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?A@CBEDGFIHKJMLON�JML�PRQTSVUIWXJMF-YZJ\[]N�JML�NOUIJ_^`UIHKJMLOacb]dOQTBEWXJMLfeKDGLhgiLkjlJ_mOLONfN�J\[�npoVacb]d�JMUqN�J\SO[cDKr\J\steKDGLgiLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�WXJML�eKDK[cHKJMaXWXJMFqFIW\����QKa���QTWXJ\[]UqQKFiYpUI[]N�UqL�JMUqL�JM@tLOQTsGb]d�JM@	Uqacb]d�JML��{J\SiDGacUIWcUIDGLOaA}SO[cDKr\J\s6QKm�BEHKJ\oO[]QKb]d�W\x�N�J\[�oVUqapd�JMm�WXJ�rMm�N�JML�d��DGb]dOaXWXJML���UI[c��mOL�HGaXHK[]QKN�JML�eKDGL���dOQKFI�KDKSl�l[]UIWcaXDGFqQT[cr\JMFqFIJMLB��mOd�[cW\�M�{J\[�npoVFqQKm�B�N�J\[��2[��QTSVQT[]QTWcUIDGL�mOLON�NOUIJ`Uq@�b]d�JM@	Uqacb]d�JML���QKN�aXWcQTWXWX VLON�JMLON�JML�¡¢JMQT�lWcUIDGL�JML�YZJ\[]N�JMLoiJMacb]d�[]UIJ\oiJML��
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giLkjlJ�UqaXW·JMUqL�?c?w}¹¸�?w}wz�QKFIoVFIJMUIWXJ\[�@	UIW·JMUqL�J\[�NOUI[cJ\�lWXJMLº��QKLONOFX�mObc�KJK��j�UIJ6oiJ\WX[��QTHKW�oiJMU�¡pQKmO@�WXJM@·SiJ\[]QTWcm�[» � ¼�J\¸��p½{�m�[�LOQTsGb]d�JM@	Uqacb]d=SO[��QTSVQT[]UIJ\[cWXJ¨j�b]dOUqb]d�WXJML�Ypm�[]N�J¾JMUqL�J¿��QKLONOFX�mObc�KJ�eKDGL » � ÀºJ\¸�HKJ\BÁmOLON�JMLÂ Ã DK��ÀKÄTÅ¹��n�m�BEHK[]mOLONºN�J\[�NOUI[cJ\�lWXJMLÆ��QKLONOFX�mObc�KJ�oiJMacUIWXr\W6giLkjlJ�JMUqLÆd�DGd�JMa�npoVaXDK[cSOWcUIDGLOaXeKJ\[]@-�DKHKJMLÆ@	UIWJMUqL�JM@�npoVaXDK[cSOWcUIDGLOaX�KDlJ\Ç	rMUIJML�WXJMLÈeKDGLtÉ
ÊÌËÎÍ�Ï\ÐTÑÆb\@�ÒiÓÎ�·giLkjlJ��l[]UqaXWcQKFqFqUqacUIJ\[cW¾UqLÈN�J\[¿��m�oVUqacb]d�JMLgiUqL��loVFIJMLON�JMaXWX[]m��lWcm�[¾D�N�J\[�UqLtN�J\[�d�J²Í�QTHKDGLOQKFIJMLt��m�[crMUIWcaXWX[]m��lWcm�[M����UIJ�Wcd�J\[]@·D�N���LOQK@	Uqacb]dÔaXWcQToVUqFIJ�`dOQKaXJ�UqaXW�NOUIJ���m�oVUqacb]d�J Â Ã j�À�Ï²Å¹��zpJ²Í�QTHKDGLOQKFIJMa{giLkjlJ{UqaXW�@·J\WcQKaXWcQToVUqF�mOLON�Y�QKLON�JMFIW�acUqb]d6mOL�WXJ\[��Õ�QT[]@·J²}JMUqL�YpUI[c��mOL�H	UqL�NOUIJR��m�oVUqacb]d�J��-D�NOUI O�TQTWcUIDGL-mO@ Â z�QT[²¼�Ð�xiÖ×QT��ÀKÀTÅ¹�k?AL�npoOoVUqFqNOmOL�H	Øl�qÏ�UqaXW�NOUIJ�NOUqb]d�WXJMaXWXJPRm�HKJMFISVQKbc��mOL�HÈN�J\[�d�J²Í�QTHKDGLOQKFIJMLÙ��m�[cWXrMUIWA}ÚmOLONÙN�J\[º��m�oVUqacb]d�JMLÛgiUqL��loVFIJMLON�JMaXWX[]m��lWcm�[¿eKDGL�giLkjlJNOQT[cHKJMaXWXJMFqFIW\��½{�m�[�d�J²Í�QTHKDGLOQKFIJMa·giLkjlJ	J\[cHGUIoOW�acUqb]d¿NOUIJ	NOUqb]d�WXJMaXWXJ�PRm�HKJMFISVQKbc��mOL�H-QKmOa�N�J\[�¡¢JMUqd�JML�BEDGFIHKJn¢}w�`}wn¢}w�`}c�I�I�ZUqL Â ÐKÐ�Ï�ÅI}w¡pUqb]d�WcmOL�H��`��UIJ-Ü{UIWXWXJ\[c�KDGLOaXWcQKL�WXJML�N�J\[	^`FIJM@·JML�WcQT[cr\JMFqFIJ�oiJ\WX[]QTHKJMLºQ�ÊÕØl� ÀG¼=Ýn�xb�ÊÕÞl� Ë�Ï Ýn Â ß JMdVÀ » Å¹�½{�m�[�NOUIJÆ��m�oVUqacb]d�JàgiLkjlJ²}w�-D�NOUI O�TQTWcUIDGLáoiJMaXWXJMd�W�NOUIJÆNOUqb]d�WXJMaXWXJ=PRm�HKJMFISVQKbc��mOL�H_UqL Â ÏKÏKÏ�ÅI}w¡pUqb]d�WcmOL�HQKmOa¿N�J\[¨jlWcQTSiJMFI[cJMUqd�JML�BEDGFIHKJ�n¢}w�`}A�`}wn¢}w�`}A�`}c�I�I�I�·��UIJ�Ü{UIWXWXJ\[c�KDGLOaXWcQKL�WXJ�N�J\[¿^`FIJM@·JML�WcQT[cr\JMFqFIJºoiJ\WX[��QTHKWQ�ÊÕËl� ÞG¼=Ýn Â ß JMdVÀ » Å¹�
âpJ\oiJML�N�J\[�¸�J\[cYZJMLONOmOL�H�UqL�jlDGFqQT[cr\JMFqFIJML-Ypm�[]N�J�giLkjlJ�QKmOb]d�B��m�[{NOUIJ�n�L�YZJMLONOmOL�H�UqL-DKSOWXDlJMFIJ\�lWX[cDT}LOUqacb]d�JML���QKm�JMFIJM@·JML�WXJML�YpUIJprK� ����oVFqQKm�JML Ã ^2��ã aZD�N�J\[ Ã QKaXJ\[]L�mOL�WXJ\[]acmOb]d�W\����UIJRj�b]d�YpUIJ\[]UIHK�KJMUIW`oiJMaXWXJMd�WäXJMN�D�b]d�NOQT[]UqL�xKN�J\BEJ\�lWcQT[]@·J{j�b]dOUqb]d�WXJML�d�J\[crMmOaXWXJMFqFIJML�xKNOQ�npolYZJMUqb]dlmOL�HKJML	eKDGL�N�J\[�jlWÎ�DGb]dOUIDG@·J\WX[]UIJ�oiJ\eKDK[X}rMm�HKWvrMm�[�n�mOaXoVUqFqNOmOL�H`eKDGLRUqL�WX[]UqLOacUqacb]d�JML��{J\BEJ\�lWXJMLRB��mOd�[cJML��\å�LON�DKWcUIJ\[cWXJMa×giLkjlJ2UqaXW�UqL�WX[]UqLOacUqacb]d{L�}wFIJMUIWXJMLON�x
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NOQ	acUqb]d-jlJMFIJML�BEJMdOFqaXWXJMFqFIJML�QKmOaXoVUqFqN�JML�xlNOUIJRQKFqa��{DGLOQTWXDK[cJML�YpUI[c�KJML Â Ö`�GQGÀ�ÏMÅ¹�n�mOb]d¿giLkjlJ�L�JMUIHKW�rMm�[�jlJMFIoVaXWX�KDG@·SiJMLOacQTWcUIDGL�xOYZJMacdOQKFIo�JMUqL�J��{DKWcUIJ\[]mOL�H�@	UIWp½O[cJM@	NOQTWXDG@·JML¾acb]d�YpUIJ\[]UIHUqaXW\���{JMLOL�D�b]d��KDGLOL�WXJ¢L�}wFIJMUIWXJMLON�JMa�giLkjlJZ@	UIW�z�UqFIBEJ`eKDGL�Ü{Q{mOLON�n�F~x�S�}wFIJMUIWXJMLON�JMa�giLkjlJZNOm�[]b]d��{DKWcUIJ\[]mOL�H@	UIW·jlWcUqbc��aXWXDT��J\[cr\JMm�HKW�YZJ\[]N�JML Â N�JM��ÄKÄ�x���QT[�ÄKË�Å¹�×��UIJ��{DKWcUIJ\[]mOL�H�@	UIW�giUqL��KDMÍ�UqN�oOr\YR�×NOUIJ�? DGL�JMLOUq@�}SVFqQKL�WcQTWcUIDGL-eKDGL�j�QKm�J\[]aXWXDT��B��mOd�[cW¢rMm�[{^`L�WcaXWXJMdlmOL�H�JMUqL�JMabaVQKb]d�JML�np�lr\J\SOWXDK[]LOUIeKJMQKmOa�oiJMU�b\Q���Ï\ÐKÐ�@·J\¸Â ��d�JÎÀKËTQ�xVnp��U À » Å¹�½{�m�[�NOUIJ{�{J\SiDGacUIWcUIDGL6eKDGL�giLkjlJ�YpUI[]N�JMUqL�J�¸{UIJMFIrMQKdOF�eKDGL-�-J\Wcd�D�N�JML�eKJ\[cYZJMLON�J\W\�V½{�m�[pN�J\BEJ\�lWcQT[]@·JRJ\SVU }WcQT�lWcUqacb]d�J�j�b]dOUqb]d�WXJML�Ypm�[]N�J6NOUIJ6�-DGFIJ\��mOFqQT[]aXWX[]QKdOFIJ\SVUIWcQ�Í�UIJ�J\[cBEDGFIHK[cJMUqb]d¨JMUqL�HKJMaXJ\WXr\W Â ��QK@�ÀTÐTÅ¹�2��UIWXWXJMFqab]d�JM@	Uqacb]d�J\[�Ü{QKaXSVdOQKaXJMLON�J\SiDGacUIWcUIDGL�D�N�J\[6@·J\WcQKFqFIDK[cHGQKLOUqacb]d�J\[�Ü{QKaXSVdOQKaXJMLON�J\SiDGacUIWcUIDGL����DGLOL�JMLàaXDÎYZDGdOFJ\SVUIWcQT�lWcUqacb]d�J�QKFqa¢QKmOb]d6SiDGFI�l�l[]UqaXWcQKFqFqUqL�J{j�b]dOUqb]d�WXJML-d�J\[cHKJMaXWXJMFqFIW�YZJ\[]N�JML Â ¡pmO@	ÐKÐ�xV^`L�H�ÀKÀ�Å¹�?AL�NOUIJMaXJ\[{np[coiJMUIW�Ypm�[]N�J�QKFqa��{J\SiDGacUIWcUIDGLOac@·J\Wcd�D�N�J�NOUIJ�LOQTsGb]d�JM@	Uqacb]d�J	��QKNOQToVacb]d�JMUqNOmOL�H�HKJ\Y��QKdOFIW\x�NOQNOUIJMaXJ�npoVacb]d�JMUqN�JM@·J\Wcd�D�N�J·rMm�[��{J\SiDGacUIWcUIDGL¾eKDGL¨giLvuwjlJKx y{zR|�UqLÚ��dOQKFI�KDKSl�l[]UIWcaXDGFqQT[cr\JMFqFIJML�oVUqacFqQKL�H6aXJMd�[J\[cBEDGFIHK[cJMUqb]d6JMUqL�HKJMaXJ\WXr\WpYpm�[]N�J�mOLON�rMm�aXJMd�[¢HGm�WXJML6��UI[c��mOL�HGaXHK[]QKN�JML�B��mOd�[cW Â ^`LOLOÐ�Ï�Å¹�
£R¤
c dÙ¯fe�­�®�ªLgh§c¬k­�®�ªihkjÔªLl�´p¬i§A±�§c´�«�¬'lmh�´bn�ªLe
½{�m�[¢NOUIJ�LOQTsGb]d�JM@	Uqacb]d�JR�{J\SiDGacUIWcUIDGL�eKDGL�giLvuwjlJKx y{zR|~}w�`m��iJ\[]acb]dOUqb]d�WXJML6YZJ\[]N�JML�r\YZJMU Ã �DGacmOL�HKJML�SO[��QTSVQ�}[]UIJ\[cWpo×?AL Ã �DGacmOL�HÚÏ�YpUI[]N¨giUqL���acmOFIBÁQTW�uwgiLkjOy Ñ |·u~Ð�� q¾��|cx�zp��N�[]QTrMUqLOd���N�[]QTW�u~â�r\z ÑTs z�rÎy�|]u » Ëut�|�mOLONn�@	@·DGLOUqQT�¨u~â�z�v s z�rÎy�|]u » Ë4t�|pUqL�N�JMUIDGLOUqacUIJ\[cWXJM@f��QKacaXJ\[�HKJMFw�DGaXWpw Ã �DGacmOL�H » JML�Wcd��QKFIW�jlJMFIJMLOdOQT[]LOaXWXDT�uwjlJ��{u~â�z�r�|&r�|]u~Ð�� ÐGÄ���|	mOLONÆâ�QTWX[]UqmO@	acmOFI OW-u~â�QJr�jOy�vÎ|]u~Ð�� ÐGÄ¨��|	J\oiJML�BÁQKFqFqa	HKJMFw�DGaXW6UqL�N�JMUIDGLOUqacUIJ\[cWXJM@��QKacaXJ\[Mx�YZDKoiJMU�â�QTWX[]UqmO@	acmOFI OWRQKFqa�n�L�WcUIDMÍ�UqNOQTWcUIDGLOac@	UIWXWXJMFZNOUIJML�W\x�mO@hJMUqL�J�acb]dOL�JMFqFIJ6jlJMFIJML�BE[cJMUqaXJ\WXrMmOL�HrMm-eKJ\[]dOUqLON�J\[]L Â �{DGLVÀKË�Å¹�i�ZJMU�N�J\[{zpJ\[]aXWXJMFqFqmOL�H·eKDGL Ã �DGacmOL�H-ÏRYpUI[]N6rMmOL��QKb]dOaXW�zp��N�[]QTrMUqLOd���N�[]QTW¢rMm-JMU }L�J\[�Y��QKacaX[]UIHKJML	giUqL���acmOFIBÁQTWcFw�DGacmOL�H¢dOUqL�rMm�HKJ\HKJ\oiJML�����QKNOm�[]b]d�JML�WcaXWXJMd�W�JMUqL�YZJMUIsKJ\[2â�UIJMN�J\[]acb]dOFqQTH�xTN�J\[�acUqb]dLOQKb]dºgim�HGQToiJ�eKDGL¨n�@	@·DGLOUqQT��QKmxa×�DGaXW\x×aXD�NOQTs�NOUIJ�JMUqL�HKJ\WX[G�m�oOWXJ Ã �DGacmOL�H-YpUIJMN�J\[�WX[]QKLOaXSVQT[cJML�W�YpUI[]N��Ã �DGacmOL�H¾Ï�YpUI[]N�LlmOL¾UqL�JMUqL�JM@ ¼�ÐFyÎ��d�JMUIsKJML���QKacaXJ\[coVQKN¾J\[]dOUIWXr\W\�vâ�QKb]d�^2[c[cJMUqb]d�JML�N�J\[�HKJ\Y	�mOLOacb]d�WXJMLÖ�JM@·SiJ\[]QTWcm�[�YZJ\[]N�JML�NOUIJ��Z?cÜRjOj�}wnpoVaXDK[coiJ\[�JMUqL�HKJ\WcQKmOb]d�W\x×NOUIJ·QKm�B`JMUqL�JM@ FqQKL�HGacQK@ [cDKWcUIJ\[cJMLON�JML¾�2[cDT}
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1) Zink- VB

Lösung 1 H O2

2) Se- Zugabe
(Lösung 2)

Lösung 1+2

Lösung 2

3) Spülen in H O,

trocknen
2
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oiJMLOdOQKFIWXJ\[¢oiJ\BEJMaXWcUIHKWpacUqLON�u~npoOoVUqFqNOmOL�H·Øl� » |c�i��UIJ�j�m�oVaXWX[]QTWXJRYZJ\[]N�JML-QKFqaXD�UqL Ã �DGacmOL�H-Ï�eKDK[coiJMdOQKLON�JMFIW\�â�QKb]d·YZJMLOUIHKJML���UqLlm�WXJML�YpUI[]N Ã �DGacmOL�H » NOQTrMm�HKJ\HKJ\oiJML��T��QKa2b]d�JM@	Uqacb]d�J���QKN�YpUI[]N�LlmOL�LOQKb]d·b\Q��OÏMË·aXJMb@	UqFqb]dOUIH���?AaXWpNOUIJ�HKJ\Y	�mOLOacb]d�WXJ�npoVacb]d�JMUqN�JMNOQKm�J\[pN�J\[��`m��iJ\[]acb]dOUqb]d�W¢J\[c[cJMUqb]d�W\xkaXD	YZJ\[]N�JML�NOUIJ�npoVaXDK[coiJ\[X}acm�oVaXWX[]QTWXJ6QKmOa·N�J\[ Ã �DGacmOL�H�HKJML�DG@	@·JML�x�@	UIW·N�JMaXWcUqFqFqUIJ\[cWXJM@ ��QKacaXJ\[�HKJMaXS2�mOFIW�mOLON¿WX[cD�bc�KJMLºHKJ\oVFqQKaXJML��^`UqL�acb]dOL�JMFqFIJ\[`npoVFqQKm�B�N�JMa�jlS2�mOFqacb]d�[]UIWXWca�UqaXW`YpUqb]d�WcUIH�xlNOQRacUqb]d�Ö�[cD�bc�KJMLOaXSVm�[cJML	YpUIJ¢rK� ����YZJMUIsKJ�j�b]dOFqUIJ\[cJMLQKm�B�N�JM@ÛnpoVaXDK[coiJ\[]acm�oVaXWX[]QTW�oOr\YR�ON�J\[p�`m��iJ\[]acb]dOUqb]d�W�oVUqFqN�JML����DGLOL�JML��
9 mOQKFqUIWcQTWcUIeKJ�n�mOacacQTHKJML��m�oiJ\[�NOUIJZ��Uqbc�KJpN�J\[2QKm�BEHKJ\Y�QKb]dOaXJML�JML	�`m��iJ\[]acb]dOUqb]d�W2FqQKacaXJML�acUqb]d·QKmOa�N�JM@_½VQT[co�}WXDGL�N�J\[×�2[cDKoiJ�rMUIJMd�JML�xÎN�J\[�acUqb]dR@	UIWvrMmOL�JMdO@·JMLON�J\[×j�b]dOUqb]d�WcNOUqbc�KJ`eKDGLRHK[]QKm��m�oiJ\[voO[]QKmOL{rMmRoVFqQKm��QKLON�J\[cW\��-J\sKSVQT[]QK@·J\WXJ\[�N�J\[��{J\SiDGacUIWcUIDGL�acUqLON�npoVacb]d�JMUqN�J\r\JMUIW\xVSVz¢}¹�¾J\[cW{mOLON�Ö�JM@·SiJ\[]QTWcm�[�N�J\[ Ã �DGacmOL�H��VÖ�JM@�}SiJ\[]QTWcm�[¢mOLON�SVz¢}¹�¾J\[cW¢YZJ\[]N�JML�eKDK[pmOLON�LOQKb]d�N�J\[��{J\SiDGacUIWcUIDGL�HKJM@·JMacaXJML��O�{J\[¢SVz¢}¹�¾J\[cW�eKDK[p�2[cDKr\J\sT}oiJ\HGUqLOL6FqUIJ\HKW�oiJMU�mOL�HKJ\BX�QKd�[RÏ\Ð	mOLON6LOUq@	@�W¢UqL6N�JMacaXJML�¸�J\[]FqQKm�B�Llm�[¢YZJMLOUIH	QTov���UIJ�¸�DK[coiJMdOQKLONOFqmOL�H�N�JMa�npoVaXDK[coiJ\[]a�UqL Ã �DGacmOL�H�ÏTxVNOUIJ�giUqL���acmOFIBÁQTW\xlzp��N�[]QTrMUqLOd���N�[]QTW�mOLON�n�@	@·DGLOUqQT�QToiJ\[p�KJMUqL�JML�jlJMFIJMLOdOQT[]LOaXWXDT��JML�Wcd��QKFIW\xVYpUI[]N6Uq@ÛBEDGFIHKJMLON�JML;:=<�>
?&@6ACB&DFE�G�H�I&>KJ�L M�>ON;P�:=<�>
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