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&RORIRQ�
�

7KH�TXDOLW\�PDQDJHPHQW�V\VWHP�RI�$JURWHFKQRORJ\�DQG�)RRG�,QQRYDWLRQV�E�Y��
LV�FHUWLILHG�E\�6*6�,QWHUQDWLRQDO�&HUWLILFDWLRQ�6HUYLFHV�((69�DFFRUGLQJ�WR�,62�
������������

7LWOH� (YDOXDWLRQ�0DF9LHZ � �(WK\OHQH�$QDO\VHU�
$XWKRU�V�� ,U��-�$�9HUVFKRRU�
$)6*�QXPEHU� �����
,6%1�QXPEHU� �
'DWH�RI�SXEOLFDWLRQ� 0DUFK������
&RQILGHQWLDOLW\� <HV�
23'�FRGH� ��
$SSURYHG�E\� '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��
$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG��VWRUHG�LQ�D�UHWULHYDO�V\VWHP�RI�DQ\�QDWXUH��RU�WUDQVPLWWHG��LQ�DQ\�IRUP�
RU�E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ�RU�RWKHUZLVH��ZLWKRXW�WKH�SULRU�SHUPLVVLRQ�RI�WKH�SXEOLVKHU��7KH�SXEOLVKHU�
GRHV�QRW�DFFHSW�DQ\�OLDELOLW\�IRU�LQDFFXUDFLHV�LQ�WKLV�UHSRUW��
�
�
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� �,QWURGXFWLRQ�
�
�
7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�LV�D�PHDVXULQJ�GHYLFH�IRU�GHWHUPLQDWLRQ�RI�HWK\OHQH�
FRQFHQWUDWLRQV�LQ�DLU��
,Q�RUGHU�WR�HYDOXDWH�WKH�VXLWDELOLW\�RI�WKLV�DQDO\VHU�IRU�XVH�LQ�KRUWLFXOWXUDO�VHWWLQJV�OLNH�LQ�FROG�
VWRUHV�RU�&RQWUROOHG�$WPRVSKHUH�VWRUDJH�URRPV��&$��8/2���$)6*��D�SDUW�RI�:DJHQLQJHQ�85��
KDV�GRQH�D�LQGHSHQGHQW�VFUHHQLQJ�RI�WKH�DFFXUDF\�DQG�WKH�VWDELOLW\�RI�WKH�DSSDUDWXV�LQ�D�UDQJH�RI�
FLUFXPVWDQFHV�FRPPRQ�LQ�KRUWLFXOWXUDO�SUDFWLFH��7KH�HYDOXDWLRQ�LV�DFFRPSOLVKHG�LQ������������,Q�
WKH�ODVW�VWDJH�PDQXIDFWXUHU�(QYLURQPHQWDO�0RQLWRULQJ�6\VWHPV�%9��(06��KDV�PDGH�FHUWDLQ�
WHFKQLFDO�GHYHORSPHQWV�IRU�RSWLPLVLQJ�XVH�LQ�KRUWLFXOWXUDO�SUDFWLFH��7KH�RULJLQDO�DQDO\VHU�
�PRPHQWDULO\�LQ�XVH�IRU�VWRUDJH�RI�IORZHU�EXOEV��ZLWK�D�UDQJH�RI��������SSE�KDV�EHHQ�PRGLILHG�
ZLWK�D�UDQJH�RI�������SSP�HVSHFLDOO\�IRU�XVH�LQ�VWRUDJH�RI�IUXLW��
�

�
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��$JURWHFKQRORJ\�DQG�)RRG�,QQRYDWLRQV�E�Y���PHPEHU�RI�:DJHQLQJHQ�85� ��

� 0HWKRGV��
�
,Q�����������D�QXPEHU�RI�WHVWV�ZHUH�SHUIRUPHG�WR�FKHFN�LI�WKH�VHQVRU�KDV�VXIILFLHQW�VHQVLWLYLW\�
IRU�PHDVXULQJ�HWK\OHQH�DQG�LI�WKH�GLVWLQJXLVKLQJ�FDSDELOLW\�IRU�GHWHFWLRQ�RI�HWK\OHQH�LV�VXIILFLHQW�
XQGHU�FRQGLWLRQV�FRPPRQO\�HQFRXQWHUHG�LQ�KRUWLFXOWXUDO�VWRUHV��VXFK�DV�GLIIHUHQFHV�LQ�UHODWLYH�
KXPLGLW\��&RQWUROOHG�$WPRVSKHUH�FRQGLWLRQV��FURVV�VHQVLWLYLW\�HWF���
�
7KH�DQDO\VHUV�KDYH�EHHQ�WHVWHG�XQGHU�VWULFWO\�FRQWUROOHG�FLUFXPVWDQFHV��7KH�VLJQDOV�RI�WKH�
DQDO\VHUV�KDYH�EHHQ�UHJXODUO\�FKHFNHG�ZLWK�HWK\OHQH�PHDVXUHPHQWV�RQ�D�FDOLEUDWHG�JDV�
FKURPDWRJUDSK��*&��DQG�WHVWV�ZHUH�SHUIRUPHG�ZLWK�FDOLEUDWHG�JDVVHV��7KURXJK�D�VRIWZDUH�
FRQWUROOHG�V\VWHP�ZKLFK�FRQWUROV�WKURXJK�PDVV�IORZ�FRQWUROOHUV�WKH�DPRXQW�RI�R[\JHQ��FDUERQ�
GLR[LGH�JDV��QLWURJHQ�DQG�HWK\OHQH�LQ�D�JDV�PL[��WKH�WHVW�JDV�LV�VXSSOLHG�WR�D�VDPSOH�IODVN�RI�����O�
WURXJK�D�JDV�EXEEOHU��LQ�FDVH�RI�KXPLGLI\LQJ�WKH�JDV�PL[WXUH��WKURXJK�D�VHSWXP��7KH�VHSWXP�DOVR�
SURYLGHV�SDVVDJH�RI�WKH�VDPSOH�VXSSO\�RI�WKH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�DQG�D�RXWOHW�KRVH�WR�
SUHYHQW�ULVH�LQ�SUHVVXUH��
�
�

�
0HDVXUHPHQW�VHWXS�RI�D�0DF9LHZ � �(WK\OHQH�$QDO\VHU�FRQQHFWHG�WR�D�JDV�PL[�VXSSO\�V\VWHP�
�
7KH�XVHG�IORZ�UDWH�ZDV�����������PO�PLQ��DW�OHDVW�PRUH�WKDQ��[�WKH�VXFWLRQ�VSHHG�RI�WKH�
DQDO\VHU�LQ�RUGHU�WR�SUHYHQW�VXFWLRQ�RI�´IDOVH�DLUµ��7KH�ZKROH�LQVWDOODWLRQ�ZDV�SODFHG�LQ�D�
WHPSHUDWXUH�FRQWUROOHG�FROG�VWRUH��7KH�WHPSHUDWXUH�IRU�PRVW�H[SHULPHQWV�ZDV�VHW�WR����&��
5HJXODUO\�WKH�HWK\OHQH�FRQFHQWUDWLRQ�LQ�WKH�VDPSOH�ERWWOH�ZLWK�VHSWXP�ZDV�GHWHUPLQHG�E\�WDNLQJ�
D�VDPSOH�ZLWK�D����PO�V\ULQJH�DQG�DQDO\VLQJ�WKLV�LQ�WKH�*&��
�
6HQVLWLYLW\��UHVSRQVH�WLPH�
7KH�PLQLPXP�GHWHFWLRQ�OLPLW�RI�HWK\OHQH�LV�GHWHUPLQHG�LQ�FOHDQ�DLU�ZLWK�VHYHUDO�FRQFHQWUDWLRQV�RI�
HWK\OHQH�XQWLO�DSSUR[LPDWHO\���SSP��7KURXJK�LQFUHDVLQJ�DQG�GHFUHDVLQJ�FRQFHQWUDWLRQV�PHPRU\�
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HIIHFWV�DUH�GHWHUPLQHG��7KH�UHVSRQVH�DQG�UHJHQHUDWLQJ�WLPH�DUH�GHWHUPLQHG�E\�SXOVHG�DSSOLFDWLRQ�
RI�HWK\OHQH��
�

�
,QWHUIHUHQFH�ZLWK�DPELHQW�FRQGLWLRQV�
7KH�HIIHFW�RI�FKDQJHV�LQ�DPELHQW�FRQGLWLRQV��WHPSHUDWXUH��UHODWLYH�KXPLGLW\��FDUERQ�GLR[LGH��
R[\JHQ��RQ�WKH�UHVSRQVH�DQG�WKH�VHOHFWLYLW\�RI�WKH�VHQVRU�LV�GHWHUPLQHG�LQ�D�VXUURXQGLQJ�ZLWK�
DSSUR[LPDWHO\������SSE�HWK\OHQH�����SSP�ZLWK�WKH�WHVWV�ZLWK�WKH�������SSP�UDQJH�DQDO\VHU���7KH�
UHVSRQVH�WLPH�DQG�UHJHQHUDWLQJ�WLPH�DUH�DOVR�GHWHUPLQHG�E\�SXOVHG�HWK\OHQH�DSSOLFDWLRQ��$IWHU�WKH�
H[SHULPHQWV�WKH�VHQVLWLYLW\�RI�WKH�VHQVRU�LQ�FOHDQ�DLU�LV�GHWHUPLQHG�RQFH�DJDLQ��
9DULDEOHV���
�� 2 � �� ��UDQJH�RI������
�� &2 � �� ��UDQJH�RI�������
�� 7� ��WHPSHUDWXUH�SURILOHV�EHWZHHQ���DQG����&�
�� 5+� ��ORZ��GU\�JDV��������DQG�KLJK��!�����
�
&URVV�VHQVLWLYLWLHV�
$�QXPEHU�RI�WHVWV�KDYH�EHHQ�SHUIRUPHG�WR�JHW�DQ�LPSUHVVLRQ�RI�WKH�FURVV�VHQVLWLYLW\�ZLWK�RWKHU�
JDVVHV�SUHVHQW�LQ�WKH�IUXLW�FRQVHUYH�VWRUHV�DQG�VSHFLILFDOO\�DOFRKRO��HWKDQRO���7KH�SUHVHQFH�RI�
DOFRKRO�FDQ�RFFXU�WKURXJK�SURFHVVHV�RI�IUXLW�URW�EXW�DOVR�XQGHU�LQIOXHQFH�RI�ORZ�R[\JHQ�WKURXJK�
IHUPHQWDWLRQ��%\�DGGLQJ�D�VHULHV�RI�ORZ�FRQFHQWUDWLRQV�RI�HWKDQRO�WR�WKH�JDV�EXEEOHU��VHYHUDO�
FRQFHQWUDWLRQV�RI�HWKDQRO�DUH�DGGHG�WR�WKH�JDV�VWUHDP��7KH�LQIOXHQFH�RI�HWKDQRO�RQ�WKH�HWK\OHQH�
PHDVXUHPHQWV�LV�GHWHUPLQHG�WKURXJK�PHDVXULQJ�WKH�HWKDQRO�DQG�HWK\OHQH�FRQFHQWUDWLRQV�LQ�WKH�
VDPSOH�IODVN�XVLQJ�JDV�FKURPDWRJUDSK\�DQG�FRPSDULQJ�WKLV�ZLWK�WKH�UHVXOWV�RI�WKH�DQDO\VHU��
�
$OVR�D�VKRUW�WHVW�LV�SHUIRUPHG�ZLWK�DURPDWLF�DSSOHV��7KH�FURVV�VHQVLWLYLW\�RI�WKH�DQDO\VHU�LQ�VXFK�D�
FRPSOH[�PL[WXUH�LV�GHWHUPLQHG��,Q�WKLV�WHVW���NJ�RI�DSSOHV�DUH�SXW�LQ�D����O�FRQWDLQHU�DQG�IOXVKHG�
ZLWK���O�PLQ�IURP�WKH�JDV�PL[�V\VWHP��7KH�RXWOHW�DLU�ZDV�OHG�WKURXJK�WKH�VDPSOH�IODVN�WR�WKH�
DQDO\VHU��
�
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� 5HVXOWV�DQG�GLVFXVVLRQ�
�
�
6HQVLWLYLW\�DQG�DFFXUDF\�
�
,Q�WKH�WHVWHG�UDQJH�XS�WR�DSSUR[LPDWHO\������SSE�HWK\OHQH�WKH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�KDV�
D�RXWVWDQGLQJ�OLQHDU�UHVSRQVH��VHH�FKDUW���7KH�GHWHFWLRQ�OLPLW�RI�WKH�XVHG�JDV�FKURPDWRJUDSK�LV�
DSSUR[LPDWHO\����SSE��7KH�DQDO\VHU�FDQ�PHDVXUH�ORZHU�FRQFHQWUDWLRQV�EXW�WKH�UHOLDELOLW\�RI�WKHVH�
PHDVXUHPHQWV�FRXOG�WKXV�QRW�EH�GHWHUPLQHG�ZLWK�RXU�HTXLSPHQW��7KLV�PHDQV�WKDW�WKH�DQDO\VHU�
KDV�D�GHWHFWLRQ�OLPLW�ORZHU�WKDQ���SSE�ZKLFK�LV�RXWVWDQGLQJ��

Calibration curve MacView Ethylene Analyser

R2 = 0.9997
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�
7KH�GHYLDWLRQ�RI�WKH�YDOXHV�RI�WKH�DQDO\VHU�FRPSDUHG�WR�WKH�HWK\OHQH�JDV�FKURPDWRJUDSK�YDOXHV�
DUH�D�FRQVHTXHQFH�RI�WKH�FDOLEUDWLRQ�VHWWLQJV�RI�WKH�DQDO\VHU��&RQVLGHULQJ�WKH�OLQHDU��
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FKDUDFWHU�RI�WKH�UHVSRQVH�WKLV�LV�QR�SUREOHP�EXW�D�TXHVWLRQ�RI�D�VPDOO�DGMXVWPHQW�RI�WKH�VHWWLQJV�
RI�WKH�DQDO\VHU��VHH�DOVR�SRLQW����RI�WKH�FRQFOXVLRQV�DERXW�WKH�RXWVWDQGLQJ�VWDELOLW\�RI�WKH�
FDOLEUDWLRQ��*LYHQ�WKDW�WKH�VHWWLQJV�IRU�WKH�FDOLEUDWLRQ�RI�WKH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�GXULQJ�
WKH�WHVW�SHULRG�KDYH�QRW�EHHQ�DOWHUHG�IUHTXHQWO\��WKH�GHYLDWLRQ�EHWZHHQ�RIIHUHG�DQG�PHDVXUHG�
FRQFHQWUDWLRQV�LV�VRPHWLPH·V�YLVLEOH�LQ�WKH�QH[W�GLDJUDPV��$W�WKH�ODVW�WHVWV�WKH�FDOLEUDWLRQ�VHWWLQJV�
ZKHUH�FRUUHFW��$IWHU�WKLV�WKH�DJUHHPHQW�EHWZHHQ�WKH�DQDO\VHU�DQG�WKH�JDV�FKURPDWRJUDSK�ZDV�
DOPRVW�FRPSOHWHO\���RQ����
7KH�YDULDWLRQ�EHWZHHQ�WKH�PHDVXUHPHQWV�RI�WKH�VDPH�FRQFHQWUDWLRQ�LV�VLPLODU�WR�WKH�*&�
HTXLSPHQW�IRU�HYDOXDWLRQ�RI�WKH�DQDO\VHU����VWDQGDUG�GHYLDWLRQ��������
�
5HVSRQVH�WLPH�DQG�PHPRU\�HIIHFWV�
�
7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�KDV�QR�FRQWLQXRXV�PHDVXUHPHQW�VLJQDO��7KH�DSSDUDWXV�VXFNV�
FRQWLQXRXV�DQG�DQDO\VHV�D�VDPSOH�HYHU\�������PLQXWHV��7KLV�VHDPV�WKH�PDMRU�OLPLWDWLRQ�LQ�WKH�
UHVSRQVH�WLPH��$IWHU�D�VWURQJ�FKDQJH�LQ�HWK\OHQH�FRQFHQWUDWLRQ�WKH�VHQVRU�UHDFWV�DW�RQFH�DW�WKH�
QH[W�PHDVXUHPHQW�DQG�LV�UDWKHU�VWDEOH��VHH�FKDUW��

Responsetime and memory-effects MacView Ethylene Analyser
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�
$V�DOVR�VKRZQ�LQ�WKH�FKDUW��HWK\OHQH�LV�RIIHUHG�WR�WKH�VHQVRU�LQ�SXOVHV�RI�WZR�KRXUV�VXFFHHGHG�
ZLWK���KRXUV�RI�FOHDQ�DLU��7KH�RIIHUHG�HWK\OHQH�FRQFHQWUDWLRQV�LQ�WKLV�H[DPSOH�GHFUHDVHG�IURP�
�����WR����SSE��7KH�DQDO\VHU�IROORZHG�WKLV�SDWWHUQ�DOPRVW�H[DFWO\��:KHQ�H[SRVHG�WR�ORQJHU�
SHULRGV�RI�WKH�VDPH�FRQFHQWUDWLRQ��IRU�GD\V��WKH�DQDO\VHU�JLYHV�D�YHU\�VWDEOH�VLJQDO��$W�HDUOLHU�
WHVWHG�HWK\OHQH�VHQVRUV�ORQJ�UHFRYHU\�SHULRGV�ZHUH�UHTXLUHG�WR�JHW�D�VWDEOH�VLJQDO�DIWHU�D�VWURQJ�
FRQFHQWUDWLRQ�FKDQJH��WULFN\�PHPRU\�HIIHFWV���RU�WKH�VHQVRU�VLJQDO�WHQGHG�WR�GULIW�VORZO\��7KLV�
DQDO\VHU�GRHV�QRW�VKRZ�WKLV�NLQG�RI�SUREOHPV��HYHQ�DIWHU�D�SHULRG�RI�PRQWKV�RI�XVH�WKH�UHVSRQVH�
VKRZHG�WR�EH�UHSURGXFLEOH���
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,QIOXHQFH�R[\JHQ��2 � ���FDUERQ�GLR[LGH��&2 � ���UHODWLYH�KXPLGLW\��5+��HQ�WHPSHUDWXUH�
�
%HFDXVH�LQ�VWRUDJH�URRPV�IRU�KRUWLFXOWXUDO�SURGXFH�WKH�FLUFXPVWDQFHV�IRU�R[\JHQ��FDUERQ�GLR[LGH��
UHODWLYH�KXPLGLW\�DQG�WHPSHUDWXUH�FDQ�YDU\�DO�ORW��LW�LV�RI�LPSRUWDQFH�WR�NQRZ�LI�WKHVH�YDULDEOHV�
FDQ�GLVWXUE�D�UHOLDEOH�HWK\OHQH�PHDVXUHPHQW�E\�WKH�DQDO\VHU���(VSHFLDOO\�LQ�&RQWUROOHG�
$WPRVSKHUH�VWRUDJH�ZKLFK�LV�LQ�XVH�IRU�VWRUDJH�RI�IUXLW��RIWHQ�VHYHUHO\�ORZHUHG�R[\JHQ�DQG�
HOHYDWHG��KLJK��FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�RFFXU��
�
,Q�WKH�QH[W�GLDJUDP�LV�VKRZQ�WKDW�WKH�PHDVXUHPHQW�RI�HWK\OHQH�E\�WKH�DQDO\VHU�LV�QRW�QRWLFHDEOH�
LQIOXHQFHG�ZKHQ�DQ�R[\JHQ�FRQFHQWUDWLRQ�LQ�D�UDQJH�RI����DQG�ORZHU�LV�DGGHG��WKH�VLJQDO�VWD\V�
VWDEOH��

Influence of oxygen on ethylene measurement with the 
MacView Ethylene Analyser
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supplied ethylene
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�
:KHQ�DIWHU����KRXUV�WKH�HWK\OHQH�FRQFHQWUDWLRQ�LPPHGLDWHO\�LV�ORZHUHG�WR�]HUR��LW�VKRZV�DOVR�
LPPHGLDWHO\�LQ�WKH�UHVSRQVH�RI�WKH�DQDO\VHU�ZKLOH�FKDQJHV�LQ�WKH�R[\JHQ�FRQFHQWUDWLRQ�JLYH�
KDUGO\�RU�QR�FKDQJH�LQ�WKH�DQDO\VHU�PHDVXUHPHQW��
�
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$�VLPLODU�WHVW�LV�SHUIRUPHG�IRU�FDUERQ�GLR[LGH�ZLWK�FRQFHQWUDWLRQV�RI���WR������7KHUH�LV�D�VOLJKW�
LQIOXHQFH��DW�����&2 � �WKH�UHVSRQVH�RI�WKH�DQDO\VHU�LV�DSSUR[LPDWHO\������ORZHU�WKDQ�DW����&2 � ��
7KLV�LV�QR�REVWDFOH�IRU�XVH�RI�WKH�DQDO\VHU�LQ�KRUWLFXOWXUDO�SUDFWLFH�EHFDXVH�LW�LV�RQO\�D�VOLJKW�
VHQVLWLYLW\�DQG�WKH�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�GXULQJ�VWRUDJH�LV�LQ�PRVW�VLWXDWLRQV�QRW�KLJKHU�
WKDQ����DQG�VWDEOH��1H[W�GLDJUDP�VKRZV�WKH�KDUGO\�YLVLEOH�LQIOXHQFH�RI�&2 � ��

Influence of carbon dioxide on ethylene measurement with 
the MacView Ethylene Analyser
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7HPSHUDWXUH�
)OXFWXDWLRQ�RI�DPELHQW�WHPSHUDWXUH�KDUGO\�LQIOXHQFHV�WKH�RSHUDWLRQ�RI�WKH�0DF9LHZ � �(WK\OHQH�
$QDO\VHU��,Q�FRPSDULVRQ�ZLWK�PHDVXUHPHQWV�DW�FRQVWDQW�WHPSHUDWXUH�WKH�GHYLDWLRQ�RI�WKH�
PHDVXUHPHQWV�ULVHV�IURP�����WR�!����
$W�KLJKHU�HQYLURQPHQW�WHPSHUDWXUHV�WKDQ����&�WKH�WHPSHUDWXUH�RI�WKH�LQWHUQDO�VHQVRU�EORFN�ULVHV�
DERYH�VHWSRLQW�ZKLFK�FDXVHV�WKH�PHDVXUHPHQW�RI�WKH�ORZ�UDQJH�DQDO\VHU���������SSE��WR�ULVH�
VWURQJO\�������DW����&���$W�WKH�DQDO\VHU�ZLWK�WKH�UDQJH�������SSP�LW�KDV�QR�HIIHFW��$WWHQWLRQ�WR�
WKH�FRUUHFW�SRVLWLRQLQJ�RI�WKH�DQDO\VHU���WDNLQJ�ORFDO�HQYLURQPHQWDO�WHPSHUDWXUH�IOXFWXDWLRQV�LQWR�
DFFRXQW�DQG�RU�LQFUHDVLQJ�WKH�VHWSRLQW�WHPSHUDWXUH�RI�WKH�LQWHUQDO�VHQVRU�EORFN�DUH�SRVVLELOLWLHV�
IRU�XQFRPSOLFDWHG�PHDVXUHPHQW�DW�KLJKHU�WHPSHUDWXUHV�WKDQ����&��

Influence of temperature on MacView Ethylene Analyser
(range 0-2000ppb)
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Influence of temperature on MacView Ethylene Analyser
(range 0-100ppm)
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�
,Q�WKHVH�JUDSKV�WKH�HIIHFWV�RI�GLIIHUHQW�WHPSHUDWXUH�SURILOHV�EHWZHHQ���DQG����&�DUH�FROOHFWHG��
0RVW�PHDVXUHPHQWV�DUH�FDUULHG�RXW�DW����&��WKLV�JLYHV�D�GLUHFW�SLFWXUH�RI�WKH�GHYLDWLRQ�LQ�WKH�
YDOXHV�DW�FRQVWDQW�WHPSHUDWXUH��
�
5HODWLYH�+XPLGLW\�
7KH�LQIOXHQFH�RI�WKH�UHODWLYH�KXPLGLW\�RQ�HWK\OHQH�PHDVXUHPHQW�LV�WHVWHG�WKURXJK�OHDGLQJ�YHU\�
GU\�JDV��GLUHFW�IURP�JDV�ERWWOHV��GLUHFWO\�RU�WKURXJK�D�JDV�EXEEOHU��KLJK�KXPLGLW\��WR�WKH�DQDO\VHU��
7KH�UHODWLYH�KXPLGLW\�RI�WKH�JDV�WR�EH�PHDVXUHG�KDV�QR�QRWLFHDEOH�LQIOXHQFH�RQ�WKH�YDOXHV�RI�WKH�
0DF9LHZ � �(WK\OHQH�$QDO\VHU��0HDVXUHPHQWV�DW�5+!����DQG������JDYH�LGHQWLFDO�UHVXOWV��
7KHUH�LV�QR�H[SHFWDWLRQ�IRU�OLPLWDWLRQ�RI�XVH�LQ�KRUWLFXOWXUDO�VHWWLQJV�EHFDXVH�RI�WKH��PXFK��
VPDOOHU�UDQJH�LQ�5+�IOXFWXDWLRQV�REVHUYHG�LQ�KRUWLFXOWXUDO�SUDFWLFH�LQ�JHQHUDO��
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&URVV�VHQVLWLYLW\�(WKDQRO�
%\�DGGLQJ�D�VHULHV�RI�ORZ�FRQFHQWUDWLRQV�RI�HWKDQRO�WR�WKH�ZDWHU�LQ�WKH�JDV�EXEEOHU��VHYHUDO�
FRQFHQWUDWLRQV�RI�JDVHRXV�HWKDQRO�DUH�DGGHG�WR�D�JDV�PL[WXUH�ZLWK�HWK\OHQH��7KH�LQIOXHQFH�RI�WKH�
HWKDQRO�FRQFHQWUDWLRQ�RQ�WKH�HWK\OHQH�PHDVXUHPHQW�LV�GHWHUPLQHG�WKURXJK�PHDVXULQJ�WKH�HWKDQRO�
DQG�HWK\OHQH�FRQFHQWUDWLRQV�LQ�WKH�VDPSOH�IODVN�XVLQJ�JDV�FKURPDWRJUDSK\�DQG�FRPSDUH�WKHVH�
ZLWK�WKH�DQDO\VHU�UHVXOWV��
7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�KDV�OLPLWHG�FURVV�VHQVLWLYLW\�IRU�HWKDQRO��$GGLWLRQ�RI�XS�WR���
SSP�HWKDQRO�JLYHV�QR�PHDVXUDEOH�HIIHFW��DW����SSP�HWKDQRO�WKH��������SSE�UDQJH�YHUVLRQ�
DQDO\VHU�JLYHV�D�VLJQDO�LQFUHDVH�RI����DW���SSP�HWK\OHQH��7KH�YHUVLRQ�ZLWK�UDQJH�������SSP�
VKRZV�QR�LQIOXHQFH�DW�D�PHDVXUHPHQW�RI����SSP�HWK\OHQH�ZKHQ����SSP�HWKDQRO�LV�DGGHG�WR�WKH�
JDV�VWUHDP��,Q�KRUWLFXOWXUDO�SUDFWLFH�WKH�HWKDQRO�FRQFHQWUDWLRQV�DUH�JHQHUDOO\�DOZD\V�ORZHU�WKDQ���
SSP��VR�WKHUH�LV�QR�H[SHFWDWLRQ�IRU�HWKDQRO�FURVV�VHQVLWLYLW\�SUREOHPV�LQ�PHDVXUHPHQW�RI�
HWK\OHQH��
�
&URVV�VHQVLWLYLW\�$SSOH�DURPD�
$�VKRUW�WHVW�LV�SHUIRUPHG�ZLWK�DURPDWLF�DSSOHV��FXOWLYDU�.DQ]L��IRU�GHWHUPLQDWLRQ�RI�WKH�FURVV�
VHQVLWLYLW\�LQ�D�FRPSOH[�PL[WXUH��,Q�WKLV�WHVW���NJ�RI�DSSOHV�DUH�SXW�LQ�D����O�FRQWDLQHU�DQG�IOXVKHG�
WKURXJK�IRU�WZR�ZHHNV�ZLWK���O�PLQ�IURP�WKH�JDV�PL[�V\VWHP��7KH�RXWOHW�DLU�ZDV�OHG�WKURXJK�WKH�
VDPSOH�IODVN�WR�WKH�DQDO\VHU��$OWKRXJK�WKH�RXWOHW�DLU�KDG�D�GLVWLQFW�VPHOO�RI�DURPDWLF�DSSOHV��LW�GLG�
QRW�UHVXOW�LQ�DQ�LQFUHDVHG�UHVSRQVH�RI�WKH�DQDO\VHU��$GGLWLRQ�RI�H[WUD�HWK\OHQH�ZDV�UHJLVWHUHG�
FRUUHFWO\��,Q�WKLV�FRPSOH[�PDWUL[�FRQWDLQLQJ�YDULRXV�HVWHUV�DQG�DOGHK\GHV�WKHUH�ZDV�QR�
PHDVXUDEOH�FURVV�VHQVLWLYLW\�DQG�WKH�HWK\OHQH�FRQFHQWUDWLRQ�ZDV�DOZD\V�GHWHUPLQHG�DFFXUDWHO\�E\�
WKH�DQDO\VHU��
�
0HDVXULQJ�LQ�KRUWLFXOWXUDO�VHWWLQJV�
7KH�WHVWV�FRYHULQJ�D�UDQJH�RI�UHOHYDQW�FRQFHQWUDWLRQV�RI�R[\JHQ��FDUERQ�GLR[LGH��GLIIHUHQW�OHYHOV�
RI�5HODWLYH�+XPLGLW\�DQG�DOFRKRO��DURPDWLF�DSSOHV�DQG�WKH�ILUVW�H[SHULHQFHV�ZLWK�DSSOLFDWLRQ�LQ�
SUDFWLFH�VKRZ�WKDW�PHDVXUHPHQW�LQ�KRUWLFXOWXUDO�VHWWLQJV�LV�SHUIHFWO\�SRVVLEOH�ZLWKRXW�SUREOHPV�RU�
LQWHUIHUHQFH�IURP�FRPSOH[�JDV�PL[WXUHV��
1HYHUWKHOHVV��LW�FDQ�QRW�EH�H[FOXGHG�WKDW�LQ�VSHFLILF�VLWXDWLRQV�FURVV�VHQVLWLYLW\�IRU�LQ�SDUWLFXODU�
YHU\�KLJK�FRQFHQWUDWLRQV�RI�YRODWLOH�VXEVWDQFHV�FRXOG�RFFXU��7KLQN�RI�LQWHUIHUHQFH�ZLWK�RQ�VLWH�
FKHPLFDO�SRVWKDUYHVW�WUHDWPHQWV��RU�WKH�XVH�RI�KLJK�FRQFHQWUDWLRQV�RI�FOHDQLQJ�OLTXLGV�HWF���
'XULQJ�QRUPDO�RSHUDWLRQ�LQ�KRUWLFXOWXUDO�VHWWLQJV�WKHVH�FURVV�VHQVLWLYLWLHV�ZLOO�KDYH�QR�HIIHFW���
�
+LJK�GRVHV�RI�DJJUHVVLYH�VXEVWDQFHV�FDQ�GDPDJH�WKH�DQDO\VHU��7KH�PDQXIDFWXUHU·V�DGYLFH�LV�WR�
FRQWDFW�KLP�RU�VZLWFK�WKH�DQDO\VHU�RII�EHIRUH�XVLQJ�KLJK��VPHOOLQJ��FRQFHQWUDWLRQV�RI�LQVHFWLFLGHV�
RU�FOHDQLQJ�OLTXLGV��6SHFLILF�JDVVHV�FDQ�EH�GHWHFWHG�DV�DEQRUPDO��IRU�LQVWDQFH�$FWHOOLF�IRU�FRQWURO�
RI�IORZHU�EXOE�PLWH��WKLV�FDQ�WULJJHU�D�ULQVLQJ�F\FOH�WR�SURWHFW�WKH�DQDO\VHU���
,Q�FDVH�RI�QHZ�RU�GLIIHUHQW�DSSOLFDWLRQV�RU�XQFHUWDLQW\�DERXW�WKH�PHDVXUHPHQW�YDOXHV�D�
YHULILFDWLRQ�PHDVXUHPHQW�ZLWK�WKH�*&�FDQ�H[FOXGH�LI�LQ�WKHVH�VSHFLILF�VLWXDWLRQV�XQELDVHG�
PHDVXUHPHQW�LV�SHUIRUPHG���
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� &RQFOXVLRQV�
�
�
)URP�WKLV�HYDOXDWLRQ�WKH�IROORZLQJ�LV�FRQFOXGHG��
�

�� ,Q�PL[WXUHV�RI�SXUH�QLWURJHQ��R[\JHQ�DQG�FDUERQ�GLR[LGH�WKH�0DF9LHZ � �(WK\OHQH�
$QDO\VHU�KDV�D�OLQHDU�UHVSRQVH�LQ�WKH�UDQJH�IURP���WR������SSE�DQG�D�GHWHFWLRQ�OLPLW�
ORZHU�WKDQ�WKH�*&�LQ�XVH������SSE���7KH�YDULDWLRQ�EHWZHHQ�PHDVXUHPHQWV�RI�WKH�
VDPH�FRQFHQWUDWLRQ�LV�FRPSDUDEOH�WR�WKH�XVHG�*&�HTXLSPHQW�IRU�HYDOXDWLRQ�RI�WKH�
DQDO\VHU�������VWDQGDUG�GHYLDWLRQ��

�� 7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�GRHV�QRW�SURGXFH�D�FRQWLQXRXV�PHDVXUHPHQW�
VLJQDO��7KH�DSSDUDWXV�VDPSOHV�FRQWLQXRXVO\�EXW�DQDO\VHV�D�VDPSOH�RQFH�HYHU\�������
PLQXWHV��7KLV�LV�WKH�PDLQ�OLPLWDWLRQ�LQ�UHVSRQVH�WLPH��$IWHU�D�VWURQJ�FKDQJH�LQ�
HWK\OHQH�FRQFHQWUDWLRQ�WKH�VHQVRU�UHDFWV�DW�RQFH�DW�WKH�QH[W�PHDVXUHPHQW�DQG�LV�
VWDEOH�IDVW��7KHUH�DUH�QR�´PHPRU\�HIIHFWVµ�REVHUYHG���

�� 7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�JLYHV�D�YHU\�VWDEOH�VLJQDO�DIWHU�ORQJ�SHULRGV��ZHHNV��
PRQWKV��RI�H[SRVXUH�WR�WKH�VDPH�FRQFHQWUDWLRQ��7KHUH�LV�QR�RU�KDUGO\�DQ\�VLJQDO�GULIW��
(YHQ�DIWHU�PRQWKV�RI�XVH�WKH�UHVSRQVH�UHPDLQV�UHSURGXFLEOH��

�� 2[\JHQ��2 � ��LQ�WKH�UDQJH�RI����WR����KDV�D�OLPLWHG�LQIOXHQFH�RQ�WKH�UHVSRQVH�RI�WKH�
0DF9LHZ � �(WK\OHQH�$QDO\VHU��

�� &DUERQ�GLR[LGH��&2 � ��LQ�WKH�UDQJH�RI���WR�����KDV�D�YHU\�OLPLWHG�LQIOXHQFH�RQ�WKH�
UHVSRQVH�RI�WKH�0DF9LHZ � �(WK\OHQH�$QDO\VHU��8S�WR����&2��WKHUH�LV�QR�PHDVXUDEOH�
LQIOXHQFH�RQ�WKH�PHDVXUHPHQW�RI�HWK\OHQH��$W�����&2��WKH�UHVSRQVH�RQ��SSP�
HWK\OHQH�LV������ORZHU�WKDQ�ZLWK�QR�&2���%HFDXVH�LW�LV�RQO\�D�VOLJKW�VHQVLWLYLW\�DQG�
WKH�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�GXULQJ�IRU�LQVWDQFH�&$�VWRUDJH�LV�PRVW�RI�WKH�WLPH�
QRW�KLJKHU�WKDQ����DQG�DOPRVW�VWDEOH��WKHUH�LV�QR�H[SHFWDWLRQ�IRU�OLPLWDWLRQ�RI�XVH�LQ�
KRUWLFXOWXUDO�VHWWLQJV��

�� 7KH�UHODWLYH�KXPLGLW\������!���5+��RI�WKH�PHDVXUHG�JDV�KDV�QR�LQIOXHQFH�RQ�WKH�
UHVSRQVH�RI�WKH�0DF9LHZ � �(WK\OHQH�$QDO\VHU��

�� 1R�LQWHUDFWLRQ�EHWZHHQ�R[\JHQ��&2 � ��5+�DQG�WHPSHUDWXUH�RQ�WKH�PHDVXUHPHQW�
YDOXHV�ZDV�REVHUYHG��

�� 7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�KDV�D�YHU\�OLPLWHG�FURVV�VHQVLWLYLW\�IRU�HWKDQRO��$W���
SSP�HWKDQRO�QR�LQIOXHQFH�ZDV�REVHUYHG��$����SSP�HWKDQRO�WKH��������SSE�UDQJH�
YHUVLRQ�UHVSRQGHG�ZLWK�DQ�LQFUHDVHG�VLJQDO������DW���SSP�HWK\OHQH��7KH�������SSP�
UDQJH�YHUVLRQ�VKRZHG�QR�LQIOXHQFH�DW�D�PHDVXUHPHQW�RI����SSP�HWK\OHQH�ZKHQ����
SSP�HWKDQRO�ZDV�PL[HG�LQ�WKH�JDV�VWUHDP��,Q�KRUWLFXOWXUDO�SUDFWLFH�WKH�FRQFHQWUDWLRQV�
RI�HWKDQRO�DUH�DOPRVW�DOZD\V�PXFK�ORZHU�WKDQ���SSP�VR�QR�SUREOHPV�ZLWK�WKLV�
OLPLWHG�FURVV�VHQVLWLYLW\�ZKHQ�PHDVXULQJ�HWK\OHQH�DUH�WR�EH�H[SHFWHG��

�� 7KH�WHVW�ZLWK�DSSOHV�DV�SHUIRUPHG�LQ�WKLV�HYDOXDWLRQ�GLG�QRW�VKRZ�DQ\�LQIOXHQFH�RI�D�
GLVWLQFW�VPHOO�RI�DURPDWLF�DSSOHV�RQ�WKH�PHDVXUHPHQW�RI�HWK\OHQH�ZLWK�WKH�0DF9LHZ � �
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(WK\OHQH�$QDO\VHU��7KH�ILUVW�PHDVXUHPHQW�H[SHULHQFHV�LQ�SUDFWLFH�LQ�&RQWUROOHG�
$WPRVSKHUH�VWRUDJH�RI�&RQIHUHQFH�SHDUV�DOVR�SRVH�QR�SUREOHPV��

��� 7KH�WHVWV�ZLWK�D�EURDG�UDQJH��RI�UHOHYDQW��WHPSHUDWXUHV��R[\JHQ��FDUERQ�GLR[LGH�DQG�
UHODWLYH�KXPLGLW\�OHYHOV��DOFRKRO��DURPDWLF�DSSOHV�DQG�WKH�ILUVW�SUDFWLFH�H[SHULHQFHV�
VKRZ�WKDW�PHDVXUHPHQWV�LQ�KRUWLFXOWXUDO�SUDFWLFH�LV�SRVVLEOH��ZLWKRXW�SUREOHPV�RU�
LQWHUIHUDQFH�ZLWK�UHLJQLQJ�FRQGLWLRQV��

��� 7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�KDV�GLDJQRVWLF�VRIWZDUH�ZKLFK�JHQHUDWHV�HUURU�
PHVVDJHV�LI�WKHUH�DUH�WHFKQLFDO�PHDVXULQJ�SUREOHPV��IRU�LQVWDQFH�REVWUXFWLRQ�RI�WKH�
VDPSOH�WXEH��RYHU�UDQJH��DSSOLFDWLRQ�RI�$FWHOOLF��HWF���ZKLFK�VWURQJO\�LQFUHDVHV�WKH�
SUDFWLFDO�UHOLDELOLW\��

��� 7KH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�LV�HDV\�WR�XVH��FDQ�EH�FRQQHFWHG�GLUHFWO\�WR�PRVW�
FRPPRQ�FRQWURO�V\VWHPV�DQG�LV�FDSDEOH�RI�GLUHFWO\�VZLWFKLQJ�H[WHUQDO�HTXLSPHQW��
0HDVXUHPHQW�GDWD�DUH�VWRUHG�LQ�WKH�0DF9LHZ � �(WK\OHQH�$QDO\VHU�DQG�FDQ�HDVLO\�EH�
UHDG�RU�PRQLWRUHG�ZLWK�WKH�SURYLGHG�VRIWZDUH��

��� 5HJXODU�FDOLEUDWLRQ�E\�XVHUV�LV�QRW�UHTXLUHG�GXH�WR�WKH�ORQJ�ODVWLQJ�VWDELOLW\��7KH�
VXSSOLHUV�RI�HWK\OHQH�FDOLEUDWLRQ�PL[WXUHV�GHOLYHU�DQ�DQDO\VLV�FHUWLILFDWH�ZLWK�DQ�
DFFXUDF\�RI���������,Q�WKHVH�WHVWV�RQH�KDV�FRPSDUHG�WKH�FDOLEUDWLRQ�JDV�RI�(06�DQG�
$)6*��7KH�GLIIHUHQFHV�DPRXQWHG�XS�WR������WKLV�LV�WKH�PDMRU�VRXUFH�RI�GHYLDWLRQ�
EHWZHHQ�WKH�PHDVXUHPHQW�YDOXHV�RI�WKH�DQDO\VHUV�DQG�WKH�*&��:KHQ�FRUUHFWHG�IRU�
WKLV�SKHQRPHQRQ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�*&�DQG�WKH�DQDO\VHUV�ZDV�DOZD\V�YHU\�
OLPLWHG��������
�

�
�
�
�
�
�
�
)LQDO�FRQFOXVLRQ����
�
�

7KH�0DF9LHZ��(WK\OHQH�$QDO\VHU�LV�SHUIHFWO\�VXLWDEOH�IRU�WKH�
PHDVXUHPHQW�RI�HWK\OHQH�LQ�KRUWLFXOWXUDO�VHWWLQJV�
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