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� � �ö¼Ò¼Â´ �Ù´ç¾ÑÇ �­ÈÐÇ �ø°¤Á¡¿­¼ �ÌÀë¿ÇµÂ´ �¡°åÀ �ÏÀÝ¹ûÀÎÀ �ø°÷¾ûÀ �­ÈÐÇ°¹úÁÎ·,� �ÖÃÙ± �éµî¾ �¹±»³ �×¹ �¼¼è°Ã½åÀ¡¿­¼ÇÀ �ö¼Ò¼ �ö¼ä¿Â´ �¯³Î· �Þ±õÁÏÇí° �ÖÀÙ´.� �ø°÷¾ûÀ¸ÀÎ· �ç»ë¿ÇµÂ´ �ö¼Ò¼Â´ �ë´ÎºÐº �ö¼õÁâ± �³°úÁ,� �ø°¤Á �Îºý» �¡°º½Î·ÎºÍÅ �¸Èö¼ÏÇÂ´ �æ¹ý¹¸ÀÎ· �ø°Þ±Çµî¾öÁí° �ÖÀÙ´.� �¯Æ÷È,� �Îºý» �¡°º½Î·ÎºÍÅ �ö¼Ò¼ÇÀ �¸Èö¼Â´ �¡¿Ê³öÁ �ýÀà¾ �¡°É´º¼¸ÀÎ· �ÎÀØÇ �¡°åÀ �æ°¦ÁûÀÎÀ �æ¹ý¹¸ÀÎ· �òÆ¡°Çµí° �ÖÀÙ´.� �ûµó¶­¼ �Îºý» �¡°º½Î·ÎºÍÅ �í°Îº¡°¡°¡Ä¡° �ÖÀÂ´ �ö¼Ò¼¦¸ �¸Èö¼ÏÇ©¿ �ÌÀë¿ÏÇâ± �§ÀØÇ­¼Â´ �Ðº®¸ �¸Èö¼ �ø°¤ÁÇÀ �³°ß¹ÌÀ �ÊÇä¿ÏÇÙ´.�
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�»º �¬¿¸±¡¿ �ç»ë¿Èµ �ç¾ÌÀÂ¿ �³±¯È·¸ºÀ �D�u� �P�o�n�t�ç»ÇÀ �N�a�f�i�o�n�(� �1�1�5�¦¸ �ç»ë¿ÏÇ´¿Ù´.� �ÌÀ¦¸ �3�%� �H�2�O�2�ë¿×¾¡¿­¼ �1�Ã½£° �¿µÈ¾ �ú²©¿­¼ �¯Àâ± �Òºø¼°¹»À �¦ÁÅ°ÏÇ´¿¸Àç¸,� �õÁù·ö¼¡¿­¼ �1�Ã½£°¿¾ �Îµø¹ �ú²©¿­¼ �H�2�O�2�¦¸ �¼¼´ÃÏÇí°,� �0�.�5�M� �H�2�S�O�4�ë¿×¾¡¿­¼ �1�Ã½£° �¿µÈ¾ �ú²©¿­¼ �Ý±Ó¼ �Òºø¼°¹»À �¦ÁÅ°ÑÇ �ÄÈ,� �Ù´Ã½ �õÁù·ö¼¡¿­¼ �1�Ã½£° �¿µÈ¾ �2�ø¹¿¾ �ú²©¿­¼ �üÀ³Ã®¸¦¸ �ÏÇ´¿Ù´.� �é¹Ý± �üÀØ±ºÀ �G�l�o�b�e� �T�e�c�h�ç»ÇÀ �ó»ë¿ �üÀØ±(�V�u�l�c�a�n� �X�C�-�7�2� �c�a�r�b�o�n� �b�l�a�c�k�¡¿ �2�0�w�t�.�%� �0�.�4� �m�g� �P�t�/�c�m�2� �ã´öÁ)�»À �ç»ë¿ÏÇ´¿Ù´.� �üÀØ± �»³ÇÀ �3�÷Âø¿ �Ý¹ÀÀ �é¸ûÀ»À �õÁ¡°Ã½°Åâ± �§ÀÏÇ©¿ �5�w�t�.�%� �N�a�f�i�o�n�(� �s�o�l�u�t�i�o�n�(�A�l�d�r�i�c�h� �C�h�e�m�i�c�a�l� �C�o�.�)�»À �üÀØ± �¥Çé¸¡¿ �×º¸ÀÎ· �¥ÄÏÇ´¿¸Àç¸,� �üÀØ±¡¿ �ÜÀù·ÏÇÂ´ �N�a�f�i�o�n�(� �s�o�l�u�t�i�o�n�ÇÀ �ë¿Å¸Î· �ç»ë¿Èµ �i�s�o�p�r�o�p�y�l� �a�l�c�o�h�o�l�ú° �°¹»À �¦ÁÅ°ÏÇâ± �§ÀÏÇ©¿ �8�0�(�C�¡¿­¼ �2�Ã½£° �¿µÈ¾ �Ç°¶Á �Ã½×ÄÙ´.� �üÀ³Ã®¸Èµ �·¸ú° �5�c�m�2�¸ÀÎ· �¦ÁÛÀÈµ �üÀØ±»À �1�2�0�(�C�,� �1�3�0�a�t�m�¸ÀÎ· �3�Ðº£° �h�o�t� �p�r�e�s�s�i�n�g�ÏÇ©¿ �M�&�E� �a�s�s�e�m�b�l�y�¦¸ �¦ÁÛÀÏÇ´¿Ù´.�
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�F�i�g�.� �2�.�Â´ �ÈÆó¶ãµ �üÀØ±»À �ç»ë¿ÏÇ´¿»À �§¶ �¬¿á·üÀöÁÇÀ �º¼É´»À �ª³¸Å½³ �×±²¸ÌÀÙ´.� �üÀöÁ �º¼É´ºÀ �c�a�t�h�o�d�e�ÊÂ¡¿ �2�a�t�m�»À �É°ú¾»À �æ°ì¿ �3�0�0�m�V�¡¿­¼ �üÀù·Ð¹µµ �5�0�0�m�A�/�c�m�2�¤Áµµ¡° �ª³Ô¿¸Àç¸,� �ÌÀÂ´ �é¹Ý± �ËÃÅ¸¦¸ �ç»ë¿ÏÇÂ´ �ó»ë¿ �üÀØ± �º¼É´ÇÀ �1�/�3�¤ÁµµÌÀÙ´.� �F�i�g�.� �3�.�ºÀ �ö¼Ò¼/�úÁÒ¼ �¥ÈÕÇâ±¼ÃÎ·ÎºÍÅ �ö¼Ò¼¦¸ �Ðº®¸ÒÇ �§¶ �üÀù·Ð¹µµÍ¿ �üÀÐ¾ú°ÇÀ �ü°è°¦¸ �ª³¸Å»³Â´ �¿¼ �º¼É´ �î°±¼ÌÀÙ´.� �°°ºÀ �üÀù·Ð¹µµ¡¿ �ë´ÏÇ©¿ �·³ºÀ �üÀÐ¾»À �®°Â´ �¿¼ÏÀö¼Ï·,� �ïÁ �º¼É´ �î°±¼ÌÀ �À¿¥¸ÊÂ¸ÀÎ· �¡Äì¿¥Äö¼Ï· �¿¼ÇÀ �º¼É´ÌÀ �ÁÁÔ° �ÇµÂ´¥µ,� �ó»ë¿ �é¹Ý± �üÀØ±ú° �¦Á¶ÁÑÇ �ÈÆó¶ãµ �üÀØ±ºÀ �Å°ÇÀ �ñºÁ½ÑÇ �¿¼ �º¼É´»À �ª³¸Å»³ú¾Ù´.� �×±¸·öÁ¸¸,� �ÈÆó¶ãµ �üÀØ±ºÀ �é¹Ý± �ó»ë¿ �üÀØ±¡¿ �ñºÏÇ©¿ �üÀÐ¾ª°ÌÀ �ÒºÈ¾¤ÁÑÇ �æ°âÇ»À �¸º´¿Ù´.�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �e�l�e�c�t�r�o�d�e� �i�n� �g�a�s� �s�e�p�a�r�a�t�i�o�n�.� �
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�F�i�g�.� �4�.�Â´ �üÀù·Ð¹µµÇÀ �¯º­È¡¿ �ûµ¥¸ �ý»º¼ �ö¼Ò¼ÇÀ �¯À®·»À �ª³¸Å½³ �×±¡·ÁÇÌÀÙ´.� �üÀù·Ð¹µµ¡° �õÁ¡°ÒÇö¼Ï· �ö¼Ò¼ÇÀ �Ý¹ÀÀ®·ÌÀ �¿ÄöÁâ± �§¶®¹¡¿ �¯À®·ºÀ �±¼üÇûÀ¸ÀÎ· �õÁ¡°ÏÇÔ° �ÈµÙ´.� �¬¿á·üÀöÁÇÀ �º¼É´î°±¼¡¿­¼ �¼º �ö¼ �ÖÀíµÌÀ �é¹Ý± �ËÃÅ¸¦¸ �ç»ë¿ÏÇÂ´ �ó»ë¿ �üÀØ±¡¿ �ñºÏÇ©¿ �ÈÆó¶ãµ �ËÃÅ¸¦¸ �ç»ë¿ÏÇ©¿ �¦Á¶ÁÑÇ �üÀØ±ÇÀ �º¼É´ÌÀ �³¶î¾öÁâ± �§¶®¹¡¿ �ý»º¼ÇµÂ´ �ö¼Ò¼ÇÀ �¯À®·µµ �î¾À´ �¤Áµµ �ÛÀÔ° �ÇµÂ´ �æ°âÇ»À �¸ºÌÀöÁ¸¸,� �ó»ë¿ �üÀØ±ú°ÇÀ �÷ÂÌÀ¡° �¬¿á·üÀöÁÇÀ �æ°ì¿¡¿­¼³Ã³· �©ÅöÁÂ´ �Ê¾Ù´.� �ó»ë¿ �üÀØ±ú°ÇÀ �¿È²À»À �ñº³±ØÇ¸ºé¸,� �ö¼Ò¼¦¸ �Ðº®¸ÒÇ �§¶ÇÀ �¿¼ �º¼É´ �î°±¼ºÀ �ñºÁ½ÑÇ �æ°âÇ»À �¸ºÌÀÇ¹Î· �üÀÐ¾¿È²ÀºÀ �ñºÁ½ÏÇÔ° �ÇµöÁ¸¸,� �°°ºÀ �üÀù·Ð¹µµ¡¿ �ë´ÏÇ©¿ �ö¼Ò¼ÇÀ �¯À®·ÌÀ �ÛÀÔ° �ý»º¼Çµâ± �§¶®¹¡¿ �ÈÆó¶ãµ �üÀØ±ÌÀ �ó»ë¿ �üÀØ±¸ºÙ´ �üÀù·¿È²ÀÌÀ �³¶î¾öÁÔ° �Çµç¸,� �ûµó¶­¼ �üÀÂ·¿È²Àµµ �¨°Ò¼ÏÇÔ° �ÈµÙ´.�
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� � � � �F�i�g�.� �4�.� � �F�l�u�x� �o�f� �p�r�o�d�u�c�t�i�o�n� �h�y�d�r�o�g�e�n� � � � � �F�i�g�.� �5�.� � �P�u�r�i�t�y� �o�f� �p�r�o�d�u�c�t�i�o�n� �h�y�d�r�o�g�e�n�


� � � � � � � � � �u�s�i�n�g� �P�d�/�C� �a�n�d� �P�t�/�C� �e�l�e�c�t�r�o�d�e�.� � � � � � � � � � � �U�s�i�n�g� �P�d�/�C� �a�n�d� �P�t�/�C� �e�l�e�c�t�r�o�d�e�.�


�F�i�g�.� �5�.�Â´ �üÀù·Ð¹µµÇÀ �¯º­È¡¿ �ûµ¥¸ �ý»º¼ �ö¼Ò¼ÇÀ �ø¼µµ¦¸ �ª³¸Å½³ �×±¡·ÁÇÌÀÙ´.� �ý»º¼Èµ �ö¼Ò¼ÇÀ �ø¼µµ¦¸ �úÀÏÇÃ½°ÅÂ´ �ø¿ÎÀºÀ �Ì¹®·ÇÀ �úÁÒ¼¡° �ç¾ÌÀÂ¿³±¯È·¸»À �ëÅØÇ­¼ �ÏÀ¤Á®·ÌÀ �õÅú°Çµâ± �§¶®¹ÎÀ¥µ,� �F�i�g�.� �4�.�¡¿­¼ �¼º �ö¼ �ÖÀíµÌÀ �ÈÆó¶ãµ �üÀØ±»À �ç»ë¿ÒÇ �æ°ì¿ �ó»ë¿ �üÀØ±¸ºÙ´ �ó»ë´ûÀ¸ÀÎ· �ö¼Ò¼¡° �ûÀÔ° �ý»º¼ÇµÇ¹Î· �ø¼µµ¡° �·³Ô° �ÇµÂ´ �æ°âÇ»À �ª³¸Å»³ç¸,� �Ù´Ü´ �ø°¤Á»À �ëÅÏÇ©¿ �ö¼Ò¼¦¸ �¸Èö¼ÒÇ �æ°ì¿ �ô³ºÀ �ø¼µµÇÀ �ö¼Ò¼¦¸ �ò¾»À �ö¼ �ÖÀ»À �Í°¸ÀÎ· �¹¿ó»ÈµÙ´.�
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�¨°ç»ÇÀ �Û±


�»º �¬¿¸±Â´ �(�ÖÁ)�¯Àø° �¬¿¸±ñºÇÀ �ÏÀ¯È¸ÀÎ· �øÁàÇÇµú¾¸Àç¸ �çÀ¤ÁûÀ �öÁø¿¡¿ �¨°ç»åµ³¸Ï´Ù´.�
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