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DWHULDOV

���7URXEOHVKRRWLQJ�IRU�,QFUHDVHG�3UHVVXUH
,QWURGXFWLRQ
5HSHDWHG�DQDO\VLV�PD\�LQFUHDVH�EDFN�SUHVVXUH��&RQWLQXRXV�XVH�RI�+3/&�FROXPQV�XQGHU�KLJK�SUHVVXUH�FDQ�FDXVH�GHWHUL�

RUDWLRQ�DQG�RYHUORDG�RI�WKH�HTXLSPHQW��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�PRQLWRU�FROXPQ�EDFN�SUHVVXUH�UHJXODUO\�DQG�VROYH�WKH�

SUREOHP�WLPHO\�

,GHQWL¿FDWLRQ�RI�WKH�&ORJJLQJ�6LWH
7KH�EDFN�SUHVVXUH�LQFUHDVH�FDQ�EH�GXH�WR�FORJJLQJ�RI�D�FROXPQ�RU�FORJJLQJ�RI�WKH�HTXLSPHQW��)LUVW�RI�DOO��LGHQWLI\�WKH

FORJJLQJ�VLWH�

'LVFRQQHFW�WKH�V\VWHP�FRPSRQHQWV�RQH�E\�RQH�WR�LGHQWLI\�WKH�FORJJHG�FRPSRQHQW�V���6WDUW�E\�GLVFRQQHFWLQJ�WKH�FROXPQ�

IURP�WKH�V\VWHP�DQG�PHDVXUH�WKH�SUHVVXUH�RI�ÀRZLQJ�PRELOH�SKDVH��7KH�SUHVVXUH�VKRXOG�EH�FORVH�WR�]HUR�� ,I� WKH�ÀRZ�

SUHVVXUH�ZLWKRXW�D�FROXPQ�LV�QRUPDO��WKHQ�SUHVVXUH�LQFUHDVH�LV�GXH�WR�WKH�FORJJHG�FROXPQ��7KH�FDXVH�RI�FORJJLQJ�QHHGV�

WR�EH�GHWHUPLQHG�DQG�SUHYHQWDWLYH�PHDVXUHV�LPSOHPHQWHG���7KH�FROXPQ�PD\�QHHG�WR�EH�UHSODFHG�

&ORJJLQJ�RI�(TXLSPHQW
,GHQWLI\�WKH�VSHFL¿F�FORJJLQJ�VLWH�DFFRUGLQJ�WR�WKH�PHWKRG�DERYH�

�&DVH����+LJK�SUHVVXUH�FDXVHG�E\�FORJJHG�WXELQJ

&DXVH ��6DOW�GHSRVLW�LQ�WXELQJ�

6ROXWLRQ ��'LVFRQQHFW�WKH�FROXPQ�DQG�DQ\�RWKHU�HTXLSPHQW�EHIRUH�SXPSLQJ�ZDWHU�WKURXJK�WKH�WXELQJ��:DVKLQJ�LQ�D�UHYHUVLQJ�
GLUHFWLRQ�LV�DOVR�DQ�HIIHFWLYH�ZD\��,I�WKH�VLWXDWLRQ�GRHV�QRW�LPSURYH��UHSODFH�WKH�WXELQJ�ZLWK�D�QHZ�RQH�

�&DVH����+LJK�SUHVVXUH�FDXVHG�E\�FORJJHG�SXPS

&DXVH ��/LQH�¿OWHU�RI�SXPS�LV�FORJJHG�

6ROXWLRQ ��7DNH�DSDUW� WKH� OLQH�¿OWHU��DQG�VRDN� LW� LQ� WKH�VROYHQW�� WKHQ�FOHDQ� LQ�DQ�XOWUDVRQLF�FOHDQHU�� ,I� WKH�VLWXDWLRQ�GRHV�QRW�
LPSURYH��UHSODFH�WKH�OLQH�¿OWHU�ZLWK�D�QHZ�RQH�

�&DVH����+LJK�SUHVVXUH�FDXVHG�E\�FORJJHG�PDQXDO�LQMHFWRU

&DXVH ��0DQXDO�LQMHFWRU�LV�FORJJHG�

6ROXWLRQ ��,QMHFW�ZLWK���PO�RI�FRQWDPLQDQW�GLVVROYLQJ�VROYHQW��H�J���PHWKDQRO��E\�V\ULQJH��:DVK�ERWK�OLQHV�LQ�/2$'�DQG�,1-(&7�
SRVLWLRQ��&OHDQLQJ�WKH�LQMHFWRU�LQ�DQ�XOWUDVRQLF�EDWK�LV�DOVR�HIIHFWLYH��,I�VROLGV�FDXVHG�WKH�FORJJLQJ��ZDVK�WKH�LQMHFWRU�
LQ�D�UHYHUVLQJ�GLUHFWLRQ���,I�WKH�VLWXDWLRQ�GRHV�QRW�LPSURYH��UHSODFH�WKH�LQMHFWRU�ZLWK�D�QHZ�RQH�

Mobile Phase
Waste Solution Recorder

Schematic Diagram of HPLC 
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:KDW�VKRXOG�,�GR�ZKHQ�D�FORJJHG�FROXPQ�FDXVHG�SUHVVXUH�LQFUHDVH"
�&DVH����6DOW�GHSRVLW�LQ�D�FROXPQ�FDXVHG�E\�SXPSLQJ�KLJK�RUJDQLF�VROYHQW�DIWHU�XVLQJ�EXIIHU�VROXWLRQ

&DXVH ��6DOW�GHSRVLW�LQ�D�FROXPQ�

6ROXWLRQ ��:DVK�FROXPQV�IRU����PLQXWHV�DW�KDOI� WKH�QRUPDO�ÀRZ�UDWH�XVLQJ�����RUJDQLF�VROYHQW��PHWKDQRO�RU�DFHWRQLWULOH�� LQ�
ZDWHU�WR�GLVVROYH�VDOW�GHSRVLW��,I�WKH�VLWXDWLRQ�GRHV�QRW�LPSURYH��ZDVK�WKH�FROXPQ�ZLWK������ZDWHU�XQGHU�WKH�VDPH�
FRQGLWLRQ�

3UHYHQWLRQ ��7R�VZLWFK�WR�KLJK�RUJDQLF�VROYHQW�FRQFHQWUDWLRQ�DIWHU�XVLQJ�D�EXIIHU��¿UVW�ZDVK�D�FROXPQ�ZLWK�D�VDOW�IUHH�PRELOH�SKDVH�
�ZLWK� WKH�VDPH�FRQFHQWUDWLRQ�RI�RUJDQLF�VROYHQW�DV� WKH�EXIIHU��� WKHQ�VZLWFK� WR� WKH�PRELOH�SKDVH�RI�KLJKHU�RUJDQLF�
FRQFHQWUDWLRQ��

� �([DPSOH���7R�FKDQJH�PRELOH�SKDVH�IURP��������Y�Y��DFHWRQLWULOH���PPRO�O�SKRVSKDWH�EXIIHU��S+����� WR��������Y�Y��
DFHWRQLWULOH�ZDWHU��¿UVW�ZDVK�WKH�FROXPQ�IRU����PLQXWHV�ZLWK��������Y�Y��DFHWRQLWULOH�ZDWHU��DQG�WKHQ�VZLWFK�
WR��������Y�Y��DFHWRQLWULOH�ZDWHU�

�&DVH�����7KH�VDPSOH�LV�QRW�FRPSOHWHO\�GLVVROYHG��RU�XQ¿OWHUHG

&DXVH ��&ROXPQ�IULW�LV�FORJJHG�E\�LQVROXEOH�VDPSOH�RU�LPSXULWLHV�
6ROXWLRQ ��&RQQHFW� WKH�FROXPQ� LQ� WKH�UHYHUVH�GLUHFWLRQ�DQG�GLVFRQQHFW� IURP�WKH�GHWHFWRU��DQG�WKHQ�ZDVK�WKH�FROXPQ�IRU����

PLQXWHV�DW�KDOI�RI�WKH�XVXDO�ÀRZ�UDWH�ZLWK�WKH�VDPH�PRELOH�SKDVH�XVHG�IRU�DQDO\VLV��,I�WKH�VLWXDWLRQ�GRHV�QRW�LPSURYH��
FKDQJH�WKH�IULW�LQ�WKH�IURQW�HQG�RI�WKH�FROXPQ��:H�FDQ�UHSODFH�HQG�¿WWLQJV�ZLWK�D�SDLG�VHUYLFH�IHH����

3UHYHQWLRQ ��:H�VWURQJO\�UHFRPPHQG�¿OWHULQJ�VDPSOH�DQG�RU�PRELOH�SKDVH��)RU�PRUH�LQIRUPDWLRQ��SOHDVH�VHH�SDJH������7HFKQLFDO�
,QIRUPDWLRQ����6DPSOH�3UHWUHDWPHQW�IRU�+3/&����¿OWUDWLRQ�

$WWHQWLRQ ��,I�WKH�FROXPQ�LV�FRQWLQXDOO\�FRQQHFWLQJ�LQ�WKH�UHYHUVH�GLUHFWLRQ��LW�PD\�GHWHULRUDWH�

�&DVH����3URWHLQ�VDPSOHV�WKDW�DGVRUE�HDVLO\�WR�WKH�FROXPQ�RU�VDPSOHV�WKDW�DUH�VOLJKWO\�VROXEOH�LQ�PRELOH�SKDVH

&DXVH ��6DPSOHV�KDYH�DGVRUEHG�WR�SDFNLQJ�PDWHULDO�RU�GHSRVLWHG�LQ�D�FROXPQ�
6ROXWLRQ ��:DVK�WKH�FROXPQ�IRU����PLQXWHV�ZLWK�KDOI�RI� WKH�QRUPDO�ÀRZ�UDWH�XVLQJ�D�VROYHQW� WKDW�FDQ�GLVVROYH�WKH�DGVRUEHG�

VXEVWDQFHV��+HUH�DUH�ZDVKLQJ�SURFHGXUHV�IRU�HDFK�FROXPQ�W\SH�
���>5HYHUVHG�SKDVH�FROXPQV@
���D��:KHQ�DEVRUEHG�VXEVWDQFHV�DUH�QRW�SURWHLQV��ZDVK�ZLWK�PHWKDQRO�RU�WHWUDK\GURIXUDQ�
���E��:KHQ�DEVRUEHG�VXEVWDQFHV�DUH�SURWHLQV��ZDVK�ZLWK��������RI�DFHWRQLWULOH�ZDWHU��FRQWDLQLQJ������RI�WULÀXRURDFHWLF�

DFLG���+RZHYHU��SURWHLQV�PD\�SUHFLSLWDWH�LQ�KLJK�FRQFHQWUDWLRQ�RI�RUJDQLF�VROYHQW�
��>&26026,/�6/�,,@�:DVK�ZLWK�PHWKDQRO��WHWUDK\GURIXUDQ�RU�HWKDQRO�
��>)XOOHUHQH�FROXPQV@�:DVK�ZLWK�R�GLFKORUREHQ]HQH��������WULFKORUREHQ]HQH�
��>&26026,/�6XJDU�'�1+��+,/,&�FROXPQV@�:DVK�ZLWK��������Y�Y��DFHWRQLWULOH�ZDWHU�IRU�1+��06�DQG������ZDWHU�IRU�
6XJDU�'�DQG�+,/,&�FROXPQV�

3UHYHQWLRQ �� �D��&KRRVH�DSSURSULDWH�SUHWUHDWPHQW� IRU�HDFK�VDPSOH��)RU�PRUH� LQIRUPDWLRQ��SOHDVH�VHH�SDJH������7HFKQLFDO�
,QIRUPDWLRQ���

����E��:H�DOVR�UHFRPPHQG�XVLQJ�JXDUG�FROXPQV��SOHDVH�VHH�SDJH������7HFKQLFDO�,QIRUPDWLRQ���

$WWHQWLRQ �� :KHQ�ZDVK�FROXPQV��GR�QRW�FRQQHFW�FROXPQ�RXWÀRZ�HQG�WR�WKH�GHWHFWRU���/HW�WKH�VROYHQW�ÀRZ�LQWR�ZDVWH��
�� ([FHVVLYH�ZDVKLQJ�PD\�GHWHULRUDWH�WKH�SHUIRUPDQFH�RI�FROXPQV�
�� 'R�QRW�XVH�VWURQJO\�DONDOLQH�VROXWLRQ��PRUH�WKDQ�S+������RU�VWURQJO\�DFLGLF�VROXWLRQ��OHVV�WKDQ�S+������IRU�VLOLFD�EDVH�

SDFNLQJ�PDWHULDO�
�� 6WRUH�FROXPQV�LQ�PDQXIDFWXUHU�UHFRPPHQGHG�VWRUDJH�VROYHQW�DIWHU�ZDVKLQJ�
�� ,I�WKH�FROXPQ�SHUIRUPDQFH�GRHV�QRW�LPSURYH�DIWHU�ZDVKLQJ��UHSODFH�WKH�FROXPQ�

�&DVH����*UDGXDWH�SUHVVXUH�LQFUHDVH�RYHU�WLPH

&DVXH�� ��&RQWDPLQDWLRQ�RI�FROXPQ�GXH�WR�QRUPDO�ORQJ�WHUP�XVH�

3UHYHQWLRQ ��:DVK�WKH�FROXPQ�OLNH��&DVH����

&DVXH�� ��&ROXPQ�GDPDJH�GXH�WR�QRUPDO�ORQJ�WHUP�XVH�

3UHYHQWLRQ ��5HSODFH�WKH�FROXPQV�

1R�LPSURYHPHQW�LQ�SHUIRUPDQFH�DIWHU�ZDVKLQJ�

:KHQ�WKH�FROXPQ�SHUIRUPDQFH�KDV�QRW�LPSURYHG�DIWHU�ZDVKLQJ��ZH�UHFRPPHQG�UHSODFLQJ�WKH�FROXPQ�WR�OHVVHQ�SUHVVXUH�

EXUGHQ�RQ�WKH�LQVWUXPHQW���<RX�FRXOG�FRQWLQXH�WR�XVH�WKH�FROXPQ�LI�SHDN�VKDSH�LV�DFFHSWDEOH�DQG�WKH�PD[LPXP�SUHVVXUH�

LV�OHVV�WKDQ����03D�

7HFKQLFDO�,QIRUPDWLRQ


