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$VVHVVLQJ�WKH�(IILFLHQF\�RI�)ORDWLQJ�:HWODQG�IRU 1XWULHQW�5HPHGLDWLRQ�LQ�3RQG�:DWHU��
&DVH�6WXG\

1LVKVKDQND��1�$�$�6�3����-D\DZDUGHQD�1�.�5�1����8GDJHGDUD�'�7��

ϭ'HSDUWPHQW�RI�$SSOLHG�(DUWK�6FLHQFHV��8YD�:HOODVVD�8QLYHUVLW\��%DGXOOD��6UL�/DQND
�1DWLRQDO�$TXDWLF�5HVRXUFHV�5HVHDUFK�DQG�'HYHORSPHQW�$JHQF\��&RORPER�����6UL�/DQND

VDQGXQLSULPDOVKD����#JPDLO�FRP

$EVWUDFW

7KH� SURSHU� PDQDJHPHQW� DQG� KDQGOLQJ� RI� ZDWHU� FRQWDLQLQJ� KLJK� QXWULHQW� FRQFHQWUDWLRQV� LV�
HVVHQWLDO�LQ�UHKDELOLWDWLRQ�RI�KDUPHG�SRQG�HFRORJ\�DQG�PRUH�IRU�WKH�HQYLURQPHQW�DV�D�ZKROH��
,Q� WKLV� UHVHDUFK�� UHVHDUFKHUV� VHHN� WR� DVVHVV� WR� ZKDW� H[WHQW� &RQVWUXFWHG� )ORDWLQJ�:HWODQGV�
�&):V��� FDQ� EH� XVHG� DV� DQ� HFR�IULHQGO\� WHFKQLTXH� WR� WUHDW�ZDWHU� IURP� QXWULHQW�ULFK� SRQGV��
&):V�XVH�ZDWHU�SODQWV�ZLWK�ILUP�URRWV�WR�UHPRYH�DQG�PLQLPL]H�WKH�ZDVWHV�DQG�SROOXWDQWV�ZKLFK�
LQFOXGH�H[FHVVLYH�QXWULHQWV��7KH� WKUHH�VHOHFWHG�(QGHPLF�6UL�/DQNDQ�SODQWV�QDPHO\�0DVVXOD�
DQJXVWLIROLD��&RL[�ODFU\PD�MREL �.LULGL���(ULRFDXORQ�FH\ODQLFXP �.RNPRWD��ZHUH�WHVWHG�IRU����
GD\V��7KHVH� VSHFLHV�ZHUH� FKRVHQ� EHFDXVH� WKH\� DUH� IRXQG� ORFDOO\� DV� HQGHPLFV�QDWLYHV�� KDYH�
DOUHDG\�GHPRQVWUDWHG�SK\WRUHPHGLDWLRQ�DELOLW\��DUH�DGDSWHG�WR�SROOXWHG�ZDWHU�HQYLURQPHQWV�DQG�
DUH�JURZLQJ�UDSLGO\�DQG�DUH�HDV\�WR�PDQDJH� 7KHVH�WUDLWV�PDNH�WKH�SODQWV�HIIHFWLYH�LQ�QXWULHQW�
XSWDNH�DQG�VXLWDEOH� IRU�XWLOL]DWLRQ� LQ�&):�V\VWHPV��3ODQW�DFFOLPDWL]DWLRQ�DV�ZHOO�DV� HDUOLHU�
VWXGLHV� WKDW� VKRZHG WKDW� WKH� SODQW� FRXOG� UHPRYH� SROOXWDQWV� ZLWKLQ� ��� GD\V� ZHUH� XVHG� WR�
GHWHUPLQH� WKLV�YDOXH��7KLV� VWXG\�ZDV�FDUULHG�RXW� LQ�D�FRQWUROOHG� ODERUDWRU\�VHWXS��DQG� WKUHH�
WDQNV�ZHUH�FRQVWUXFWHG�WR�UHSUHVHQW�WKH�IXQFWLRQDO�):6V�WKURXJK�UHSOLFDWLRQ��DQG�WKH�V\VWHPV¶�
FDSDELOLW\�WR�UHPRYH�(XWURSKLF�3RQG�ZDWHU�ZDV�H[DPLQHG��'LIIHUHQW�VDPSOHV�KDYH�DFKLHYHG�
GLIIHUHQW� HIILFLHQF\� DQG� 0DVVXOD� DQJXVWLIROLD ZDV� DEOH� WR� UHPRYH� SROOXWDQWV� DW� YDU\LQJ�
HIILFLHQF\�OLNH�7'6�RI���������WXUELGLW\�RI���������766�RI���������QLWULWH�DW���������QLWUDWH�
DW� �������� SKRVSKDWH� DW� ��������&2'�DW� �������� DPPRQLD� DW� �������� DQG�%2'�DW�&RL[�
ODFU\PD�MREL DQG�(ULRFDXORQ�FH\ODQLFXP ZHUH�HTXDOO\�HIILFLHQW�ZLWK�WKH�UHPRYDO�RI�SKRVSKDWH�
DW�UDWHV�RI�XS�WR��������DQG��������UHVSHFWLYHO\��7KH�SDSHU�SRLQWV�WR�WKH�IDFW�WKDW�WKHVH�SODQW�
VSHFLHV�FDQ�EH�XVHG�LQ�WKH�UHFODPDWLRQ�RI�ZDWHU�LQ�WKH�HXWURSKLF�SRQG�ZDWHU�KHQFH�DFWLQJ�DV�DQ�
HFRQRPLF�ZD\�RI�VXSSRUWLQJ�WKH�WUHDWPHQW�RI�GRPHVWLF�DQG�IUHVKZDWHU�ERGLHV�LQ�WKH�GHYHORSLQJ�
ZRUOG���
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