b�g�Z�������>�j���F�Z�j�b�•�Z��
�I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���•�_���r�_�k�l���i�m�l�Z���[�b�e�Z���q�e�Z�g���d�h�f�b�k�b�•�Z���a�Z���i�j�b�i�j�_�f�m���j�_�n�_�j�Z�l�Z���h���k�l�b�p�Z�ƒ�m���a�\�Z�ƒ�Z���b��
�a�Z�k�g�b�\�Z�ƒ�m���j�Z�^�g�h�]���h�^�g�h�k�Z���g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m �m���;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z��
�m�� �;�_�h�]�j�Z�^�m���� �h�^�� �l�h�]�Z�� �^�\�Z�� �i�m�l�Z���•�_�� �[�b�e�Z�� �i�j�_�^�k�_�^�g�b�d�� �d�h�f�b�k�b�•�_�� �;�b�e�Z�� �•�_�� �b�� �q�e�Z�g�� �d�h�f�b�k�b�•�_�� �a�Z�� �h�p�_�g�m��
�i�j�b�k�l�m�i�g�h�]���i�j�_�^�Z�\�Z�ƒ�Z�� 

�������;�b�e�Z���•�_���q�e�Z�g���k�l�j�m�q�g�h-�h�i�_�j�Z�l�b�\�g�h�]���l�b�f�Z���H�d�j�m�`�g�h�]���r�l�Z�[�Z���a�Z���\�Z�g�j�_�^�g�_���k�b�l�m�Z�p�b�•�_���[�h�j�k�d�h�]���m�i�j�Z�\�g�h�]��
�h�d�j�m�]�Z���a�Z���a�Z�r�l�b�l�m���b���k�i�Z�k�Z�\�Z�ƒ�_���h�^���l�_�o�g�b�q�d�h-�l�_�o�g�h�e�h�r�d�b�o���g�_�k�j�_�„�Z���������������� 

4. �>�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���[�b�e�Z���•�_���f�_�g�l�h�j�������k�l�m�^�_�g�l�k�d�Z���j�Z�^�Z���b�a�e�Z�]�Z�g�Z���g�Z��EcoTERS'18 �b���•�_�^�g�h�]��
�b�a�e�Z�]�Z�g�h�]���g�Z ISC 2021�����d�Z�h���b���j�Z�^�h�\�Z���b�a�e�Z�]�Z�g�b�o���g�Z���L�_�o�g�h�e�h�]�b�•�Z�^�b. 

5. �>�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_�� �m�� �h�d�\�b�j�m�� �Z�g�]�Z�`�h�\�Z�ƒ�Z�� �g�Z�� �7�H�P�S�X�V�� �i�j�h�•�_�d�l�b�f�Z�� ���0�&�+�(�0�� �b��
�'�(�5�(�/�������b�a�f�_�{�m���h�k�l�Z�e�h�]�����j�Z�^�b�e�Z���b���g�Z���n�h�j�f�b�j�Z�ƒ�m���g�Z�k�l�Z�\�g�h�]���f�Z�l�_�j�b�•�Z�e�Z���a�Z���d�m�j�k�_�\�_���a�Z���d�h�g�l�b�g�m�b�j�Z�g�h��
�h�[�j�Z�a�h�\�Z�ƒ�_�� 

 
�������K�Z�j�Z�^�ƒ�Z���k�Z���^�j�m�]�b�f���\�b�k�h�d�h�r�d�h�e�k�d�b�f�����g�Z�m�q�g�h�b�k�l�j�Z�`�b�\�Z�q�d�b�f���m�k�l�Z�g�h�\�Z�f�Z�����h�^�g�h�k�g�h���m�k�l�Z�g�h�\�Z�f�Z���d�m�e�l�m�j�_���b�e�b��
�m�f�_�l�g�h�k�l�b���m���a�_�f�‚�b���b���b�g�h�k�l�j�Z�g�k�l�\�m 
 

1. �>�j���F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„�� �•�_ �[�b�e�Z �k�Z�j�Z�^�g�b�d���g�Z�� �j�_�Z�e�b�a�Z�p�b�•�b�� �f�_�{�m�g�Z�j�h�^�g�h�]�� �i�j�h�•�_�d�l�Z�� �Ä�-�6�7��
SATREPS Research on the Integration System of Spatial Environment Analyses and Advanced Metal 
�5�H�F�R�Y�H�U�\�� �W�R�� �(�Q�V�X�U�H�� �6�X�V�W�D�L�Q�D�E�O�H�� �5�H�V�R�X�U�F�H�� �'�H�Y�H�O�R�S�P�H�Q�W�³�� ���i�j�h�•�_�d�l�g�b�� �p�b�d�e�m�k�� ���������±�����������]�h�^������ �d�h�•�b�� �k�_��
�k�i�j�h�\�h�^�b�h �b�a�f�_�{�m���g�Z�m�q�g�h�±�h�[�j�Z�a�h�\�g�b�o���m�k�l�Z�g�h�\�Z���b�a���3�Z�i�Z�g�Z�����M�g�b�\�_�j�a�b�l�_�l���:�d�b�l�Z�����b���J�_�i�m�[�e�b�d�_���K�j�[�b�•�_��
���L�_�o�g�b�q�d�b���n�Z�d�m�e�l�_�l���m���;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l �m���;�_�h�]�j�Z�^�m�����B�g�k�l�b�l�m�l���a�Z���j�m�^�Z�j�k�l�\�h���b���f�_�l�Z�e�m�j�]�b�•�m���m���;�h�j�m������
�I �j�h�•�_�d�Z�l��TEMPUS MCHEM �j�_�Z�e�b�a�h�\�Z�e�_�� �k�m�� �i�Z�j�l�g�_�j�k�d�_�� �m�k�l�Z�g�h�\�_: University of Greenwich, UK; 
University of Belgrade, SRB; University of Nis, SRB; University of Kragujevac, SRB; University of Novi 
Sad, SRB; Business and Technical College of Applied Studies in Uzice, SRB; Serbian Chemical Society, 
SRB; The Greens of Serbia , SRB; Standing Conference of Towns and Municipalities, SRB; Ministry of 
Environmental and Spatial Planning, SRB; University of Nova Gorica, SVN; Brno University of 
�7�H�F�K�Q�R�O�R�J�\�����&�=�(�����5�:�7�+���$�D�F�K�H�Q���8�Q�L�Y�H�U�V�L�W�\�����'�(�����Z���i�j�h�•�_�d�Z�l��TEMPUS DEREL: University of Florence, 
ITA; University of Belgrade, SRB; University of Novi Sad, SRB; Regional Development Agency of 
Eastern Serbia (RARIS), SRB; Copper Smelting and Refinnig Plant Bor (TIR), SRB; Serbian 
Environmental Protection Agency (SEPA), SRB; Ministry of Environment and Physical Planning, 
Macedonia, MK; Agency of Environment and Forestry, ALB; National Agency of Natural Resources, 
ALB; Center for Climate Change, MK; University of Tirana, ALB; Polytechnic University of Tirana, 
ALB; Goce Delcev University, MK; Ruhr University Bochum, DE; St. Kliment Ohridski University of 
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�G�Z���D�h�g�d�m�j�k���a�Z���b�a�[�h�j���•�_�^�g�h�]���j�_�^�h�\�g�h�]���i�j�h�n�_�k�h�j�Z���a�Z���m�`�m���g�Z�m�q�g�m���h�[�e�Z�k�l���o�_�f�b�•�Z�����o�_�f�b�•�k�d�Z���l�_�o�g�h�e�h�]�b�•�Z��
�b�� �o�_�f�b�•�k�d�h�� �b�g�`�_�ƒ�_�j�k�l�\�h���� �i�j�b�•�Z�\�b�h�� �k�_�� �•�_�^�Z�g�� �d�Z�g�^�b�^�Z�l�����^�j�� �F�Z�j�b�•�Z�� �I�_�l�j�h�\�b�„�� �F�b�o�Z�•�e�h�\�b�„���� �^�b�i�e�h�f�b�j�Z�g�b��
�b�g�`�_�ƒ�_�j���l�_�o�g�h�e�h�]�b�•�_�����\�Z�g�j�_�^�g�b���i�j�h�n�_�k�h�j���L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z���m���;�h�j�m��- �M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m�� 

�G�Z�� �h�k�g�h�\�m���Z�g�Z�e�b�a�_�� �i�j�b�e�h�`�_�g�_�� �^�h�d�m�f�_�g�l�Z�p�b�•�_�� �b���g�Z�\�_�^�_�g�b�o�� �q�b�ƒ�_�g�b�p�Z�� �h�� �^�h�k�Z�^�Z�r�ƒ�h�•�� �g�Z�k�l�Z�\�g�h-
�i�_�^�Z�]�h�r�d�h�•�� �b�� �g�Z�m�q�g�h-�b�k�l�j�Z�`�b�\�Z�q�d�h�•�� �Z�d�l�b�\�g�h�k�l�b�� �d�Z�g�^�b�^�Z�l�Z�����D�h�f�b�k�b�•�Z�� �a�Z�� �i�b�k�Z�ƒ�_�� �j�_�n�_�j�Z�l�Z�� �h�p�_�ƒ�m�•�_, �^�Z��
�d�Z�g�^�b�^�Z�l���^�j���F�Z�j�b�•�Z���I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„�����^�b�i�e�����b�g�`�����l�_�o�g�h�e�h�]�b�•�_�����b�k�i�m�ƒ�Z�\�Z���k�\�_���m�k�e�h�\�_���a�Z���b�a�[�h�j���m���a�\�Z�ƒ�_��
�j�_�^�h�\�g�h�]�� �i�j�h�n�_�k�h�j�Z���i�j�h�i�b�k�Z�g�_ �A�Z�d�h�g�h�f�� �h�� �\�b�k�h�d�h�f�� �h�[�j�Z�a�h�\�Z�ƒ�m���� �K�l�Z�l�m�l�h�f�� �L�_�o�g�b�q�d�h�]�� �n�Z�d�m�e�l�_�l�Z�� �m�� �;�h�j�m���± 
�M�g�b�\�_�j�a�b�l�_�l�Z�� �m�� �;�_�h�]�j�Z�^�m���� �I�j�Z�\�b�e�g�b�d�h�f�� �h�� �g�Z�q�b�g�m�� �b�� �i�h�k�l�m�i�d�m�� �k�l�b�p�Z�ƒ�Z�� �a�\�Z�ƒ�Z�� �b�� �a�Z�k�g�b�\�Z�ƒ�m�� �j�Z�^�g�h�]�� �h�^�g�h�k�Z��
�g�Z�k�l�Z�\�g�b�d�Z���M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m�����I�j�Z�\�b�e�g�b�d�h�f���h���g�Z�q�b�g�m���b���i�h�k�l�m�i�d�m���k�l�b�p�Z�ƒ�Z���a�\�Z�ƒ�Z���b���a�Z�k�g�b�\�Z�ƒ�Z���j�Z�^�g�h�]��
�h�^�g�h�k�Z���g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z���g�Z���L�_�o�g�b�q�d�h�f���n�Z�d�m�e�l�_�l�m���m���;�h�j�m�����d�Z�h���b���m�k�e�h�\�b�f�Z���g�Z�\�_�^�_�g�b�f���m���I�j�Z�\�b�e�g�b�d�m���h��
�f�b�g�b�f�Z�e�g�b�f�� �m�k�e�h�\�b�f�Z�� �a�Z�� �k�l�b�p�Z�ƒ�_�� �a�\�Z�ƒ�Z�� �g�Z�k�l�Z�\�g�b�d�Z�� �g�Z�� �M�g�b�\�_�j�a�b�l�_�l�m�� �m�� �;�_�h�]�j�Z�^�m�� �b�� �I�j�Z�\�b�e�g�b�d�m�� �h�� �g�Z�q�b�g�m����
�i�h�k�l�m�i�d�m���b���[�e�b�`�b�f���m�k�e�h�\�b�f�Z���k�l�b�p�Z�ƒ�Z���a�\�Z�ƒ�Z���b���a�Z�k�g�b�\�Z�ƒ�Z���j�Z�^�g�h�]���h�^�g�h�k�Z���g�Z�k�l�Z�\�g�b�d�Z���b���k�Z�j�Z�^�g�b�d�Z���g�Z���L�_�o�g�b�q�d�h�f��
�n�Z�d�m�e�l�_�l�m���m���;�h�j�m�����M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m.  

�D�h�f�b�k�b�•�Z���k�Z���a�Z�^�h�\�h�‚�k�l�\�h�f���i�j�_�^�e�Z�`�_���B�a�[�h�j�g�h�f���\�_�„�m���L�_�o�g�b�q�d�h�]���n�Z�d�m�e�l�_�l�Z�� �m���;�h�j�m - �M�g�b�\�_�j�a�b�l�_�l�Z�� �m��
�;�_�h�]�j�Z�^�m���� �^�Z�� �d�Z�g�^�b�^�Z�l�Z���^�j�� �F�Z�j�b�•�m�� �I�_�l�j�h�\�b�„���F�b�o�Z�•�e�h�\�b�„���� �^�b�i�e���� �b�g�`���� �l�_�o�g�h�e�h�]�b�•�_���� �i�j�_�^�e�h�`�b�� �a�Z�� �b�a�[�h�j�� �m��
�a�\�Z�ƒ�_���j�_�^�h�\�g�h�]���i�j�h�n�_�k�h�j�Z �a�Z���m�`�m���g�Z�m�q�g�m���h�[�e�Z�k�l���o�_�f�b�•�Z�����o�_�f�b�•�k�d�Z���l�_�o�g�h�e�h�]�b�•�Z���b���o�_�f�b�•�k�d�h���b�g�`�_�ƒ�_�j�k�l�\�h �b��
�^�Z���i�j�_�^�e�h�]���i�j�h�k�e�_�^�b �<�_�„�m���g�Z�m�q�g�b�o���h�[�e�Z�k�l�b���l�_�o�g�b�q�d�b�o���g�Z�m�d�Z���M�g�b�\�_�j�a�b�l�_�l�Z���m���;�_�h�]�j�Z�^�m�� 
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