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Sažetak
�A�u�d�i�o� �p�r�o�v�o�d�n�i�c�i� �r�e�d�o�v�n�o� �s�e� �s�p�e�c�i�f�i�c�i�r�a�j�u� �m�e�t�a�l�u�r�š�k�i�m� �s�t�e�p�e�n�i�m�a� �
�i�s�t�o���e� �-�-� �4�N� �(�9�9�,�9�9�%�)�,� �6�N� �(�9�9�,�9�9�9�9�%�)� �i� �v�i�š�i�m� �-�-� �d�o�k� �s�e� �k�o�n�s�t�r�u�k�c�i�j�s�k�i
�m�a�t�e�r�i�j�a�l�i� �k�o�j�i� �t�e� �p�r�o�v�o�d�n�i�k�e� �n�o�s�e�,� �p�o�d�i�ž�u� �i� �z�a�v�r�š�a�v�a�j�u� �s�p�e�c�i�f�i�c�i�r�a�j�u�,� �a�k�o� �s�e� �u�o�p���e� �s�p�e�c�i�f�i�c�i�r�a�j�u�,� �p�r�e�m�a� �i�z�g�l�e�d�u�.� �Z�a� �o�v�u� �a�s�i�m�e�t�r�i�j�u� �n�e�m�a
�o�p�r�a�v�d�a�n�j�a�:� �m�a�t�e�r�i�j�a�l� �n�o�s�a�
�a� �u� �n�e�p�r�e�k�i�d�n�o�m� �k�o�n�t�a�k�t�u� �s�a� �s�i�g�n�a�l�n�i�m� �k�a�b�l�o�m� �u�
�e�s�t�v�u�j�e� �u� �e�l�e�k�t�r�o�m�a�g�n�e�t�s�k�o�m� �o�k�r�u�ž�e�n�j�u� �b�l�i�s�k�o�g� �p�o�l�j�a� �k�a�b�l�a�,
�p�a� �s�u� �n�j�e�g�o�v�a� �m�a�g�n�e�t�s�k�a� �i� �d�i�e�l�e�k�t�r�i�
�n�a� �s�v�o�j�s�t�v�a� �m�j�e�r�l�j�i�v�i� �u�l�a�z�i� �i�n�s�t�a�l�a�c�i�j�e�,� �a� �n�e� �d�e�k�o�r�a�c�i�j�a�.� �P�r�e�d�l�a�ž�e�m�o� �k�l�a�s�i�f�i�k�a�c�i�j�u� �
�i�s�t�o���e� �k�o�n�s�t�r�u�k�c�i�j�s�k�o�g
�d�r�v�e�t�a� �p�o� �N�-�s�t�e�p�e�n�u�,� �a�n�a�l�o�g�n�u� �N�-�s�k�a�l�i� �z�a� �m�e�t�a�l�e�,� �a�l�i� �d�e�f�i�n�i�r�a�n�u� �v�e�l�i�
�i�n�o�m� �r�e�l�e�v�a�n�t�n�o�m� �z�a� �n�e�p�r�o�v�o�d�n�i�k�:� �p�r�e�o�s�t�a�l�i�m� �p�a�r�a�m�a�g�n�e�t�s�k�i�m
�s�a�d�r�ž�a�j�e�m�.� �S�t�e�p�e�n� �d�r�v�e�t�a� �u�t�v�r���u�j�e� �s�e� �n�j�e�g�o�v�o�m� �z�a�p�r�e�m�i�n�s�k�o�m� �m�a�g�n�e�t�s�k�o�m� �s�u�s�c�e�p�t�i�b�i�l�n�o�š���u� �i�,� �e�k�v�i�v�a�l�e�n�t�n�o�,� �k�o�m�b�i�n�i�r�a�n�i�m� �m�a�s�e�n�i�m
�u�d�j�e�l�o�m� �d�o�m�i�n�a�n�t�n�i�h� �p�a�r�a�m�a�g�n�e�t�s�k�i�h� �o�n�e�
�i�š���e�n�j�a�,� �ž�e�l�j�e�z�a� �i� �m�a�n�g�a�n�a�,� �o�d�r�e���e�n�i�m� �m�a�s�e�n�o�m� �s�p�e�k�t�r�o�m�e�t�r�i�j�o�m� �s� �i�n�d�u�k�t�i�v�n�o� �s�p�r�e�g�n�u�t�o�m
�p�l�a�z�m�o�m� �n�a�k�o�n� �m�i�k�r�o�v�a�l�n�e� �k�i�s�e�l�i�n�s�k�e� �d�i�g�e�s�t�i�j�e�.� �K�a�r�a�k�t�e�r�i�z�i�r�a�m�o� �1�1� �k�a�n�d�i�d�a�t�s�k�i�h� �v�r�s�t�a� �i� �p�o�k�a�z�u�j�e�m�o� �d�a� �j�e� �v�e���i�n�a� �t�v�r�d�i�h� �v�r�s�t�a� �z�a� �n�a�m�j�e�š�t�a�j� �-�-
�n�a�r�o�
�i�t�o� �b�i�j�e�l�i� �h�r�a�s�t�,� �s� �4�1� �d�o� �1�9�0� �p�p�m� �ž�e�l�j�e�z�a� �-�-� �i�s�p�o�d� �n�e�u�t�r�a�l�n�o�s�t�i� �4�N�,� �d�o�k� �p�l�a�n�t�a�ž�n�a� �t�i�k�o�v�i�n�a� �(�T�e�c�t�o�n�a� �g�r�a�n�d�i�s�)�,� �u�z�g�o�j�e�n�a� �u�n�u�t�a�r� �5� �d�e�g� �o�d
�g�e�o�m�a�g�n�e�t�s�k�o�g� �e�k�v�a�t�o�r�a�,� �d�o�s�e�ž�e� �5�N� �(�9�9�,�9�9�9� �p�o�s�t�o� �m�a�g�n�e�t�s�k�i� �n�e�u�t�r�a�l�n�a�,� �F�e� �+� �M�n� �<�=� �1�0� �p�p�m�)� �u� �s�t�a�n�j�u� �i�s�p�o�r�u�k�e� �i� �6�N� �o�d�a�b�i�r�o�m� �p�o�j�e�d�i�n�a�
�n�e
�g�r�e�d�i�c�e�.� �N�a�v�o�d�i�m�o� �i�n�s�t�r�u�m�e�n�t�a�c�i�j�u�,� �g�r�a�n�i�c�e� �s�t�e�p�e�n�a�,� �d�i�e�l�e�k�t�r�i�
�n�e� �p�o�s�l�j�e�d�i�c�e� �o�r�i�j�e�n�t�a�c�i�j�e� �v�l�a�k�a�n�a� �i� �s�a�d�r�ž�a�j�a� �v�l�a�g�e� �t�e� �r�e�k�l�a�s�i�f�i�k�a�c�i�j�u� �n�e�u�t�r�a�l�n�o�g
drveta u „magnetski kompromitirano" nakon nanošenja bilo koje završne obrade katalizirane metalom.

1. UVOD

�T�r�ž�i�š�t�e� �a�u�d�i�o�f�i�l�s�k�i�h� �p�r�o�v�o�d�n�i�k�a� �o�r�g�a�n�i�z�i�r�a�n�o� �j�e� �o�k�o� �
�i�s�t�o���e�.� �B�a�k�a�r� �b�e�z� �k�i�s�i�k�a� �p�r�o�d�a�j�e� �s�e� �k�a�o� �4�N� �(�9�9�,�9�9� �p�o�s�t�o�)�,� �5�N�,� �6�N� �i� �-�-� �n�a� �g�r�a�n�i�c�i
�o�n�o�g�a� �š�t�o� �e�l�e�k�t�r�o�l�i�t�i�
�k�o� �r�a�f�i�n�i�r�a�n�j�e� �m�o�ž�e� �i�s�p�o�r�u�
�i�t�i� �-�-� �7�N�.� �P�o�d�r�a�z�u�m�i�j�e�v�a� �s�e� �d�a� �s�v�a�k�a� �d�o�d�a�t�n�a� �d�e�v�e�t�k�a� �u�k�l�a�n�j�a� �m�j�e�s�t�o� �r�a�s�p�r�š�e�n�j�a�,
�n�e�
�i�s�t�o���u� �n�a� �g�r�a�n�i�c�i� �z�r�n�a�,� �p�a�r�a�m�a�g�n�e�t�s�k�u� �i�n�k�l�u�z�i�j�u�.� �D�a� �l�i� �s�e� �
�u�j�n�a� �k�o�r�i�s�t� �p�o�s�l�j�e�d�n�j�e� �d�e�v�e�t�k�e� �o�d�r�ž�a�v�a� �u� �k�o�n�t�r�o�l�i�r�a�n�o�m� �t�e�s�t�u� �s�l�u�š�a�n�j�a
�z�a�s�e�b�n�o� �j�e� �p�i�t�a�n�j�e�,� �o�b�r�a���e�n�o� �d�r�u�g�d�j�e� �u� �o�v�o�m� �
�a�s�o�p�i�s�u�;� �o�v�d�j�e� �j�e� �v�a�ž�n�o� �d�a� �i�n�d�u�s�t�r�i�j�a� �p�o�s�j�e�d�u�j�e� �s�t�r�o�g�,� �k�v�a�n�t�i�t�a�t�i�v�a�n� �i� �u�n�i�v�e�r�z�a�l�n�o
�r�a�z�u�m�l�j�i�v� �r�j�e�
�n�i�k� �z�a� �
�i�s�t�o���u� �p�r�o�v�o�d�n�i�k�a�.

�T�a�k�a�v� �r�j�e�
�n�i�k� �n�e� �p�o�s�j�e�d�u�j�e� �n�i� �z�a� �š�t�a� �d�r�u�g�o�.� �K�a�b�e�l� �s�e� �o�c�i�j�e�n�i� �s�a� �s�e�d�a�m� �d�e�v�e�t�k�i�,� �a� �z�a�t�i�m� �p�o�l�o�ž�i� �n�a� �p�o�d�,� �p�r�i�
�v�r�s�t�i� �u� �z�i�d� �i�l�i� �o�s�l�o�n�i� �p�r�e�k�o
�n�o�s�a�
�a� �p�o�t�p�u�n�o� �n�e�s�p�e�c�i�f�i�c�i�r�a�n�o�g� �s�a�s�t�a�v�a�.� �N�o�s�a�
� �s�e� �b�i�r�a� �p�r�e�m�a� �b�o�j�i�.� �T�a�k�a�v� �j�e� �p�o�l�o�ž�a�j� �d�r�v�e�t�a� �u� �a�u�d�i�o� �s�i�s�t�e�m�u�:� �k�o�n�s�t�r�u�k�c�i�j�s�k�i� �n�o�s�i�v�o�,
�u� �n�e�p�r�e�k�i�d�n�o�m� �f�i�z�i�
�k�o�m� �k�o�n�t�a�k�t�u� �s�a� �s�i�g�n�a�l�n�i�m� �p�r�o�v�o�d�n�i�k�o�m� �i� �m�j�e�r�i�t�e�l�j�s�k�i� �n�e�v�i�d�l�j�i�v�o�.

�S�m�a�t�r�a�m�o� �o�v�o� �n�e�o�d�b�r�a�n�j�i�v�i�m�.� �M�a�t�e�r�i�j�a�l� �n�o�s�a�
�a� �u� �k�o�n�t�a�k�t�u� �s� �k�a�b�l�o�m� �d�i�o� �j�e� �n�e�p�o�s�r�e�d�n�o�g� �d�i�e�l�e�k�t�r�i�
�n�o�g� �i� �m�a�g�n�e�t�s�k�o�g� �o�k�r�u�ž�e�n�j�a
�k�a�b�l�a�.� �A�k�o� �s�a�d�r�ž�i� �f�e�r�o�m�a�g�n�e�t�s�k�e� �i�n�k�l�u�z�i�j�e� �-�-� �k�o�m�a�d�i��� �s�t�r�u�g�o�t�i�n�e� �t�r�a�
�n�e� �p�i�l�e�,� �o�d�l�o�m�l�j�e�n�u� �k�l�a�m�e�r�i�c�u�,� �ž�e�l�j�e�z�o� �k�o�j�e� �j�e� �d�r�v�o� �i�z�v�u�k�l�o� �i�z� �t�l�a� �i
vezalo u srž -- duž trase stvara lokalni diskontinuitet permeabilnosti. Ako je higroskopan i polaran, stvara raspodijeljeni kapacitet
�z�a�v�i�s�a�n� �o�d� �v�l�a�ž�n�o�s�t�i�.� �T�o� �s�u� �i�s�t�e� �v�e�l�i�
�i�n�e� �k�o�j�e� �b�i� �s�t�e�p�e�n� �
�i�s�t�o���e� �s�a�m�o�g� �p�r�o�v�o�d�n�i�k�a� �t�r�e�b�a�o� �k�o�n�t�r�o�l�i�r�a�t�i�.� �N�e�d�o�s�l�j�e�d�n�o� �j�e� �j�e�d�n�o
specificirati na šest devetki, a drugo prepustiti stolaru.

�O�v�a�j� �r�a�d� �p�r�e�d�l�a�ž�e� �k�l�a�s�i�f�i�k�a�c�i�j�u� �k�o�n�s�t�r�u�k�c�i�j�s�k�o�g� �d�r�v�e�t�a� �p�o� �N�-�s�t�e�p�e�n�u�,� �d�e�f�i�n�i�r�a�n�u� �n�e� �h�e�m�i�j�s�k�o�m� �
�i�s�t�o���o�m� �u� �u�k�u�p�n�o�m� �s�m�i�s�l�u� �-�-� �d�r�v�o� �j�e
�p�r�i�b�l�i�ž�n�o� �n�a�p�o�l�a� �u�g�l�j�i�k� �i� �n�i�k�a�d�a� �n�e���e� �b�i�t�i� �„�9�9�,�9�9�9� �p�o�s�t�o� �d�r�v�o�"� �n�a� �b�i�l�o� �k�o�j�i� �s�m�i�s�l�e�n� �n�a�
�i�n� �-�-� �n�e�g�o� �j�e�d�i�n�i�m� �s�v�o�j�s�t�v�o�m� �k�o�j�e� �s�p�a�j�a� �d�r�v�o� �s
�p�u�t�a�n�j�o�m� �a�u�d�i�o� �s�i�g�n�a�l�a�:� �n�j�e�g�o�v�i�m� �p�r�e�o�s�t�a�l�i�m� �p�a�r�a�m�a�g�n�e�t�s�k�i�m� �s�a�d�r�ž�a�j�e�m� �i� �z�a�p�r�e�m�i�n�s�k�o�m� �m�a�g�n�e�t�s�k�o�m� �s�u�s�c�e�p�t�i�b�i�l�n�o�š���u� �k�o�j�u� �t�a�j
sadržaj proizvodi.

2. STEPEN NEUTRALNOSTI I N-SKALA

�S�u�h�o� �d�r�v�o� �j�e� �d�i�j�a�m�a�g�n�e�t�s�k�o�.� �C�e�l�u�l�o�z�a�,� �l�i�g�n�i�n� �i� �v�e�z�a�n�a� �v�o�d�a� �i�m�a�j�u� �m�a�l�u� �n�e�g�a�t�i�v�n�u� �z�a�p�r�e�m�i�n�s�k�u� �m�a�g�n�e�t�s�k�u� �s�u�s�c�e�p�t�i�b�i�l�n�o�s�t�,� �a� �
�i�s�t�o
�d�r�v�o� �b�e�z� �o�n�e�
�i�š���e�n�j�a� �n�a�l�a�z�i� �s�e� �b�l�i�z�u� �c�h�i�_�v� �=� �-�6� �x� �1�0�^�-�6� �(�S�I�,� �b�e�z�d�i�m�e�n�z�i�j�s�k�a� �z�a�p�r�e�m�i�n�s�k�a� �s�u�s�c�e�p�t�i�b�i�l�n�o�s�t�)�,� �š�t�o� �o�d�g�o�v�a�r�a� �r�e�l�a�t�i�v�n�o�j
�p�e�r�m�e�a�b�i�l�n�o�s�t�i� �m�u�_�r� �o�d� �0�,�9�9�9�9�9�4� �-�-� �n�e�r�a�z�l�u�
�i�v�o� �o�d� �j�e�d�i�n�i�c�e�,� �a� �z�a�p�r�a�v�o� �n�e�z�n�a�t�n�o� �i�s�p�o�d� �n�j�e�.� �S�a�v�r�š�e�n�o� �n�e�u�t�r�a�l�n�o� �d�r�v�o� �s�t�o�g�a� �n�i�j�e� �t�e�k
nemagnetsko; ono je slabo i ponovljivo dijamagnetsko, što je ispravno i poželjno stanje za materijal od kojeg se traži da stoji u
�s�t�a�t�i�
�k�o�m� �i� �k�v�a�z�i�s�t�a�t�i�
�k�o�m� �p�o�l�j�u� �b�e�z� �n�j�e�g�o�v�o�g� �n�a�r�u�š�a�v�a�n�j�a�.

�O�d�s�t�u�p�a�n�j�a� �o�d� �o�v�e� �o�s�n�o�v�e� �g�o�t�o�v�o� �s�u� �u� �p�o�t�p�u�n�o�s�t�i� �d�j�e�l�o� �o�n�e�
�i�š���e�n�j�a� �p�a�r�a�m�a�g�n�e�t�s�k�i�m� �p�r�i�j�e�l�a�z�n�i�m� �m�e�t�a�l�i�m�a�,� �m�e���u� �k�o�j�i�m�a� �d�o�m�i�n�i�r�a
�ž�e�l�j�e�z�o�,� �d�o�k� �j�e� �m�a�n�g�a�n� �d�a�l�e�k�o� �n�a� �d�r�u�g�o�m� �m�j�e�s�t�u�.� �D�r�v�o� �j�e� �m�i�n�e�r�a�l�n�a� �p�u�m�p�a�:� �i�z� �v�o�d�e� �u� �t�l�u� �i�z�v�l�a�
�i� �m�e�t�a�l�n�e� �i�o�n�e� �i� �n�e�r�a�v�n�o�m�j�e�r�n�o� �i�h
�t�a�l�o�ž�i� �u� �s�v�o�m� �t�k�i�v�u�.� �N�a�s�t�a�l�i� �s�a�d�r�ž�a�j� �ž�e�l�j�e�z�a� �k�r�e���e� �s�e� �o�d� �n�e�k�o�l�i�k�o� �d�i�j�e�l�o�v�a� �n�a� �m�i�l�i�o�n� �u� �
�i�s�t�o�m� �p�l�a�n�t�a�ž�n�o�m� �t�v�r�d�o�m� �d�r�v�e�t�u� �d�o� �s�t�o�t�i�n�a
dijelova na milion u vrstama s taninskom hemijom koja aktivno kelira željezo. Svaki dio na milion željeza dodaje mali pozitivni prirast
�s�u�s�c�e�p�t�i�b�i�l�n�o�s�t�i� �i� �p�o�v�l�a�
�i� �d�r�v�o� �s� �d�i�j�a�m�a�g�n�e�t�s�k�o�g� �d�n�a� �p�r�e�m�a� �m�a�g�n�e�t�s�k�o�j� �n�e�u�t�r�a�l�n�o�s�t�i� �-�-� �a� �k�o�d� �n�a�j�g�o�r�i�h� �v�r�s�t�a� �i� �p�r�e�k�o� �n�j�e�.

Stoga stepen neutralnosti drveta definiramo kombiniranim masenim udjelom željeza i mangana i, ekvivalentno, izmjerenim
odstupanjem zapreminske susceptibilnosti od dijamagnetske osnove:
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�S�t�e�p�e�n�o�v�a�n�j�e� �m�a�g�n�e�t�s�k�e� �n�e�u�t�r�a�l�n�o�s�t�i� �k�o�n�s�t�r�u�k�c�i�j�s�k�o�g� �d�r�v�e�t�a�:� �k�l�a�s�i�f�i�k�a�c�i�j�a� �
�i�s�t�o���e� �p�o� �N�-�s�t�e�p�e�n�u� �z�a� �m�a�t�e�r�i�j�a�l�e� �a�u�.�.�.EQUATORIAL AUDIO
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�-� �4�N� �(�9�9�,�9�9� �p�o�s�t�o� �n�e�u�t�r�a�l�n�o�)�:� �F�e� �+� �M�n� �<�=� �1�0�0� �p�p�m�.� �T�i�p�i�
�n�o� �z�a� �n�e�o�d�a�b�r�a�n�o� �t�v�r�d�o� �d�r�v�o� �z�a� �n�a�m�j�e�š�t�a�j�.
- 5N (99,999 posto neutralno): Fe + Mn <= 10 ppm; preostala susceptibilnost unutar +/- 1 x 10^-6 od dijamagnetske osnove.
�I�s�p�o�r�u�
�e�n�a� �s�p�e�c�i�f�i�k�a�c�i�j�a� �E�q�u�a�t�o�r�i�a�l� �A�u�d�i�o�.
- 6N (99,9999 posto neutralno): Fe + Mn <= 1 ppm; neto susceptibilnost i dalje dijamagnetska unutar mjerne nesigurnosti. Dostižno
�o�d�a�b�i�r�o�m� �p�o�j�e�d�i�n�a�
�n�e� �g�r�e�d�i�c�e�.
- 7N: Fe + Mn <= 0.1 ppm. Ovdje zabilježeno za dvije od 340 pregledanih gredica tikovine. Nije proizvodni stepen.

�P�r�i�z�n�a�j�e�m�o� �d�a� �s�u� �p�r�o�c�e�n�t�i� �r�e�t�o�r�i�
�k�a� �p�o�s�u�d�b�a� �i�z� �m�e�t�a�l�u�r�š�k�e� �k�o�n�v�e�n�c�i�j�e�,� �a� �n�e� �v�r�i�j�e�d�n�o�s�t� �u�k�u�p�n�o�g� �s�a�s�t�a�v�a�;� �„�9�9�,�9�9�9� �p�o�s�t�o� �n�e�u�t�r�a�l�n�o�"
�o�z�n�a�
�a�v�a� �1�0� �p�p�m� �o�n�e�
�i�š���e�n�j�a� �k�o�j�e� �j�e� �v�a�ž�n�o�,� �a� �n�e� �1�0� �p�p�m� �t�v�a�r�i� �k�o�j�a� �n�i�j�e� �d�r�v�o�.� �Z�a�d�r�ž�a�v�a�m�o� �n�o�t�a�c�i�j�u� �j�e�r� �
�i�t�a�l�a�c� �v�e��� �r�a�z�m�i�š�l�j�a� �u� �n�j�o�j� �i
�j�e�r� �s�e� �o�s�n�o�v�n�a� �v�e�l�i�
�i�n�a� �-�-� �p�a�r�a�m�a�g�n�e�t�s�k�i� �d�i�j�e�l�o�v�i� �n�a� �m�i�l�i�o�n� �-�-� �m�j�e�r�i� �j�e�d�n�a�k�o� �k�a�o� �š�t�o� �r�a�f�i�n�e�r�i�j�a� �b�a�k�r�a� �m�j�e�r�i� �n�e�
�i�s�t�o���e� �u� �k�a�t�o�d�i�.

3. INSTRUMENTACIJA I METODA

�S�t�e�p�e�n�o�v�a�n�j�e� �g�r�e�d�i�c�e� �z�a�h�t�i�j�e�v�a� �t�r�i� �n�e�z�a�v�i�s�n�a� �m�a�g�n�e�t�s�k�a� �i� �h�e�m�i�j�s�k�a� �m�j�e�r�e�n�j�a� �-�-� �s�k�e�n�i�r�a�n�j�e� �f�e�r�o�m�a�g�n�e�t�s�k�i�h� �i�n�k�l�u�z�i�j�a�,� �o�d�r�e���i�v�a�n�j�e
�u�k�u�p�n�e� �s�u�s�c�e�p�t�i�b�i�l�n�o�s�t�i� �i� �a�n�a�l�i�z�u� �t�r�a�g�o�v�a� �m�e�t�a�l�a� �-�-� �t�e� �d�i�e�l�e�k�t�r�i�
�n�u� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�u� �z�a� �m�o�d�e�l�i�r�a�n�j�e� �i�n�s�t�a�l�a�c�i�j�e�.

Skeniranje feromagnetskih inkluzija. Svaka gredica prolazi kroz niz fluksgejt gradiometara (Bartington Grad-13, troosni, rezolucije 1
�n�T�)� �n�a� �m�o�t�o�r�i�z�i�r�a�n�o�m� �s�t�o�l�u� �b�r�z�i�n�o�m� �o�d� �2�0� �m�m�/�s�.� �G�r�a�d�i�o�m�e�t�a�r� �r�a�z�l�u�
�u�j�e� �z�a�s�e�b�n�e� �f�e�r�o�m�a�g�n�e�t�s�k�e� �i�n�k�l�u�z�i�j�e� �-�-� �z�a�b�i�j�e�n�e� �e�k�s�e�r�e�,
�s�a�
�m�u�,� �s�t�r�u�g�o�t�i�n�e� �t�r�a�
�n�e� �p�i�l�e�,� �u�o�b�i�
�a�j�e�n�a� �o�n�e�
�i�š���e�n�j�a� �s�v�a�k�o�g� �d�r�v�e�t�a� �k�o�j�e� �j�e� �p�r�o�š�l�o� �k�r�o�z� �i�n�d�u�s�t�r�i�j�s�k�e� �m�a�š�i�n�e� �-�-� �s�v�e� �d�o� �f�r�a�g�m�e�n�a�t�a
manjih od milimetra na dubini od 30 mm. Reciklirano i spašeno drvo redovno pada na ovom skeniranju; to je glavni razlog zbog
kojeg se Equatorial Elevation Blocks glodaju iz plantažnog materijala prvog prolaza, a nikada od recikliranog drveta, bez obzira na
�r�o�m�a�n�t�i�
�n�o�s�t� �n�j�e�g�o�v�o�g� �p�o�r�i�j�e�k�l�a�.

�U�k�u�p�n�a� �s�u�s�c�e�p�t�i�b�i�l�n�o�s�t�.� �I�z� �s�v�a�k�e� �p�r�i�h�v�a���e�n�e� �g�r�e�d�i�c�e� �v�a�d�i� �s�e� �j�e�z�g�r�a� �o�d� �1�2� �m�m� �i� �m�j�e�r�i� �m�a�g�n�e�t�o�m�e�t�r�o�m� �s� �v�i�b�r�i�r�a�j�u���i�m� �u�z�o�r�k�o�m� �(�L�a�k�e
�S�h�o�r�e� �8�6�0�0�,� �o�s�j�e�t�l�j�i�v�o�s�t� �5� �x� �1�0�^�-�8� �e�m�u�)� �p�r�i� �3�0�0� �K�.� �V�S�M� �d�a�j�e� �n�e�t�o� �z�a�p�r�e�m�i�n�s�k�u� �s�u�s�c�e�p�t�i�b�i�l�n�o�s�t�,� �i�z� �k�o�j�e� �s�e� �d�i�r�e�k�t�n�o� �o�
�i�t�a�v�a� �m�a�g�n�e�t�s�k�i
�k�r�i�t�e�r�i�j� �s�t�e�p�e�n�a�.� ���i�s�t�a� �j�e�z�g�r�a� �t�i�k�o�v�i�n�e� �d�a�j�e� �n�e�g�a�t�i�v�n�o� �o�
�i�t�a�n�j�e�;� �j�e�z�g�r�a� �h�r�a�s�t�a� �
�e�s�t�o� �d�a�j�e� �p�o�z�i�t�i�v�n�o�.

�A�n�a�l�i�z�a� �t�r�a�g�o�v�a� �m�e�t�a�l�a�.� �I�z�m�j�e�r�e�n�a� �j�e�z�g�r�a� �z�a�t�i�m� �s�e� �m�e�l�j�e� �z�a�m�r�z�a�v�a�n�j�e�m�,� �m�i�k�r�o�v�a�l�n�o� �r�a�z�g�r�a���u�j�e� �u� �a�z�o�t�n�o�j� �i� �f�l�u�o�r�o�v�o�d�i�
�n�o�j� �k�i�s�e�l�i�n�i� �t�e
analizira masenom spektrometrijom s induktivno spregnutom plazmom (ICP-MS) na Fe, Mn, Ni, Co i Cr. To je isti dendrohemijski
�p�r�o�t�o�k�o�l� �k�o�j�i� �s�e� �k�o�r�i�s�t�i� �z�a� �r�e�k�o�n�s�t�r�u�k�c�i�j�u� �h�i�s�t�o�r�i�j�e� �o�n�e�
�i�š���e�n�j�a� �i�z� �g�o�d�o�v�a�,� �o�v�d�j�e� �p�r�i�m�i�j�e�n�j�e�n� �u� �s�v�r�h�u� �k�o�j�u�,� �p�r�i�z�n�a�j�e�m�o�,� �n�j�e�g�o�v�i� �z�a�
�e�t�n�i�c�i
nisu predvidjeli. Vrijednost Fe + Mn postavlja hemijski kriterij stepena; magnetski i hemijski kriteriji moraju se slagati unutar raspona
�s�t�e�p�e�n�a� �i�l�i� �s�e� �g�r�e�d�i�c�a� �o�d�b�a�c�u�j�e� �k�a�o� �i�n�t�e�r�n�o� �n�e�d�o�s�l�j�e�d�n�a� �-�-� �š�t�o� �o�b�i�
�n�o� �u�k�a�z�u�j�e� �n�a� �i�n�k�l�u�z�i�j�u� �k�o�j�u� �j�e� �g�r�a�d�i�o�m�e�t�a�r� �p�r�o�p�u�s�t�i�o�.

�D�i�e�l�e�k�t�r�i�
�n�a� �k�a�r�a�k�t�e�r�i�z�a�c�i�j�a�.� �Z�a� �m�o�d�e�l�i�r�a�n�j�e� �i�n�s�t�a�l�a�c�i�j�e� �m�j�e�r�i�m�o� �r�e�l�a�t�i�v�n�u� �p�e�r�m�i�t�i�v�n�o�s�t� �i� �t�a�n�g�e�n�s� �g�u�b�i�t�a�k�a� �n�a� �o�b�r�a���e�n�i�m� �u�z�o�r�c�i�m�a
�p�o�m�o���u� �z�a�š�t�i���e�n�e� ���e�l�i�j�e� �s� �p�a�r�a�l�e�l�n�i�m� �p�l�o�
�a�m�a� �i� �a�n�a�l�i�z�a�t�o�r�a� �i�m�p�e�d�a�n�s�e� �(�K�e�y�s�i�g�h�t� �E�4�9�9�0�A�)�,� �o�d� �2�0� �H�z� �d�o� �1�0� �M�H�z�,� �d�u�ž� �i� �p�o�p�r�i�j�e�k�o� �n�a
vlakna, kondicionirane na 8, 12 i 16 posto sadržaja vlage. Ove vrijednosti ne ulaze u stepen neutralnosti -- dielektrik nije magnetsko
�o�n�e�
�i�š���e�n�j�e� �-�-� �a�l�i� �o�d�r�e���u�j�u� �r�a�s�p�o�d�i�j�e�l�j�e�n�i� �k�a�p�a�c�i�t�e�t� �k�o�j�i� �g�o�t�o�v� �n�o�s�a�
� �p�r�e�d�s�t�a�v�l�j�a� �k�a�b�l�u� �i� �n�a�v�o�d�e� �s�e� �u�z� �s�t�e�p�e�n� �n�a� �c�e�r�t�i�f�i�k�a�t�u� �s�v�a�k�e
jedinice.

�4�.� �R�E�Z�U�L�T�A�T�I�:� �P�O�R�E���E�N�J�E� �V�R�S�T�A

Pregledano je jedanaest vrsta, po n = 20 gredica svake. Rezultati se jasno razdvajaju u tri skupine.

�N�e�u�s�p�j�e�s�i�.� �B�i�j�e�l�i� �h�r�a�s�t� �(�Q�u�e�r�c�u�s� �a�l�b�a�)� �p�o�k�a�z�a�o� �s�e� �n�a�j�g�o�r�i�m�,� �s� �4�1� �d�o� �1�9�0� �p�p�m� �ž�e�l�j�e�z�a� �i� �n�e�t�o� �p�o�z�i�t�i�v�n�o�m� �s�u�s�c�e�p�t�i�b�i�l�n�o�š���u� �u� �1�4� �o�d� �2�0
�g�r�e�d�i�c�a�.� �U�z�r�o�k� �j�e� �d�o�b�r�o� �p�o�z�n�a�t� �s�v�a�k�o�m�e� �k�o� �j�e� �p�r�e�k�o� �n�o���i� �o�s�t�a�v�i�o� �
�e�l�i�
�n�u� �s�t�e�g�u� �n�a� �v�l�a�ž�n�o�m� �h�r�a�s�t�u�:� �v�i�s�o�k�i� �s�a�d�r�ž�a�j� �t�a�n�i�n�a� �u� �h�r�a�s�t�u
�k�e�l�i�r�a� �ž�e�l�j�e�z�o� �u� �ž�e�l�j�e�z�n�i� �t�a�n�a�t� �-�-� �p�l�a�v�o�c�r�n�i� �s�p�o�j� �ž�e�l�j�e�z�n�o�-�g�a�l�n�e� �t�i�n�t�e� �-�-� �p�a� �h�r�a�s�t� �a�k�t�i�v�n�o� �k�o�n�c�e�n�t�r�i�r�a� �u�p�r�a�v�o� �o�n�o� �o�n�e�
�i�š���e�n�j�e� �k�o�j�e� �o�v�a�j
stepen kažnjava. Hrast je lijepo drvo i magnetski neprijateljsko. Orah i trešnja prošli su bolje, ali su ipak u prosjeku bili na 4N ili
ispod.

�T�r�a�v�e� �i� �k�o�m�p�o�z�i�t�i�.� �B�a�m�b�u�s�,� �
�e�s�t�o� �r�e�k�l�a�m�i�r�a�n� �k�a�o� �o�d�r�ž�i�v�o� �„�d�r�v�o�"�,� �t�r�a�v�a� �j�e� �s� �v�e�l�i�k�i�m� �s�a�d�r�ž�a�j�e�m� �s�i�l�i�c�i�j�e�v�o�g� �d�i�o�k�s�i�d�a� �i� �n�e�p�r�e�d�v�i�d�i�v�o�m
�h�e�m�i�j�o�m� �
�v�o�r�o�v�a�;� �n�j�e�g�o�v�o�m� �s�u�s�c�e�p�t�i�b�i�l�n�o�š���u� �d�o�m�i�n�i�r�a�l�e� �s�u� �m�i�n�e�r�a�l�n�e� �i�n�k�l�u�z�i�j�e� �v�e�l�i�
�i�n�e� �z�r�n�a� �i� �n�i�j�e� �m�u� �s�e� �m�o�g�a�o� �d�o�d�i�j�e�l�i�t�i� �s�t�a�b�i�l�a�n
�s�t�e�p�e�n�.� �V�l�a�k�n�a�s�t�a� �p�l�o�
�a� �s�r�e�d�n�j�e� �g�u�s�t�o���e� �(�M�D�F�)� �p�a�l�a� �j�e� �n�a� �p�o�t�p�u�n�o� �d�r�u�g�o�j� �o�s�i�:� �n�j�e�n�o� �u�r�e�a�-�f�o�r�m�a�l�d�e�h�i�d�n�o� �v�e�z�i�v�o� �s�n�a�ž�n�o� �j�e� �p�o�l�a�r�n�o�,
�z�b�o�g� �
�e�g�a� �i�m�a� �r�e�l�a�t�i�v�n�u� �p�e�r�m�i�t�i�v�n�o�s�t� �o�d� �4� �d�o� �6� �i� �t�a�n�g�e�n�s� �g�u�b�i�t�a�k�a� �z�a� �r�e�d� �v�e�l�i�
�i�n�e� �i�z�n�a�d� �m�a�s�i�v�n�o�g� �d�r�v�e�t�a�,� �a� �p�r�o�i�z�v�o�d�n�j�a� �j�e� �
�i�n�i
�s�k�l�o�n�o�m� �u�g�r�a���e�n�i�m� �m�e�t�a�l�n�i�m� �
�e�s�t�i�c�a�m�a�.� �M�D�F� �j�e� �d�i�s�k�v�a�l�i�f�i�c�i�r�a�n� �k�a�o� �m�a�t�e�r�i�j�a�l� �n�o�s�a�
�a� �n�a� �d�i�e�l�e�k�t�r�i�
�n�o�j� �o�s�n�o�v�i� �p�r�i�j�e� �n�e�g�o� �š�t�o� �s�e� �n�j�e�g�o�v
�m�a�g�n�e�t�s�k�i� �s�t�e�p�e�n� �u�o�p���e� �r�a�z�m�o�t�r�i�.

Rezultat tikovine. Plantažna tikovina (Tectona grandis), uzgojena unutar 5 deg od geomagnetskog ekvatora, dala je 3 do 9 ppm Fe
�+� �M�n� �n�a� �2�0� �g�r�e�d�i�c�a�,� �n�e�t�o� �d�i�j�a�m�a�g�n�e�t�s�k�u� �s�u�s�c�e�p�t�i�b�i�l�n�o�s�t� �u� �s�v�a�k�o�m� �u�z�o�r�k�u� �i� �s�t�e�p�e�n� �5�N� �u� �s�t�a�n�j�u� �i�s�p�o�r�u�k�e�.� �P�r�i� �o�d�a�b�i�r�u� �p�o�j�e�d�i�n�a�
�n�e
gredice metodama VSM i ICP-MS, 31 od 340 pregledanih gredica zadovoljila je 6N, a dvije 7N. Prednost ekvatorijalne tikovine nije
�m�i�s�t�i�
�n�a�:� �b�r�z�o� �r�a�s�t�e� �n�a� �u�p�r�a�v�l�j�a�n�i�m�,� �i�s�p�r�a�n�i�m� �p�l�a�n�t�a�ž�n�i�m� �t�l�i�m�a� �s� �m�a�l�o� �ž�e�l�j�e�z�a�,� �s�i�j�e�
�e� �s�e� �m�l�a�d�a� �p�r�i�j�e� �d�u�b�o�k�o�g� �n�a�k�u�p�l�j�a�n�j�a� �m�i�n�e�r�a�l�a� �u
�s�r�ž�i� �i� �n�e�m�a� �t�a�n�i�n�s�k�o�-�ž�e�l�j�e�z�n�u� �h�e�m�i�j�u� �k�o�j�a� �k�a�ž�n�j�a�v�a� �h�r�a�s�t�.� �N�j�e�n�a� �d�i�e�l�e�k�t�r�i�
�n�a� �k�o�n�s�t�a�n�t�a� �o�d� �2�,�1� �p�r�i� �1�2� �p�o�s�t�o� �s�a�d�r�ž�a�j�a� �v�l�a�g�e� �n�a�j�n�i�ž�a� �j�e
od svih ispitanih vrsta i približava se inženjerskim pjenama koje se koriste u RF mjernim napravama.
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�S�t�e�p�e�n�o�v�a�n�j�e� �m�a�g�n�e�t�s�k�e� �n�e�u�t�r�a�l�n�o�s�t�i� �k�o�n�s�t�r�u�k�c�i�j�s�k�o�g� �d�r�v�e�t�a�:� �k�l�a�s�i�f�i�k�a�c�i�j�a� �
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5. PROBLEM ZAVRŠNE OBRADE

�S�t�e�p�e�n� �d�r�v�e�t�a� �s�v�o�j�s�t�v�o� �j�e� �d�r�v�e�t�a�,� �a� �n�e� �p�r�e�d�m�e�t�a� �k�o�j�i�m� �o�n�o� �p�o�s�t�a�n�e� �-�-� �a� �n�a�j�
�e�š���i� �n�a�
�i�n� �d�a� �s�e� �d�o�b�a�r� �s�t�e�p�e�n� �u�n�i�š�t�i� �j�e�s�t�e� �z�a�v�r�š�n�o
obraditi drvo.

Gotovo sve uljne, lakirane i lazurne završne obrade stvrdnjavaju se metalnim sikativima: solima kobalta, mangana i cirkonija
�n�a�f�t�e�n�s�k�e� �i�l�i� �2�-�e�t�i�l�h�e�k�s�a�n�s�k�e� �k�i�s�e�l�i�n�e�,� �d�o�d�a�n�i�m� �u� �u�d�j�e�l�u� �o�d� �d�j�e�l�i���a� �p�r�o�c�e�n�t�a� �d�a� �k�a�t�a�l�i�z�i�r�a�j�u� �o�k�s�i�d�a�t�i�v�n�o� �u�m�r�e�ž�a�v�a�n�j�e� �k�o�j�e� �s�t�v�r�d�n�j�a�v�a
�f�i�l�m�.� �I� �k�o�b�a�l�t� �i� �m�a�n�g�a�n� �s�u� �p�a�r�a�m�a�g�n�e�t�s�k�i�,� �a� �o�p�t�e�r�e���e�n�j�e� �s�i�k�a�t�i�v�o�m� �o�d� �s�a�m�o� �0�,�0�5� �p�o�s�t�o� �m�e�t�a�l�a� �p�o� �k�v�a�d�r�a�t�n�o�m� �m�e�t�r�u� �g�o�t�o�v�e
površine nanosi više paramagnetske mase nego što je sadrži cijela gredica 5N ispod nje. Izmjerili smo uzorak tikovine 5N prije i
nakon jednog sloja konvencionalne završne obrade kuhanim lanenim uljem: njegova površinski referirana susceptibilnost porasla je
�o�d� �d�i�j�a�m�a�g�n�e�t�s�k�e� �o�s�n�o�v�e� �d�o� �n�e�t�o� �p�o�z�i�t�i�v�n�e� �v�r�i�j�e�d�n�o�s�t�i�,� �r�e�k�l�a�s�i�f�i�c�i�r�a�j�u���i� �u�z�o�r�a�k� �i�z� �5�N� �u� �i�s�p�o�d� �4�N�.� �D�r�v�o� �s�e� �n�i�j�e� �p�r�o�m�i�j�e�n�i�l�o�.� �Z�a�v�r�š�n�a
�o�b�r�a�d�a� �v�r�a�t�i�l�a� �j�e� �o�n�e�
�i�š���e�n�j�e� �-�-� �i� �s�m�j�e�s�t�i�l�a� �g�a� �t�a�
�n�o� �n�a� �p�o�v�r�š�i�n�u�,� �u� �n�e�p�o�s�r�e�d�a�n� �k�o�n�t�a�k�t� �s� �k�a�b�l�o�m�,� �š�t�o� �j�e� �z�a� �n�j�e�g�a� �n�a�j�g�o�r�e� �m�j�e�s�t�o�.

To je mjerena osnova -- a ne estetska sklonost -- za isporuku blokova Equatorial Elevation bez završne obrade. Završna obrada bi
u posljednjem koraku i na magnetski najaktivnijem mjestu poništila cijeli postupak odabira kojim je gredica stekla svoj stepen.
Srebrnosiva patina koju nezavršena tikovina razvija starenjem elementarna je oksidacija vlastite površine drveta; ne dodaje
�p�a�r�a�m�a�g�n�e�t�s�k�i� �m�e�t�a�l� �t�e� �j�e� �k�o�z�m�e�t�i�
�k�i� �p�r�o�m�j�e�n�a�,� �a� �m�a�g�n�e�t�s�k�i� �n�i�š�t�a�.

�6�.� �A�N�I�Z�O�T�R�O�P�I�J�A� �V�L�A�K�A�N�A� �I� �P�U�T�A�N�J�A� �D�I�E�L�E�K�T�R�I���N�O�G� �O�P�T�E�R�E���E�N�J�A

�D�r�v�o� �j�e� �d�i�e�l�e�k�t�r�i�
�n�o� �a�n�i�z�o�t�r�o�p�n�o�.� �M�j�e�r�e�n�o� �n�a� �n�a�š�i�m� �u�z�o�r�c�i�m�a� �t�i�k�o�v�i�n�e�,� �r�e�l�a�t�i�v�n�a� �p�e�r�m�i�t�i�v�n�o�s�t� �d�u�ž� �v�l�a�k�a�n�a� �b�i�l�a� �j�e� �z�a� �2�2� �d�o� �2�8� �p�o�s�t�o
�v�i�š�a� �n�e�g�o� �p�o�p�r�i�j�e�k�o� �n�a� �v�l�a�k�n�a� �p�r�i� �1�2� �p�o�s�t�o� �s�a�d�r�ž�a�j�a� �v�l�a�g�e�,� �a� �t�a�n�g�e�n�s� �g�u�b�i�t�a�k�a� �s�l�i�j�e�d�i�o� �j�e� �i�s�t�u� �o�s�u�.� �F�i�z�i�
�k�i� �u�z�r�o�k� �j�e� �p�o�r�a�v�n�a�t�a
�c�j�e�v�a�s�t�a� ���e�l�i�j�s�k�a� �s�t�r�u�k�t�u�r�a� �i� �o�r�i�j�e�n�t�a�c�i�j�a� �d�i�p�o�l�a� �v�e�z�a�n�e� �v�o�d�e� �d�u�ž� �v�l�a�k�n�a�.� �Z�a� �m�a�t�e�r�i�j�a�l� �n�o�s�a�
�a� �o�v�a� �a�n�i�z�o�t�r�o�p�i�j�a� �n�i�j�e� �s�m�e�t�n�j�a� �k�o�j�u� �t�r�e�b�a
svesti na prosjek; ona je projektna varijabla.

�K�a�b�e�l� �l�e�ž�i� �u� �l�e�ž�i�š�t�u� �o�b�r�a���e�n�o�m� �n�a� �v�r�h�u� �s�v�a�k�o�g� �b�l�o�k�a�,� �p�a� �d�o�m�i�n�a�n�t�n�o� �k�a�p�a�c�i�t�i�v�n�o� �s�p�r�e�z�a�n�j�e� �i�z�m�e���u� �k�a�b�l�a� �i� �n�o�s�a�
�a� �p�r�o�l�a�z�i� �k�r�o�z
�k�r�a�t�k�i� �v�e�r�t�i�k�a�l�n�i� �s�t�u�p� �d�r�v�e�t�a� �n�e�p�o�s�r�e�d�n�o� �i�s�p�o�d� �l�e�ž�i�š�t�a�.� �G�l�o�d�a�n�j�e�m� �s�v�a�k�o�g� �b�l�o�k�a� �s� �
�e�o�n�i�m� �v�l�a�k�n�i�m�a� �v�e�r�t�i�k�a�l�n�o� �-�-� �g�o�d�o�v�i� �s�u� �v�i�d�l�j�i�v�i� �n�a
�g�o�r�n�j�o�j� �p�l�o�h�i�,� �a� �v�l�a�k�n�a� �t�e�k�u� �v�e�r�t�i�k�a�l�n�o� �d�u�ž� �p�u�t�a�n�j�e� �o�p�t�e�r�e���e�n�j�a� �-�-� �u�s�m�j�e�r�a�v�a�m�o� �o�s�u� �n�i�ž�e� �p�e�r�m�i�t�i�v�n�o�s�t�i� �p�o�p�r�i�j�e�k�o� �n�a� �v�l�a�k�n�a� �u
�h�o�r�i�z�o�n�t�a�l�n�u� �r�a�v�a�n�,� �g�d�j�e� �j�e� �p�o�l�j�e� �k�a�b�l�a� �n�a�j�j�a�
�e�,� �d�o�k� �o�s�u� �v�i�š�e� �p�e�r�m�i�t�i�v�n�o�s�t�i� �d�u�ž� �v�l�a�k�a�n�a� �o�s�t�a�v�l�j�a�m�o� �z�a� �v�e�r�t�i�k�a�l�n�i�,� �n�o�s�i�v�i� �s�m�j�e�r�,� �g�d�j�e� �n�e
�
�i�n�i� �e�l�e�k�t�r�i�
�n�u� �š�t�e�t�u�,� �a� �d�o�n�o�s�i� �z�n�a�
�a�j�n�u� �m�e�h�a�n�i�
�k�u� �k�o�r�i�s�t�.� �O�r�i�j�e�n�t�a�c�i�j�a� �
�e�o�n�i�h� �v�l�a�k�a�n�a� �p�r�v�o�b�i�t�n�o� �j�e� �u�s�v�o�j�e�n�a� �z�b�o�g� �t�l�a�
�n�e� �k�r�u�t�o�s�t�i�;
�d�i�e�l�e�k�t�r�i�
�n�i� �a�r�g�u�m�e�n�t� �z�a� �n�j�u� �p�r�o�i�z�a�š�a�o� �j�e� �i�z� �o�v�i�h� �m�j�e�r�e�n�j�a� �n�a�k�n�a�d�n�o� �i� �n�e�z�a�v�i�s�n�o� �p�o�t�v�r���u�j�e� �i�z�b�o�r�.

�S�a�d�r�ž�a�j� �v�l�a�g�e� �u�p�r�a�v�l�j�a� �c�i�j�e�l�o�m� �s�l�i�k�o�m�.� �I� �p�e�r�m�i�t�i�v�n�o�s�t� �i� �t�a�n�g�e�n�s� �g�u�b�i�t�a�k�a� �n�a�g�l�o� �r�a�s�t�u� �s� �v�e�z�a�n�o�m� �v�o�d�o�m�,� �z�b�o�g� �
�e�g�a� �s�e� �s�v�a�k�a
�s�t�e�p�e�n�o�v�a�n�a� �g�r�e�d�i�c�a� �s�u�š�i� �u� �p�e���i� �n�a� �m�j�e�s�t�u� �p�o�r�i�j�e�k�l�a� �d�o� �1�2� �+�/�-� �1� �p�o�s�t�o� �i� �z�b�o�g� �
�e�g�a� �r�a�s�p�o�r�e�d� �o�d�r�ž�a�v�a�n�j�a� �p�r�o�p�i�s�u�j�e� �g�o�d�i�š�n�j�u� �p�r�o�v�j�e�r�u
�v�l�a�g�e�.� �N�o�s�a�
� �k�o�j�i� �j�e� �u�p�i�o� �v�l�a�g�u� �s� �1�2� �n�a� �1�8� �p�o�s�t�o� �p�r�o�m�i�j�e�n�i�o� �j�e� �s�v�o�j� �d�i�e�l�e�k�t�r�i�
�n�i� �d�o�p�r�i�n�o�s� �v�i�š�e� �n�e�g�o� �š�t�o� �b�i� �t�o� �i�k�a�d�a� �u�
�i�n�i�l�a� �b�i�l�o� �k�o�j�a
�r�a�z�l�i�k�a� �m�e���u� �v�r�s�t�a�m�a�.

�7�.� �R�A�S�P�R�A�V�A� �I� �Z�A�K�L�J�U���A�K

�N�-�s�k�a�l�a� �p�r�e�d�l�o�ž�e�n�a� �o�v�d�j�e� �n�a�m�j�e�r�n�o� �s�e� �n�a�s�l�a�n�j�a� �n�a� �k�o�n�v�e�n�c�i�j�u� �k�o�j�o�j� �
�i�t�a�l�a�c� �v�e��� �v�j�e�r�u�j�e�.� �A�u�d�i�o�f�i�l� �k�o�j�i� ���e� �p�l�a�t�i�t�i� �š�e�s�t�u� �d�e�v�e�t�k�u� �n�a
�b�a�k�r�e�n�o�m� �p�r�o�v�o�d�n�i�k�u� �v�e��� �j�e� �p�r�i�h�v�a�t�i�o� �p�r�e�t�p�o�s�t�a�v�k�u� �d�a� �v�r�i�j�e�d�i� �k�o�n�t�r�o�l�i�r�a�t�i� �p�r�e�o�s�t�a�l�a� �p�a�r�a�m�a�g�n�e�t�s�k�a� �o�n�e�
�i�š���e�n�j�a� �i� �m�j�e�s�t�a� �r�a�s�p�r�š�e�n�j�a�,
�m�j�e�r�e�n�a� �u� �d�i�j�e�l�o�v�i�m�a� �n�a� �m�i�l�i�o�n�.� �N�i�s�m�o� �u�
�i�n�i�l�i� �n�i�š�t�a� �v�i�š�e� �n�e�g�o� �p�r�i�m�i�j�e�n�i�l�i� �t�u� �p�r�e�t�p�o�s�t�a�v�k�u�,� �i� �i�s�t�u� �k�l�a�s�u� �m�j�e�r�e�n�j�a�,� �n�a� �m�a�t�e�r�i�j�a�l� �n�a� �k�o�j�e�m
�p�r�o�v�o�d�n�i�k� �p�o�
�i�v�a� �-�-� �i� �u�s�t�a�n�o�v�i�l�i� �d�a� �i�n�d�u�s�t�r�i�j�s�k�a� �n�a�v�i�k�a� �s�t�e�p�e�n�o�v�a�n�j�a� �m�e�t�a�l�a� �n�a� �š�e�s�t� �d�e�v�e�t�k�i� �u�z� �n�j�e�g�o�v�o� �p�o�l�a�g�a�n�j�e� �n�a� �n�e�s�t�e�p�e�n�o�v�a�n�o
tvrdo drvo koje sadrži željezo i aktivno veže tanine predstavlja asimetriju koja ne preživljava kada se izgovori naglas.

�E�k�v�a�t�o�r�i�j�a�l�n�a� �p�l�a�n�t�a�ž�n�a� �t�i�k�o�v�i�n�a� �d�o�s�e�ž�e� �n�e�u�t�r�a�l�n�o�s�t� �5�N� �u� �s�t�a�n�j�u� �i�s�p�o�r�u�k�e�,� �6�N� �n�a�k�o�n� �o�d�a�b�i�r�a�,� �i� �t�o� �i�z� �s�a�s�v�i�m� �p�r�o�z�a�i�
�n�i�h� �r�a�z�l�o�g�a�:
�u�s�l�o�v�i� �r�a�s�t�a� �s� �m�a�l�o� �ž�e�l�j�e�z�a�,� �m�l�a�d�a� �s�j�e�
�a�,� �o�d�s�u�s�t�v�o� �t�a�n�i�n�s�k�o�-�ž�e�l�j�e�z�n�e� �h�e�m�i�j�e�,� �m�a�l�o� �s�m�o�l�e� �i� �d�i�j�a�m�a�g�n�e�t�s�k�a� �o�s�n�o�v�a� �k�o�j�u� �d�i�j�e�l�i� �s�a
�s�v�a�k�i�m� �
�i�s�t�i�m� �d�r�v�e�t�o�m�.� �N�i�j�e� �
�a�r�o�b�a�n� �m�a�t�e�r�i�j�a�l�.� ���i�s�t� �j�e�,� �i�z�m�j�e�r�e�n�,� �s�t�e�p�e�n�o�v�a�n� �i� �o�s�t�a�v�l�j�e�n� �b�e�z� �z�a�v�r�š�n�e� �o�b�r�a�d�e� �d�a� �b�i� �t�a�k�a�v� �i� �o�s�t�a�o�.
�S�v�a�k�i� �E�q�u�a�t�o�r�i�a�l� �E�l�e�v�a�t�i�o�n� �B�l�o�c�k� �i�s�p�o�r�u�
�u�j�e� �s�e� �s�a� �s�t�e�p�e�n�o�m� �s�v�o�j�e� �g�r�e�d�i�c�e�,� �v�r�i�j�e�d�n�o�š���u� �F�e� �+� �M�n� �i� �i�z�m�j�e�r�e�n�o�m� �s�u�s�c�e�p�t�i�b�i�l�n�o�š���u
�o�t�i�s�n�u�t�i�m�a� �n�a� �c�e�r�t�i�f�i�k�a�t�u�.� �P�o�z�i�v�a�m�o� �
�i�t�a�o�c�a� �d�a� �o�d� �b�i�l�o� �k�o�j�e�g� �d�r�u�g�o�g� �p�r�o�i�z�v�o���a�
�a� �a�u�d�i�o� �n�o�s�a�
�a� �z�a�t�r�a�ž�i� �o�d�g�o�v�a�r�a�j�u���e� �b�r�o�j�k�e� �i
zabilježi odgovor.
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