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�

+HW�NZDOLWHLWVPDQDJHPHQWV\VWHHP�YDQ�$JURWHFKQRORJ\�DQG�)RRG�6FLHQFHV�
*URXS�LV�JHFHUWLILFHHUG�GRRU�6*6�,QWHUQDWLRQDO�&HUWLILFDWLRQ�6HUYLFHV�((69�RS�
EDVLV�YDQ�,62�������������

7LWHO� (YDOXDWLH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�
$XWHXU� ,U��-�$�9HUVFKRRU�
$)6*�QXPPHU� �����
,6%1�QXPPHU� �
3XEOLFDWLHGDWXP� 0DDUW������
9HUWURXZHOLMN� -D�
23'�FRGH� ��
*RHGJHNHXUG�GRRU� 'U��,U��+�3�3HSSHOHQERV�
�
$JURWHFKQRORJ\�DQG�)RRG�6FLHQFHV�*URXS�
3�2��%R[����
1/������$$�:DJHQLQJHQ�
7HO���������������������
(�PDLO��LQIR�DIVJ#ZXU�QO�
,QWHUQHW��ZZZ�DIVJ�ZXU�QO�
�
��$JURWHFKQRORJ\�DQG�)RRG�6FLHQFHV�*URXS�
$OOH�UHFKWHQ�YRRUEHKRXGHQ��1LHWV�XLW�GH]H�XLWJDYH�PDJ�ZRUGHQ�YHUYHHOYRXGLJG��RSJHVODJHQ�LQ�HHQ�JHDXWRPDWLVHHUG�
JHJHYHQVEHVWDQG�RI�RSHQEDDU�JHPDDNW�LQ�HQLJH�YRUP�RI�RS�HQLJH�ZLM]H��KHW]LM�HOHNWURQLVFK��KHW]LM�PHFKDQLVFK��GRRU�
IRWRNRSLHsQ��RSQDPHQ�RI�HQLJH�DQGHUH�PDQLHU��]RQGHU�YRRUDIJDDQGH�VFKULIWHOLMNH�WRHVWHPPLQJ�YDQ�GH�XLWJHYHU��'H�
XLWJHYHU�DDQYDDUGW�JHHQ�DDQVSUDNHOLMNKHLG�YRRU�HYHQWXHOH�IRXWHQ�RI�RQYRONRPHQKHGHQ��
$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RI�DQ\�QDWXUH��RU�WUDQVPLWWHG��LQ�DQ\�IRUP�
RU�E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH��ZLWKRXW�WKH�SULRU�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��7KH�SXEOLVKHU�
GRHV�QRW�DFFHSW�DQ\�OLDELOLW\�IRU�LQDFFXUDFLHV�LQ�WKLV�UHSRUW��
�
�
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� �,QOHLGLQJ��
�
�
'H�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�LV�HHQ�PHHWDSSDUDDW�WHU�EHSDOLQJ�YDQ�HWK\OHHQFRQFHQWUDWLHV�LQ�
OXFKW��2P�WH�NXQQHQ�RRUGHOHQ�RI�GH]H�DQDO\VHU�JHVFKLNW�LV�RP�EHWURXZEDDU�LQJH]HW�WH�NXQQHQ�
ZRUGHQ�LQ�WXLQERXZVHWWLQJV�]RDOV�NRHOFHOOHQ�RI�&RQWUROOHG�$WPRVSKHUH�EHZDDUFHOOHQ��&$��8/2���
LV�ELM�$)6*��RQGHUGHHO�YDQ�:DJHQLQJHQ�85��HHQ�RQDIKDQNHOLMNH�VFUHHQLQJ�JHGDDQ�YDQ�GH�
QDXZNHXULJKHLG�HQ�VWDELOLWHLW�YDQ�KHW�DSSDUDDW�RQGHU�HHQ�UDQJH�YDQ�RPVWDQGLJKHGHQ�]RDOV�GLH�LQ�
GH�WXLQERXZSUDNWLMN�NXQQHQ�YRRUNRPHQ��'H�HYDOXDWLH�LV�XLWJHYRHUG�LQ��������������,Q�GH�ODDWVWH�
IDVH�]LMQ�GRRU�SURGXFHQW�(QYLURQPHQWDO�0RQLWRULQJ�6\VWHPV�%9��(06��HQLJH�WHFKQLVFKH�
RQWZLNNHOLQJHQ�GRRUJHYRHUG�JHULFKW�RS�RSWLPDOLVDWLH�YRRU�JHEUXLN�LQ�WXLQERXZVHWWLQJV��=R�LV�
QDDVW�GH�RRUVSURQNHOLMNH�DQDO\VHU��]RDOV�PRPHQWHHO�LQ�JHEUXLN�LQ�GH�EROOHQEHZDULQJ��PHW�UDQJH���
�����SSE�HHQ�PRGHO�RQWZLNNHOG�PHW�HHQ�UDQJH�YDQ�������SSP�VSHFLDDO�YRRU�WRHSDVVLQJ�LQ�GH�
IUXLWEHZDULQJ���
�

�
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� 0HWKRGHQ��
�
2P�QD�WH�JDDQ�RI�GH�VHQVRU�YROGRHQGH�JHYRHOLJ�LV�YRRU�KHW�PHWHQ�YDQ�HWK\OHHQ�HQ�RI�KHW�
RQGHUVFKHLGHQG�YHUPRJHQ�YROGRHQGH�LV�YRRU�GHWHFWLH�YDQ�HWK\OHHQ�RQGHU�GH�LQ�EHZDDUFHOOHQ�
YRRUNRPHQGH�FRQGLWLHV��YHUVFKLOOHQ�LQ�UHODWLHYH�OXFKWYRFKWLJKHLG��&RQWUROOHG�$WPRVSKHUH�
FRQGLWLHV��NUXLVJHYRHOLJKHLG�HWF���]LMQ�HHQ�DDQWDO�WHVWV�XLWJHYRHUG�LQ�GH�SHULRGH��������������
�
'H�DQDO\]HUV�]LMQ�VWHHGV�RQGHU�VWULNW�JHFRQWUROHHUGH�RPVWDQGLJKHGHQ�JHWHVW��'H�VLJQDOHQ�YDQ�GH�
DQDO\VHUV�]LMQ�UHJHOPDWLJ�YHUJHOHNHQ�PHW�HWK\OHHQPHWLQJHQ�RS�HHQ�JHLMNWH�JDVFKURPDWRJUDDI��*&��
HQ�ZHUG�PHW�JHFHUWLILFHHUGH�LMNJDVVHQ�JHZHUNW��'RRU�HHQ�VRIWZDUHPDWLJ�DDQJHVWXXUG�UHJHOV\VWHHP�
ZDDUELM�P�E�Y��PDVV�IORZ�FRQWUROOHUV�]XXUVWRI��NRRO]XXUJDV��VWLNVWRI�HQ�HWK\OHHQ�LQ�JHFRQWUROHHUGH�
KRHYHHOKHGHQ�JHPHQG�NXQQHQ�ZRUGHQ��LV�YLD�HHQ�JDVZDVIOHV��RP�GH�PHQJVHOV�DO�GDQ�QLHW�WH�
EHYRFKWLJHQ��KHW�WHVWJDV�DDQJHYRHUG�LQ�HHQ�IOHV�YDQ�FD�����O�YLD�HHQ�VHSWXP��'RRU�GLW�VHSWXP�LV�
RRN�GH�PRQVWHUDDQYRHU�YRRU�GH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�YHU]RUJG��'DDUQDDVW�LV�RRN�HHQ�
DIYRHUVODQJ�GRRU�KHW�VHSWXP�JHYRHUG�RP�RYHUGUXN�WH�YRRUNRPHQ��

�
0HHWRSVWHOOLQJ�PHW�0DF9LHZ � �HWK\OHHQ�DQDO\VHU�JHNRSSHOG�DDQ�JDVPHQJV\VWHHP�
�
'H�JHEUXLNWH�IORZUDWH�ZDV�����������PO�SHU�PLQXXW��WHQPLQVWH�UXLP���[��GH�DDQ]XLJVQHOKHLG�YDQ�
GH�DQDO\VHU�RP�KHW�DDQ]XLJHQ�YDQ�´YDOVH�OXFKWµ�XLW�WH�VOXLWHQ��'H�JHKHOH�RSVWHOOLQJ�LV�JHSODDWVW�LQ�
HHQ�WHPSHUDWXXUJHUHJHOGH�NRHOFHO��GLH�ELM�GH�PHHVWH�H[SHULPHQWHQ�LQJHVWHOG�ZDV�RS����&��
5HJHOPDWLJ�LV�GH�HWK\OHHQFRQFHQWUDWLH�LQ�GH�PRQVWHUIOHV�PHW�VHSWXP�EHSDDOG�GRRU�PHW�HHQ�
LQMHFWLHVSXLW�YDQ�����PO�HHQ�PRQVWHU�WH�QHPHQ�HQ�GLW�YHUYROJHQV�PHW�GH�*&�WH�DQDO\VHUHQ���
�
�
*HYRHOLJKHLG��UHVSRQVWLMG��
'H�PLQLPDOH�GHWHFWLHJUHQV�YRRU�HWK\OHHQ�LV�EHSDDOG�LQ�VFKRQH�OXFKW�PHW�YHUVFKLOOHQGH�
FRQFHQWUDWLHV�HWK\OHHQ�WRW�FD����SSP��'RRU�WRHGLHQHQ�YDQ�RSORSHQGH�HQ�WHUXJORSHQGH�
FRQFHQWUDWLHV�]LMQ�JHKHXJHQHIIHFWHQ�EHSDDOG��'RRU�PLGGHO�YDQ�SXOV�WRHGLHQLQJHQ�LV�GH�UHVSRQVWLMG�
HQ�UHJHQHUDWLHWLMG�EHSDDOG��
�
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,QWHUIHUHQWLH�PHW�RPJHYLQJVIDFWRUHQ�
+HW�HIIHFW�YDQ�YHUDQGHULQJHQ�YDQ�RYHULJH�RPJHYLQJVIDFWRUHQ��7��59��&2 � ��2 � ��RS�GH�UHVSRQV�HQ�
VHOHFWLYLWHLW�YDQ�GH�VHQVRU�LV�EHSDDOG�LQ�HHQ�RPJHYLQJ�PHW�FD�������SSE�HWK\OHHQ�����SSP�ELM�GH�
WHVWV�PHW�GH�������SSP�UDQJH�DQDO\]HU���2RN�KLHU�LV�GRRU�PLGGHO�YDQ�SXOV�WRHGLHQLQJHQ�GH�
UHVSRQVWLMG�HQ�UHJHQHUDWLH�WLMG�EHSDDOG��1D�GH�H[SHULPHQWHQ�LV�GH�HWK\OHHQJHYRHOLJKHLG�YDQ�GH�
VHQVRU�LQ�VFKRQH�OXFKW�RSQLHXZ�EHSDDOG��
9DULDEHOHQ��

• 2 � ��UHHNV�YDQ���������
• &2 � ��UHHNV�YDQ����������
• 7��WHPSHUDWXXUSURILHOHQ�WXVVHQ���HQ����&�
• 59��ELM�ODJH��GURRJ�JDV���������HQ�KRJH��YLD�JDVZDVIOHV��!�����59�
�

.UXLVJHYRHOLJKHGHQ�
'DDUQDDVW�]LMQ�QRJ�HQNHOH�WHVWV�XLWJHYRHUG�RP�HHQ�LQGUXN�WH�NULMJHQ�YDQ�GH�NUXLVJHYRHOLJKHLG�PHW�
DQGHUH�VWRIIHQ�GLH�LQ�IUXLWEHZDDUFHOOHQ�NXQQHQ�YRRUNRPHQ��+LHUELM�LV�VSHFLILHN�JHNHNHQ�QDDU�
DOFRKRO��HWKDQRO���ZDW�ELM�]RZHO�ELM�URWWLQJVSURFHVVHQ�PDDU�RRN�R�L�Y��ODDJ�]XXUVWRI�GRRU�
IHUPHQWDWLH�DO�GDQ�QLHW�JHZHQVW�LQ�HHQ�EHZDDURPJHYLQJ�NDQ�YRRUNRPHQ��'RRU�HHQ�UHHNV�ODJH�
FRQFHQWUDWLHV�HWKDQRO�WRH�WH�YRHJHQ�DDQ�GH�JDVZDVIOHV�]LMQ�YHUVFKLOOHQGH�FRQFHQWUDWLHV�HWKDQRO�DDQ�
GH�JDVVWURRP�WRHJHYRHJG��'RRU�GH�HWKDQROFRQFHQWUDWLH�LQ�GH�PRQVWHUIOHV�WH�EHSDOHQ�PHW�HHQ�
GDDUWRH�EHVWHPGH�JDVFKURPDWRJUDDI�HQ�GLW�WH�YHUJHOLMNHQ�PHW�GH�XLWOH]LQJ�YDQ�GH�DQDO\VHU�LV�
EHSDDOG�LQ�KRHYHUUH�HWKDQRO�GH�HWK\OHHQPHWLQJ�YHUVWRRUW���
�
2RN�LV�HHQ�NRUWH�WHVW�JHGDDQ�PHW�DURPDWLVFKH�DSSHOV�ZDDUELM�JHNHNHQ�LV�QDDU�GH�NUXLVJHYRHOLJKHLG�
YDQ�GH�DQDO\VHU�LQ�HHQ�GHUJHOLMN�FRPSOH[�PHQJVHO��+LHUYRRU�]LMQ�FD�����NJ�DSSHOV�LQ�HHQ����O�
FRQWDLQHU�JHGDDQ�GLH�YHUYROJHQV�PHW���O�PLQ�GRRUVWURRPG�ZHUG��YDQXLW�KHW�JDVPHQJV\VWHHP��'H�
XLWVWURPHQGH�OXFKW�LV�YHUYROJHQV�ZHHU�YLD�HHQ�PRQVWHUIOHV�QDDU�GH�DQDO\VHU�JHOHLG���
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� 5HVXOWDWHQ�HQ�GLVFXVVLH�
�
�
*HYRHOLJKHLG�HQ�QDXZNHXULJKHLG�
,Q�GH�JHWHVWH�UDQJH�WRW�FD�������SSE�� ����SSP��HWK\OHHQ�JHHIW�GH�0DF9LHZ�(WK\OHHQ�$QDO\VHU�
HHQ�XLWVWHNHQGH�OLQHDLUH�UHVSRQV��]LH�JUDILHN���'H�GHWHFWLHJUHQV�YDQ�GH�JHEUXLNWH�
JDVFKURPDWRJUDDI�LV�FD�����SSE��'H�DQDO\VHU�EOHHN�RRN�ODJHUH�FRQFHQWUDWLHV�WH�NXQQHQ�PHWHQ��GH�
EHWURXZEDDUKHLG�KLHUYDQ�NRQ�GXV�KHODDV�PHW�RQ]H�DSSDUDWXXU�QLHW�EHSDDOG�ZRUGHQ��'LW�EHWHNHQW�
GDW�GH�DQDO\VHU�HHQ�GHWHFWLHJUHQV�KHHIW�GLH�ODJHU�OLJW�GDQ����SSE��KHWJHHQ�]RQGHU�PHHU�XLWVWHNHQG�

LV�WH�QRHPHQ����
'H�DIZLMNLQJ�LQ�GH�GRRU�GH�DQDO\VHU�DDQJHJHYHQ�ZDDUGHQ�HQ�GH�GRRU�GH�
HWK\OHHQJDVFKURPDWRJUDDI�EHSDDOGH�ZDDUGHQ�]LMQ�KHW�JHYROJ�YDQ�GH�NDOLEUDWLH�LQVWHOOLQJHQ�YDQ�GH�
DQDO\VHU��*H]LHQ�KHW�OLQHDLUH�YHUORRS�YDQ�GH�UHVSRQV�LV�GLW�JHHQ�SUREOHHP�PDDU�HHQ�NZHVWLH�YDQ�

IJklijn MacView Ethyleen analyzer
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HHQ�NOHLQH�DDQSDVVLQJ�YDQ�GH�LQVWHOOLQJHQ�YDQ�GH�DQDO\VHU��]LH�RRN�SXQW����YDQ�GH�FRQFOXVLHV�RYHU�
GH�XLWVWHNHQGH�VWDELOLWHLW�YDQ�GH�NDOLEUDWLH��$DQJH]LHQ�GH�NDOLEUDWLH�LQVWHOOLQJHQ�YDQ�GH�0DF9LHZ�
(WK\OHHQ�$QDO\VHU�LQ�GH�ORRS�YDQ�GH�WHVWSHULRGH�JURWHQGHHOV�QLHW�JHZLM]LJG�]LMQ��LV�GH�DIZLMNLQJ�
WXVVHQ�DDQJHERGHQ�HQ�JHPHWHQ�FRQFHQWUDWLHV�VRPV�RRN�LQ�YROJHQGH�JUDILHNHQ�]LFKWEDDU��%LM�HHQ�
ODDWVWH�WHVW�ZDV�GH�NDOLEUDWLH�LQVWHOOLQJ�FRUUHFW��ZDDUQD�GH�RYHUHHQVWHPPLQJ�WXVVHQ�PHHWZDDUGHQ�
YDQ�JDVFKURPDWRJUDDI�HQ�DQDO\]HU�YULMZHO�YROOHGLJ���RS���ZDV��
'H�VSUHLGLQJ�WXVVHQ�PHWLQJHQ�YDQ�HHQ�]HOIGH�FRQFHQWDWLH�LV�YHUJHOLMNEDDU�DDQ�GH�KLHU�JHEUXLNWH�
*&�DSSDUDWXXU�WHU�HYDOXDWLH�YDQ�GH�DQDO\VHU���VWDQGDDUGGHYLDWLH��������
�
�
5HVSRQVWLMG�HQ�JHKHXJHQHIIHFWHQ�
�
'H�0DF9LHZ�(WK\OHHQ�$QDO\VHU�JHHIW�JHHQ�FRQWLQXH�PHHWVLJQDDO��+HW�DSSDUDDW�]XLJW�FRQWLQX�DDQ�
HQ�DQDO\VHHUW�HHQV�LQ�GH�������PLQXWHQ�HHQ�PRQVWHU��'LW�OLMNW�GH�EHODQJULMNVWH�EHSHUNLQJ�LQ�GH�
UHVSRQVWLMG��1D�HHQ�VWHUNH�ZLVVHOLQJ�LQ�HWK\OHHQFRQFHQWUDWLH�UHDJHHUW�GH�VHQVRU�GLUHFW�ELM�GH�
HHUVWYROJHQGH�PHWLQJ�HQ�LV�GDQ�EHKRRUOLMN�VWDELHO��]LH�ELMJDDQGH�JUDILHN��

Responstijd en geheugeneffecten MacView Ethyleen Analyser
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�
=RDOV�RRN�LQ�GH]H�JUDILHN�WH�]LHQ�LV��LV�KLHU�HWK\OHHQ�DDQJHERGHQ�DDQ�GH�VHQVRU�LQ�SXOVHQ�YDQ���XXU�
DIJHZLVVHOG�PHW�VWHHGV���XXU�VFKRQH�OXFKW��'H�DDQJHERGHQ�FRQFHQWUDWLHV�LQ�GLW�YRRUEHHOG�GDDOGHQ�
YDQ�FD�������QDDU����SSE���'H�DQDO\VHU�YROJW�GLW�SDWURRQ�YULMZHO�H[DFW��2RN�ELM�ODQJHUH�SHULRGHQ�
EORRWVWHOOLQJ�DDQ�GH]HOIGH�FRQFHQWUDWLH��GDJHQ��JHHIW�GH�DQDO\VHU�HHQ�]HHU�VWDELHO�VLJQDDO��%LM�HHUGHU�
JHWHVWH�DQGHUH�HWK\OHHQVHQVRUHQ�EOHHN�GDW�YDDN�ODQJH�KHUVWHOSHULRGHQ�YHUHLVW�ZDUHQ�RP�QD�HHQ�
VWHUNH�FRQFHQWUDWLHZLVVHOLQJ�ZHHU�WRW�HHQ�VWDELHO�VLJQDDO�WH�NRPHQ��ODVWLJH�]J��JHKHXJHQHIIHFWHQ���
RI�YDQ�´GULIWHQµ�RIZHO�ODQJ]DDP�YHUORSHQ�YDQ�KHW�VLJQDDO��%LM�GH]H�DQDO\VHU�LV�GDDU�HFKWHU�JHHQ�
VSUDNH�YDQ��=HOIV�QD�PDDQGHQ�JHEUXLN�EOLMNW�GH�UHVSRQV�UHSURGXFHHUEDDU���
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,QYORHG�]XXUVWRI��2����NRRO]XXUJDV��&2����UHODWLHYH�YRFKWLJKHLG��59��HQ�WHPSHUDWXXU�
�
2PGDW�LQ�EHZDDUFHOOHQ�GH�RPVWDQGLJKHGHQ�TXD�]XXUVWRI��NRRO]XXUJDV��59�HQ�WHPSHUDWXXU�QRJDO�
XLWHHQ�NXQQHQ�ORSHQ��LV�KHW�YDQ�EHODQJ�RP�WH�ZHWHQ�RI�GH]H�YDULDEHOHQ�HHQ�EHWURXZEDUH�
HWK\OHHQPHWLQJ�GRRU�GH�DQDO\VHU�NXQQHQ�EHwQYORHGHQ�RI�YHUVWRUHQ��0HW�QDPH�LQ�&RQWUROOHG�
$WPRVSKHUH�FHOOHQ�]RDOV�ELMYRRUEHHOG�LQ�JHEUXLN�LQ�GH�IUXLWEHZDULQJ�LV�YDDN�VSUDNH�YDQ�HHQ�VWHUN�
YHUODDJG�]XXUVWRIJHKDOWH�HQ�HHQ�YHUKRRJG�NRRO]XXUJDVJHKDOWH��
�
,Q�ELMJDDQGH�JUDILHN�LV�WH�]LHQ�GDW�KHW�DDQELHGHQ�YDQ�HWK\OHHQ�DDQ�GH�DQDO\VHU�QLHW�PHUNEDDU�
EHwQYORHG�ZRUGW�GRRU�]XXUVWRIFRQFHQWUDWLHV�LQ�GH�UDQJH�YDQ����HQ�ODJHU��KHW�VLJQDDO�EOLMIW�VWDELHO���
�

Invloed O2 op MacView ethyleen analyzer
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 O2%

�
$OV�QD����XXU�GH�HWK\OHHQFRQFHQWUDWLH�SORWV�YHUODDJG�ZRUGW�QDDU���LV�GDW�RRN�GLUHFW�WH�]LHQ�LQ�GH�
UHVSRQV�YDQ�GH�DQDO\VHU��WHUZLMO�ZLM]LJLQJHQ�LQ�KHW�]XXUVWRIJHKDOWH�QLHW�RI�QDXZHOLMNV�OHLGHQ�WRW�
HHQ�YHUDQGHULQJ�YDQ�GH�DQDO\VHU�PHWLQJ���
�
9RRU�&2 � �LV�HHQ�GHUJHOLMNH�WHVW�XLWJHYRHUG�PHW�FRQFHQWUDWLHV�YDQ���WRW������+LHU�LV�ZHO�VSUDNH�
YDQ�HHQ�OLFKWH�JHYRHOLJKHLG��ELM�����&2 � �OLJW�GH�UHVSRQV�YDQ�GH�DQDO\VHU�FD�������ODJHU�GDQ�ELM�
���&2 � ��2PGDW�KHW�HFKWHU�PDDU�HHQ�OLFKWH�JHYRHOLJKHLG�EHWUHIW�HQ�LQ�GH�SUDNWLMN�GH�
NRRO]XXUJDVJHKDOWHQ�JHGXUHQGH�ELMYRRUEHHOG�EHZDULQJ�LQ�GH�PHHVWH�JHYDOOHQ�QLHW�KRJHU�]LMQ�GDQ�
���HQ�ERYHQGLHQ�YULM�VWDELHO��KRHIW�GH]H�JHULQJH�JHYRHOLJKHLG�JHHQ�HQNHO�EHOHWVHO�WH�]LMQ�YRRU�
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WRHSDVVLQJ�YDQ�GH�DQDO\VHU�LQ�GHUJHOLMNH�WXLQERXZVHWWLQJV��%LMJDDQGH�JUDILHN�LOOXVWUHHUW�KRH�
EHSHUNW�GH�LQYORHG�YDQ�&2 � �LV��KHW�LV�QLHW�HUJ�GXLGHOLMN�WH�]LHQ��

Invloed CO2 op ethyleenmeting MacView ethyleen analyzer
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7HPSHUDWXXU�
9DULDWLH�LQ�RPJHYLQJVWHPSHUDWXXU�YDQ�GH�VHQVRU�KHHIW�QDXZHOLMNV�LQYORHG�RS�GH�ZHUNLQJ�YDQ�GH�
0DF9LHZ � �(WK\OHHQ�$QDO\VHU��,Q�YHUJHOLMNLQJ�PHW�PHWLQJHQ�ELM�FRQVWDQWH�WHPSHUDWXXU�QHHPW�GH�
VSUHLGLQJ�YDQ�GH�PHHWZDDUGHQ�ZHO�WRH�YDQ������QDDU�!����
%LM�KRJHUH�RPJHYLQJVWHPSHUDWXUHQ�GDQ�����&�ORRSW�GH�WHPSHUDWXXU�YDQ�KHW�LQWHUQH�VHQVRUEORN�
RS�ZDDUGRRU�GH�PHWLQJ�YDQ�GH�ODJH�UDQJH�DQDO\]HU���������SSE��ZHO�VWHUN�NDQ�WRHQHPHQ��������
ELM����&���%LM�GH�DQDO\]HU�PHW�UDQJH������SSP�EOHHN�GLW�QLHW�YDQ�LQYORHG��$DQGDFKW�YRRU�FRUUHFWH�
SODDWVLQJ�YDQ�GH�DQDO\]HU��TXD�RPJHYLQJVWHPSHUDWXXU�HQ�RI�YHUKRJLQJ�YDQ�GH�WHPSHUDWXXU�YDQ�
KHW�VHQVRUEORN�]LMQ�PRJHOLMNKHGHQ�RP�LQ�GH�SUDNWLMN�SUREOHHPORRV�WH�NXQQHQ�PHWHQ�ELM�KRJHUH�
WHPSHUDWXUHQ�GDQ����&���

Invloed temperatuur op MacView Ethyleenanalyser
(range 0-200ppb)
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Invloed temperatuur op MacView Ethyleenanalyser
(range 0-100ppm)
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�
,Q�ELMJDDQGH�JUDILHNHQ�]LMQ�GH�HIIHFWHQ�YDQ�YHUVFKHLGHQH�WHPSHUDWXXUSURILHOHQ�WXVVHQ���HQ����&�
YHU]DPHOG��'H�PHHVWH�PHWLQJHQ�]LMQ�ELM����&�XLWJHYRHUG��]RGDW�GLW�GLUHFW�HHQ�EHHOG�JHHIW�YDQ�GH�
VSUHLGLQJ�LQ�PHHWZDDUGHQ�ELM�FRQVWDQWH�WHPSHUDWXXU��
�
5HODWLHYH�YRFKWLJKHLG�
'RRU�WHVWV�WH�GRHQ�PHW�]RZHO�]HHU�GURRJ�JDV��GLUHFW�XLW�JDVIOHVVHQ��HQ�GLW�DO�GDQ�QLHW�YLD�HHQ�
JDVZDVIOHV�QDDU�GH�DQDO\VHU�WH�OHLGHQ�LV�JHsYDOXHHUG�LQ�KRHYHUUH�GH�59�KHW�PHHWUHVXOWDDW�
EHwQYORHGW��
'H�5HODWLHYH�YRFKWLJKHLG�YDQ�KHW�WH�PHWHQ�JDV�KHHIW�JHHQ�PHHWEDUH�LQYORHG�RS�GH�PHHWZDDUGHQ�
YDQ�GH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU��0HWLQJHQ�ELM�59!�����HQ�������JDYHQ�LGHQWLHNH�
UHVXOWDWHQ��,Q�WXLQERXZVHWWLQJV��ZDDU�PHHVWDO��YHHO��NOHLQHUH�VFKRPPHOLQJHQ�LQ�59�SODDWVYLQGHQ��
]LMQ�GXV�JHHQ�EHSHUNLQJHQ�YRRU�KHW�JHEUXLN�YDQ�GH�DQDO\VHUV�WH�YHUZDFKWHQ��
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.UXLVJHYRHOLJKHLG�(WKDQRO�
'RRU�HHQ�UHHNV�ODJH�FRQFHQWUDWLHV�HWKDQRO�WRH�WH�YRHJHQ�DDQ�GH�JDVZDVIOHV�]LMQ�YHUVFKLOOHQGH�
FRQFHQWUDWLHV�HWKDQRO�DDQ�GH�JDVVWURRP�WRHJHYRHJG��'RRU�GH�HWKDQROFRQFHQWUDWLH�LQ�GH�
PRQVWHUIOHV�WH�EHSDOHQ�PHW�HHQ�GDDUWRH�EHVWHPGH�JDVFKURPDWRJUDDI�HQ�GLW�WH�YHUJHOLMNHQ�PHW�GH�
XLWOH]LQJ�YDQ�GH�DQDO\VHU�LV�EHSDDOG�LQ�KRHYHUUH�HWKDQRO�GH�HWK\OHHQPHWLQJ�YHUVWRRUW���
'H�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�YHUWRRQW�]HHU�EHSHUNWH�NUXLVJHYRHOLJKHLG�YRRU�HWKDQRO���7RW���
SSP�HWKDQRO�LV�JHHQ�EHwQYORHGLQJ�PHHWEDDU��ELM����SSP�HWKDQRO�JHHIW�GH��������SSE�UDQJH�YHUVLH�
HHQ�WRHQDPH�YDQ����ELM���SSP�HWK\OHHQ��'H�YHUVLH�PHW�UDQJH�������SSP�ODDW�JHHQ�EHwQYORHGLQJ�
]LHQ�YDQ�PHWLQJ�YDQ����SSP�HWK\OHHQ�DOV����SSP�HWKDQRO�ZRUGW�ELMJHPHQJG��,Q�GH�SUDNWLMN�OLJJHQ�
GH�HWKDQROFRQFHQWUDWLHV�YULMZHO�DOWLMG�YHHO�ODJHU�GDQ���SSP��]RGDW�YDQ�GH]H�JHULQJH�
NUXLVJHYRHOLJKHLG�JHHQ�SUREOHPHQ�WH�YHUZDFKWHQ�]LMQ�YRRU�ZDW�EHWUHIW�KHW�PHWHQ�YDQ�HWK\OHHQ��
�
.UXLVJHYRHOLJKHLG�$SSHOV�
2RN�LV�HHQ�NRUWH�WHVW�JHGDDQ�PHW�DURPDWLVFKH�DSSHOV��FY�.DQ]L��ZDDUELM�JHNHNHQ�LV�QDDU�GH�
NUXLVJHYRHOLJKHLG�YDQ�GH�DQDO\VHU�LQ�HHQ�GHUJHOLMN�FRPSOH[�PHQJVHO��+LHUYRRU�]LMQ�FD�����NJ�
DSSHOV�LQ�HHQ����O�FRQWDLQHU�JHGDDQ�GLH�YHUYROJHQV�WZHH�ZHNHQ�PHW���O�PLQ�GRRUVWURRPG�ZHUG��
YDQXLW�KHW�JDVPHQJV\VWHHP��'H�XLWVWURPHQGH�OXFKW�LV�YHUYROJHQV�ZHHU�YLD�HHQ�PRQVWHUIOHV�QDDU�
GH�DQDO\VHU�JHOHLG��+RHZHO�GH�XLWVWURPHQGH�OXFKW�HHQ�GXLGHOLMN�UXLNEDDU�DSSHODURPD�KDG��EOHHN�GLW�
JHHQ�HQNHOH�PHUNEDUH�H[WUD�UHVSRQV�RS�GH�DQDO\VHU�WH�JHYHQ��2RN�WRHYRHJLQJ�YDQ�H[WUD�HWK\OHHQ�
ZHUG�FRUUHFW�JHPHWHQ��,Q�GH]H�VLWXDWLH�ZDV�GXV�JHHQ�VSUDNH�YDQ�PHHWEDUH�NUXLVJHYRHOLJKHLG�HQ�
ZHUG�GH�HWK\OHHQFRQFHQWUDWLH�VWHHGV�FRUUHFW�EHSDDOG�GRRU�GH�DQDO\VHU���
�
0HWHQ�LQ�WXLQERXZVHWWLQJV�
'H�WHVWV�PHW�YHUVFKLOOHQGH�UHOHYDQWH�JHKDOWHQ�DDQ�]XXUVWRI��&2���YHUVFKLOOHQGH�UHODWLHYH�
YRFKWLJKHGHQ��DOFRKRO��DURPDWLVFKH�DSSHOV�HQ�GH�HHUVWH�SUDNWLMNHUYDULQJHQ�ODWHQ�]LHQ�GDW�
SUREOHHPORRV�PHWHQ�LQ�WXLQERXZVHWWLQJV�]RQGHU�YHUVWRULQJ�GRRU�GH]H�FRPSOH[H�JDVPDWUL[�SULPD�
PRJHOLMN�LV���
+HW�LV�HFKWHU�QLHW�JHKHHO�XLW�WH�VOXLWHQ�GDW�LQ�VSHFLILHNH�JHYDOOHQ�WRFK�NUXLVJHYRHOLJKHLG�YRRU�PHW�
QDPH�]HHU�KRJH�GRVHULQJHQ�YOXFKWLJH�YHUELQGLQJHQ�NDQ�RSWUHGHQ��'HQN�GDQ�PHW�QDPH�DDQ�
YHUVWRULQJHQ�ELM�KHW�JHEUXLN�YDQ�VSXLW��RI�EHVWULMGLQJVPLGGHOHQ��JHEUXLN�YDQ�RYHUGRVHV�DDQ�
UHLQLJLQJVPLGGHOHQ�HWF��%LM�QRUPDDO�JHEUXLN�LQ�GH�SUDNWLMN�]XOOHQ�GH]H�NUXLVJHYRHOLJKHGHQ�JHHQ�URO�
YDQ�EHWHNHQLV�VSHOHQ��PDDU�KRJH�GRVHULQJHQ�DJUHVVLHYH�VWRIIHQ�NXQQHQ�GH�DQDO\VHU�RRN�
EHVFKDGLJHQ��'H�IDEULNDQW�DGYLVHHUW�GDDURP�ELM�KHW�JHEUXLN�YDQ�KRJHUH��UXLNEDUH��FRQFHQWUDWLHV�
UHLQLJLQJV��RI�VSXLWPLGGHOHQ�PHW�GH�IDEULNDQW�YRRUDI�FRQWDFW�RS�WH�QHPHQ�RI�GH�DQDO\VHU�WLMGHOLMN�
XLW�WH�VFKDNHOHQ��6SHFLILHNH�JDVVHQ�NXQQHQ�DO�ZHO�DOV�DIZLMNHQG�JHGHWHFWHHUG�ZRUGHQ��EY��$FWHOOLF��
EHVWULMGLQJ�EROOHQPLMW��GLW�NDQ�]HOIV�HHQ�VSRHOF\FOXV�WULJJHUHQ�WHU�EHVFKHUPLQJ�YDQ�GH�DQDO\VHU���%LM�
QLHXZH�DIZLMNHQGH�WRHSDVVLQJVJHELHGHQ�RI�RQ]HNHUKHLG�RYHU�PHHWZDDUGHQ�NDQ�HHQ�
YHULILFDWLHPHWLQJ�PHW�*&�XLWVOXLWVHO�JHYHQ�RI�HU�RRN�LQ�GH]H�VSHFLILHNH�VLWXDWLHV�]XLYHU�JHPHWHQ�
NDQ�ZRUGHQ��
�
�
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� &RQFOXVLHV�
�
�
8LW�GH]H�HYDOXDWLH�YROJHQ�ELMJDDQGH�EHYLQGLQJHQ��
�

�� ,Q�PHQJVHOV�YDQ�]XLYHUH�VWLNVWRI��]XXUVWRI�HQ�&2 � �KHHIW�GH�0DF9LHZ � �(WK\OHHQ�
$QDO\VHU�HHQ�OLQHDLUH�UHVSRQV�LQ�GH�UDQJH�YDQ���WRW������SSE�HQ�HHQ�GHWHFWLHJUHQV�
ODJHU�GDQ��GH�*&������SSE���'DDUELM�LV�GH�VSUHLGLQJ�WXVVHQ�PHWLQJHQ�YDQ�HHQ�]HOIGH�
FRQFHQWDWLH�YHUJHOLMNEDDU�DDQ�GH�KLHU�JHEUXLNWH�*&�DSSDUDWXXU�WHU�HYDOXDWLH�YDQ�GH�
DQDO\VHU�������VWDQGDDUGGHYLDWLH���

�� 'H�0DF9LHZ�(WK\OHHQ�$QDO\VHU�JHHIW�JHHQ�FRQWLQXH�PHHWVLJQDDO��+HW�DSSDUDDW�]XLJW�
FRQWLQX�DDQ�HQ�DQDO\VHHUW�HHQV�LQ�GH�������PLQXWHQ�HHQ�PRQVWHU��'LW�LV�GH�
EHODQJULMNVWH�EHSHUNLQJ�LQ�GH�UHVSRQVWLMG��1D�HHQ�VWHUNH�ZLVVHOLQJ�LQ�
HWK\OHHQFRQFHQWUDWLH�UHDJHHUW�GH�VHQVRU�GLUHFW�ELM�GH�HHUVWYROJHQGH�PHWLQJ�HQ�LV�GDQ�
VQHO�VWDELHO��(U�LV�JHHQ�VSUDNH�YDQ�´JHKHXJHQHIIHFWHQµ��

�� 'H�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�JHHIW�RRN�ELM�ODQJHUH�SHULRGHQ�EORRWVWHOOLQJ�DDQ�
GH]HOIGH�FRQFHQWUDWLH��ZHNHQ��PDDQGHQ��HHQ�]HHU�VWDELHO�VLJQDDO��(U�LV�QLHW�RI�
QDXZHOLMNV�VSUDNH�YDQ�YHUORRS�YDQ�KHW�VLJQDDO��GULIW���=HOIV�QD�PDDQGHQ�JHEUXLN�EOLMNW�
GH�UHVSRQV�UHSURGXFHHUEDDU��

�� =XXUVWRI��2 � ��LQ�GH�UDQJH�YDQ����WRW�����KHHIW�JHHQ�PHUNEDUH�LQYORHG�RS�GH�UHVSRQV�
YDQ�GH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU��

�� .RRO]XXUJDV��&2 � ��LQ�GH�UDQJH�YDQ���WRW������KHHIW�HHQ�]HHU�EHSHUNWH�LQYORHG�RS�GH�
UHVSRQV�YDQ�GH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU��7RW����&2 � �ZRUGW�GH�HWK\OHHQPHWLQJ�
QLHW�PHHWEDDU�EHwQYORHG��%LM������&2 � �LV�GH�UHVSRQV�RS�FD����SSP�HWK\OHHQ�RQJHYHHU�
�����ODJHU�GDQ�]RQGHU�&2 � ��2PGDW�KHW�HFKWHU�PDDU�HHQ�OLFKWH�JHYRHOLJKHLG�EHWUHIW�HQ�
LQ�GH�SUDNWLMN�GH�NRRO]XXUJDVJHKDOWHQ�JHGXUHQGH�ELMYRRUEHHOG�&$�EHZDULQJ�LQ�GH�
PHHVWH�JHYDOOHQ�QLHW�KRJHU�]LMQ�GDQ����HQ�ERYHQGLHQ�YULM�VWDELHO��KRHIW�GH]H�JHULQJH�
JHYRHOLJKHLG�JHHQ�HQNHO�EHOHWVHO�WH�]LMQ�YRRU�WRHSDVVLQJ�YDQ�GH�DQDO\VHU�LQ�GHUJHOLMNH�
WXLQERXZVHWWLQJV���

�� 'H�5HODWLHYH�YRFKWLJKHLG��������!���59��YDQ�KHW�WH�PHWHQ�JDV�KHHIW�JHHQ�LQYORHG�
RS�GH�UHVSRQV�YDQ�GH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU��

�� (U�ZHUG�JHHQ�LQWHUDFWLH�WXVVHQ�]XXUVWRI��&2 � ��59�HQ�WHPSHUDWXXU�RQGHUOLQJ�RS�GH�
PHHWZDDUGHQ�ZDDUJHQRPHQ���

�� 'H�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�YHUWRRQW�]HHU�EHSHUNWH�NUXLVJHYRHOLJKHLG�YRRU�
HWKDQRO���%LM���SSP�HWKDQRO�LV�JHHQ�EHwQYORHGLQJ�PHHWEDDU��ELM����SSP�HWKDQRO�JHHIW�
GH��������SSE�UDQJH�YHUVLH�HHQ�WRHQDPH�YDQ����ELM���SSP�HWK\OHHQ��'H�YHUVLH�PHW�
UDQJH�������SSP�ODDW�JHHQ�EHwQYORHGLQJ�]LHQ�YDQ�PHWLQJ�YDQ����SSP�HWK\OHHQ�DOV����
SSP�HWKDQRO�ZRUGW�ELMJHPHQJG��,Q�GH�SUDNWLMN�OLJJHQ�GH�HWKDQROFRQFHQWUDWLHV�YULMZHO�
DOWLMG�YHHO�ODJHU�GDQ���SSP��]RGDW�YDQ�GH]H�JHULQJH�NUXLVJHYRHOLJKHLG�JHHQ�SUREOHPHQ�
WH�YHUZDFKWHQ�]LMQ�YRRU�ZDW�EHWUHIW�KHW�PHWHQ�YDQ�HWK\OHHQ��
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�� 8LW�GH�KLHU�XLWJHYRHUGH�WHVW�PHW�DSSHOV�LV�QLHW�JHEOHNHQ�GDW�GH�GXLGHOLMN�UXLNEDUH�
DURPDVWRIIHQ�DINRPVWLJ�YDQ�GH�DSSHOV�GH�HWK\OHHQPHWLQJ�GRRU�GH�0DF9LHZ � �
(WK\OHHQ�$QDO\VHU�EHwQYORHGHQ��'H�HHUVWH�PHHWHUYDULQJHQ�LQ�SUDNWLMN�&RQWUROOHG�
$WPRVSKHUH�FHOOHQ�PHW�&RQIHUHQFH�SHUHQ�ODWHQ�HHQ�LGHQWLHN�EHHOG�]LHQ��

��� 'H�WHVWV�PHW�YHUVFKLOOHQGH�UHOHYDQWH�WHPSHUDWXUHQ��]XXUVWRIJHKDOWHV�HQ�&2 � �
FRQFHQWUDWLHV��UHODWLHYH�YRFKWLJKHGHQ��DOFRKRO��DURPDWLVFKH�DSSHOV�HQ�GH�HHUVWH�
SUDNWLMNHUYDULQJHQ�ODWHQ�]LHQ�GDW�SUREOHHPORRV�PHWHQ�LQ�WXLQERXZVHWWLQJV�]RQGHU�
YHUVWRULQJ�GRRU�GH�GDDU�KHHUVHQGH�RPVWDQGLJKHGHQ�SULPD�PRJHOLMN�LV���

��� 'H�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�LV�YRRU]LHQ�YDQ�GLDJQRVWLVFKH�VRIWZDUH�GLH�LQ�
IRXWPHOGLQJHQ�JHQHUHHUW�DOV�HU�HHQ�PHHWWHFKQLVFK�SUREOHHP�LV��EY��REVWUXFWLH�YDQ�GH�
PRQVWHUOHLGLQJ��RYHUUDQJH��WRHSDVVLQJ�YDQ�$FWHOOLF��HWF���KHWJHHQ�GH�SUDNWLVFKH�
EHWURXZEDDUKHLG�VWHUN�YHUJURRW��

��� 'H�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�LV�HHQYRXGLJ�LQ�JHEUXLN��NDQ�GLUHFW�RS�GH�PHHVW�
JDQJEDUH�UHJHO��EHVWXULQJVV\WHPHQ�DDQJHVORWHQ�ZRUGHQ�HQ�NDQ�RRN�GLUHFW�H[WHUQH�
DSSDUDWXXU�VFKDNHOHQ��0HHWJHJHYHQV�ZRUGHQ�RRN�LQ�GH�0DF9LHZ � �(WK\OHHQ�$QDO\VHU�
]HOI�RSJHVODJHQ�HQ�NXQQHQ�PHW�ELMJHOHYHUGH�VRIWZDUH�HHQYRXGLJ�JHYROJG�RI�XLWJHOH]HQ�
ZRUGHQ�����

��� 5HJHOPDWLJH�NDOLEUDWLH�GRRU�JHEUXLNHUV�LV�QLHW�QRGLJ�YDQZHJH�GH�ODQJGXULJH�VWDELOLWHLW��
'H�OHYHUDQFLHUV�YDQ�HWK\OHHQ�LMNJDVPHQJVHOV�OHYHUHQ�HHQ�DQDO\VHFHUWLILFDDW�PHW�HHQ�
QDXZNHXULJKHLG�YDQ���������,Q�GH]H�WHVWV�LV�RRN�JHFHUWLILFHHUG�LMNJDV�YDQ�(06�HQ�
$)6*�RQGHUOLQJ�YHUJHOHNHQ��+HW�RQGHUOLQJH�YHUVFKLO�ZDV�VRPV����HQ�GDDUPHH�YHHODO�
GH�EHODQJULMNVWH�EURQ�YDQ�DIZLMNLQJHQ�WXVVHQ�PHHWZDDUGHQ�YDQ�GH�DQDO\]HUV�HQ�*&��
,QGLHQ�KLHUYRRU�JHFRUULJHHUG�ZHUG�EOHHN�KHW�YHUVFKLO�WXVVHQ�*&�HQ�DQDO\]HUV�VWHHGV�
]HHU�EHSHUNW��������

�
�
�
�
(LQGFRQFOXVLH��
�
�

'H�0DF9LHZ��(WK\OHHQ�$QDO\VHU�LV�XLWVWHNHQG�JHVFKLNW�RP�LQ�
WXLQERXZVHWWLQJV�WRHJHSDVW�WH�ZRUGHQ�YRRU�PHWLQJ�YDQ�HWK\OHHQ�


