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DEUDQDZHHUD#JPDLO�FRP

$EVWUDFW

/DWHULWH� LV� D� SRURXV�� UHGGLVK�EURZQ� VHGLPHQWDU\� URFN� IRUPHG� LQ� WURSLFDO� FOLPDWHV� E\�
GHFRPSRVLWLRQ�RI�SDUHQW�URFNV�DQG�OHDFKLQJ�VROXEOH�HOHPHQWV��,Q�WKLV�SURFHVV��VROXEOH�HOHPHQWV�
OLNH�OLPH��PDJQHVLD��DQG�SRWDVK�DUH�ZDVKHG�DZD\�E\�ZDWHU�GXULQJ�WKH�ZHW�VHDVRQ��ZKLOH�OHVV�
VROXEOH�R[LGHV�RI�LURQ��DOXPLQLXP��DQG�PDQJDQHVH�DFFXPXODWH�DQG�FHPHQW�ZLWKLQ�WKH�UHVLGXDO�
VRLO��.QRZQ�IRU�LWV�GXUDELOLW\��ODWHULWH�LV�ZLGHO\�XVHG�LQ�FRQVWUXFWLRQ��QHFHVVLWDWLQJ�FKHPLFDO�
VWXGLHV�XQGHU�HQYLURQPHQWDO�FRQGLWLRQV��7KLV�VWXG\�LQYHVWLJDWHV�WKH�JHRFKHPLFDO�EHKDYLRU�RI�
GU\� DQG� ZHW� ODWHULWH� XQGHU� GLIIHUHQW� DWPRVSKHULF� FRQGLWLRQV�� 7KH� PHWKRGRORJ\� LQYROYHG�
FROOHFWLQJ�KDUGHQHG�DQG�IUHVK�ODWHULWH�VDPSOHV�DQG�DQDO\]LQJ�WKHP�WKURXJK�(';�DQDO\VLV�IRU�
&RQILUPDWLRQ��PHDVXULQJ�PRLVWXUH�FRQWHQW��:DWHU�DEVRUEDQFH��DQG�LURQ�OHDFKLQJ�LQ�ZHDWKHULQJ�
FRQGLWLRQV�XVLQJ�DWRPLF�DEVRUSWLRQ�VSHFWURPHWU\�DQG�FRQGXFWLYLW\�DQG�S+�YDULDWLRQV�WR�DVVHVV�
FKHPLFDO�FKDQJHV�RI�ODWHULWH�LQ�DWPRVSKHULF�VHWWLQJV��/DWHULWH�VDPSOHV�WDNHQ�IURP�WKH�*DPSDKD�
GLVWULFW�ZHUH� DQDO\]HG� WKURXJKRXW� WKH� VWXG\�� ,Q�PRLVWXUH� FRQWHQW� DQDO\VLV�ZLWK�GU\�DQG�ZHW�
VDPSOHV��LW�ZDV�IRXQG�WR�H[KLELW�PRLVWXUH�FRQWHQW�YDOXHV�RI��������DQG��������UHVSHFWLYHO\��
&RQGXFWDQFH�PHDVXUHPHQWV�UHYHDOHG�WKDW�ZHW�ODWHULWH�UHOHDVHV�PRUH�LRQV�LQWR�ZDWHU�FRPSDUHG�
WR�GU\�ODWHULWH��LQGLFDWLQJ�WKDW�ZDWHU�LQWHUDFWLQJ�ZLWK�ODWHULWH�FDQ�LQFUHDVH�WKH�FRQGXFWDQFH�RYHU�
WLPH��,Q�DFLGLF�PHGLXP��KLJKHU�FRQGXFWDQFH�ZDV�REVHUYHG�IRU�ERWK�ODWHULWH�W\SHV�WKDQ�ZDWHU�
ZLWK�ZHW�ODWHULWH�JLYLQJ�KLJKHU�FRQGXFWDQFH�WKDQ�GU\�VDPSOHV��7KH�VWXG\�DOVR�FRQILUPHG�WKDW�
DFLGLF� ZDWHU� H[DFHUEDWHV� ,URQ� OHDFKLQJ� IURP� ODWHULWH�� UHVXOWLQJ� LQ� VLJQLILFDQWO\� KLJKHU� ,URQ�
FRQFHQWUDWLRQV�FRPSDUHG�WR�QHXWUDO�ZDWHU��&RQVHTXHQWO\��ERWK�WKH�ODWHULWH�VRLO�DQG�JURXQGZDWHU�
LQ� VXFK� DFLGLF� HQYLURQPHQWV� DUH� OLNHO\� WR� H[KLELW� HOHYDWHG� FRQFHQWUDWLRQV� RI� ,URQ�� 7KLV�
HPSKDVL]HV�WKH�HQKDQFHG�LPSDFW�RI�DFLG�UDLQ�RQ�VRLO�FKHPLVWU\��7KH�S+�YDULDWLRQ�RI�ZDWHU�ZLWK�
ODWHULWH� LQGLFDWHG� LQLWLDO� DFLGLILFDWLRQ�� IROORZHG� E\� VWDELOL]DWLRQ�� ZKLFK� LV� OLNHO\� GXH� WR� WKH�
G\QDPLF�H[FKDQJH�RI�K\GURJHQ�LRQV�EHWZHHQ�QHJDWLYHO\�FKDUJHG�FOD\�SDUWLFOHV�DQG�WKH�VROXWLRQ��
7KLV�ILQGLQJ�KLJKOLJKWV�WKH�YXOQHUDELOLW\�RI�JURXQGZDWHU�FRQWDPLQDWLRQV�LQ�UHJLRQV�ZLWK�DFLGLF�
SUHFLSLWDWLRQ��$GGLWLRQDOO\��ZDWHU�DEVRUSWLRQ�WHVWV�GHPRQVWUDWHG�D�UDSLG�LQLWLDO�ZDWHU�XSWDNH�E\�
GU\�ODWHULWH�VDPSOHV�ZLWKLQ�WKH�ILUVW�WZR�KRXUV��PRYLQJ�WR�D�PRLVWXUH�VDWXUDWLRQ�ZLWK�WLPH��7KH�
VWXG\�FRQFOXGHV�WKDW�ODWHULWH�XQGHUJRHV�VXEVWDQWLDO�FKHPLFDO�WUDQVIRUPDWLRQV�XQGHU�DWPRVSKHULF�
H[SRVXUH��DIIHFWLQJ�ERWK�ZDWHU�FKHPLVWU\�DQG�VRLO�SURSHUWLHV��7KHVH�UHVXOWV�SURYLGH�YDOXDEOH�
LQVLJKWV� LQWR� ODWHULWH
V� LQWHUDFWLRQ� ZLWK� HQYLURQPHQWDO� IDFWRUV�� FRQWULEXWLQJ� WR� LWV� HIIHFWLYH�
PDQDJHPHQW�LQ�FRQVWUXFWLRQ��DQG�HQYLURQPHQWDO�HQJLQHHULQJ�

.H\ZRUGV��&RQGXFWDQFH��,URQ�OHDFKLQJ��/DWHULWH��S+�YDULDWLRQ��:HDWKHULQJ�


