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6LQFH LWV GHYHORSPHQW WKH :LWWLJ UHDFWLRQ KDV UHPDLQHG

RQH RI WKH EHVW URXWHV IRU WKH FRQVWUXFWLRQ RI FDUERQ�FDUERQ

GRXEOH ERQGV�� 7KH :LWWLJ UHDJHQW QHFHVVDU\ IRU WKH UHDFWLRQ

LV SURGXFHG E\ GHSURWRQDWLRQ RI WKH FRUUHVSRQGLQJ SKRVSKR�

QLXP VDOW JHQHUDWHG E\ WKH TXDWHUQL]DWLRQ RI D SKRVSKLQH

ZLWK DQ RUJDQLF KDOLGH�� 6\QWKHVLV RI SKRVSKRQLXP VDOW RIWHQ

UHTXLUHV IRUFLQJ FRQGLWLRQV� )UHTXHQWO\� WKH SKRVSKLQH DQG

RUJDQLF KDOLGH PXVW EH KHDWHG WR UHIOX[ IRU VHYHUDO KRXUV�

DQG LQ VRPH FDVHV GD\V� WR REWDLQ WKH GHVLUHG SKRVSKRQLXP

VDOW�� ,Q WKHVH UHVSHFWV� GHYHORSPHQW RI D QHZ PHWKRGRORJ\

IRU WKH SUHSDUDWLRQ RI SKRVSKRQLXP VDOW LV QHFHVVDU\ IURP

DON\O KDOLGH�D RU IURP RWKHU HDVLO\ DYDLODEOH SUHFXUVRUV��E�F

7KXV� ZH KDYH LQYHVWLJDWHG WKH UHDFWLRQ RI DOFRKROV DQG

WULSKHQ\OSKRVSKLQH LQ D RQH SRW UHDFWLRQ WR JHQHUDWH WKH

SKRVSKRQLXP VDOW� +\GUR[\ IXQFWLRQDOLW\ LQ DOFRKRO FDQ EH

DFWLYDWHG DV LWV SURWRQDWHG IRUP� KDOLGH� VXOIRQDWH� RU HVWHU�

7KH FRQFHSW XWLOL]LQJ WKH SURWRQDWHG K\GUR[\ JURXS DV D

OHDYLQJ JURXS LQ WKH UHDFWLRQ ZLWK SKRVSKLQH E\ WKH XVH RI

WULSKHQ\OSKRVSKLQH K\GUREURPLGH KDV EHHQ SXEOLVKHG��E�F

+RZHYHU� VHYHUH GUDZEDFNV LQ WKLV UHDFWLRQ RFFXUUHG E\ WKH

IDFW WKDW WKH XVH RI VHDOHG WXEH DQG�RU KLJK WHPSHUDWXUH �����

��� R&� ZDV QHFHVVDU\�

,Q WKLV SDSHU� ZH UHSRUW IDFLOH V\QWKHVLV RI SKRVSKRQLXP

VDOW E\ WKH XVH RI LQ VLWX JHQHUDWHG WULIOXRURDFHWDWHV RI DOFR�

KROV�� $V VKRZQ LQ 6FKHPH � WKH UHDFWLRQ RI YDULRXV DOFRKROV

�D�J LQ WKH SUHVHQFH RI WULSKHQ\OSKRVSKLQH ���� HTXLY� LQ WUL�

IOXRURDFHWLF DFLG ��� R&�UHIOX[� JDYH WKH SKRVSKRQLXP VDOWV

�D�J LQ UHDVRQDEOH \LHOGV �������� LQFOXGLQJ PHWK\O DOFR�

KRO� ��KH[DQRO� EHQ]\OLF DQG DOO\OLF DOFRKROV�

6RPH UHSUHVHQWDWLYH UHVXOWV DUH VXPPDUL]HG LQ 7DEOH ��

DQG WKH IROORZLQJ SURFHGXUH LV W\SLFDO� 7KH UHDFWLRQ PL[WXUH

RI �G ���� J� �� PPRO� DQG 3K�3 ���� J� �� PPRO� LQ WULIOXR�

URDFHWLF DFLG �� P/� ZDV KHDWHG WR ����� R& IRU �� K� $IWHU

FRROLQJ WR URRP WHPSHUDWXUH� WKH UHDFWLRQ PL[WXUH ZDV SRXUHG

LQWR FROG ZDWHU� H[WUDFWHG ZLWK PHWK\OHQH FKORULGH� GULHG

ZLWK PDJQHVLXP VXOIDWH� DQG HYDSRUDWHG WR GU\QHVV� 3DVVLQJ

WKURXJK D VKRUW VLOLFD JHO FROXPQ �(W2$F�(W2+� � � �� DIIRUGHG

DQDO\WLFDOO\ SXUH SKRVSKRQLXP VDOW �G ����� J� ������

7KH UHDFWLRQ PLJKW SURFHHG YLD WKH FRUUHVSRQGLQJ WULIOXR�

URDFHWDWH GHULYDWLYHV �D�J�� ZKLFK DUH JRRG DON\ODWLQJ

UHDJHQWV WRZDUG 3K�3 HLWKHU LQ WKH SUHVHQW IRUP RU LQ WKHLU

SURWRQDWHG IRUP �6FKHPH ��� 7KH VDPH UHDFWLRQ RI �G LQ IRU�

PLF DFLG �UHIOX[� �� K� JDYH ��� LVRODWHG \LHOG RI WKH FRUUHV�

SRQGLQJ SKRVSKRQLXP VDOW� ZKLOH LQ DFHWLF DFLG �UHIOX[� �� K�

QR UHDFWLRQ ZDV REVHUYHG� 0RUHRYHU WKH FRXQWHU DQLRQ SDUW�

WULIOXRURDFHWDWH� GLG QRW VKRZ DQ\ GHWHULRUDWLYH HIIHFW LQ WKH

QH[W :LWWLJ UHDFWLRQ DV H[HPSOLILHG E\ XVLQJ �G IRU WKH IRU�

PDWLRQ RI VWLOEHQH LQ 6FKHPH ��
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