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$V�RI�QRZ��WKHUH�LV�D�SURPLQHQW��JOREDO�WUHQG�WR�UHYHDO�DQ�HIILFLHQW�SOXV�ODUJH�VFDOH�SURGXFWLRQ�
PHWKRG� WR� SURGXFH� *UDSKHQH� DV� RI� LWV� H[WUDRUGLQDU\� HOHFWULFDO�� PHFKDQLFDO� DQG� FKHPLFDO�
SURSHUWLHV�RI�WZR�GLPHQVLRQDO�*UDSKHQH�QDQRVWUXFWXUH��7KH�PDLQ�DLP�RI�WKH�LQLWLDO�SDUW�RI�WKH�
VWXG\�LV�WR�GHYHORS�DQ�LQQRYDWLYH��FRVW�HIIHFWLYH�DQG�HFR�IULHQGO\�*UDSKHQH�SURGXFWLRQ��/LTXLG�
SKDVH�H[IROLDWLRQ�RI�*UDSKLWH�YLD�EDWK�VRQLFDWLRQ�LQ�DQ�HWKDQRO�'HLRQL]HG��',��ZDWHU�PL[WXUH�
ZDV� HPSOR\HG� WR� V\QWKHVLVH� WKH� *UDSKHQH�� 2EWDLQHG� *UDSKHQH� VDPSOHV� ZHUH� VXEMHFWHG� WR�
PLVFHOODQHRXV�DQDO\VLQJ�WHFKQLTXHV�WR�FKDUDFWHUL]H�WKH�RXWSXW��;�5D\�'LIIUDFWLRQ��;5'��GDWD�
FRQILUPHG�WKDW�WKH�V\QWKHVL]HG�VDPSOH�ZDV�JUDSKHQH��0RUHRYHU��WKH�SURGXFW�ZDV�ZLWKLQ�WKH�
QDQR�VFDOH�UDQJH��7KH�PHDQ�FU\VWDOOLQH�VL]H�RI�WKH�*UDSKHQH�ZDV�GHWHUPLQHG�E\�WKH�6FKHUUHU¶V�
IRUPXOD�DQG�WKH�FDOFXODWHG�YDOXH�ZDV������QP��)XQFWLRQDO�JURXS�LQYHVWLJDWLRQ�RI�WKH�SUHSDUHG�
VDPSOH� ZDV� GRQH� E\� )RXULHU�7UDQVIRUP� ,QIUDUHG� 6SHFWURVFRS\� �)7,5�� DQDO\VLV� ZKLFK�
FRQILUPHG� WKDW� WKH� VDPSOH� XQGHUZHQW� QHLWKHU� R[LGDWLRQ� UHDFWLRQV� GXULQJ� WKH SUHSDUDWLRQ�
SURFHVV��7KH�GHJUHH�RI� GHIHFW� GHQVLW\�RI� WKH� DFTXLUHG� VDPSOH�ZDV�PHDVXUHG�E\� WKH�5DPDQ�
DQDO\VLV�� 0RUSKRORJLFDO� FKDQJHV� RI� WKH� JUDSKHQH� ZHUH� GHWHFWHG� WKURXJK� WKH� PLFURVFRSLF�
VXUIDFH�DQDO\VLV�EDVHG�RQ�WKH�6FDQQLQJ�(OHFWURQ�0LFURVFRSH��6(0��LPDJHV��7KRXJK�WKH�QHDW�
(SR[\�UHVLQ�LV�ZLGHO\�XVHG�LQ�GLYHUJHQW�LQGXVWULHV��LW�KDV�VHYHUDO�XQGHVLUDEOH�SURSHUWLHV�ZKLFK�
OLPLW� PRVW� YLWDO� DSSOLFDWLRQV�� 6\QWKHVL]HG� *UDSKHQH� FDQ� DFW� DV� D� XWLOLWDULDQ� QDQRILOOHU� WR�
GUDVWLFDOO\� UHGXFH� WKH� XQIDYRXUDEOH� FKDUDFWHULVWLFV� RI� WKH� UHVLQ� DQG� HQKDQFH� WKH� H[LVWLQJ�
SURSHUWLHV�RI�WKH�(SR[\��7KHUHIRUH��WKH�VHFRQG�VHFWLRQ�RI�WKH�UHVHDUFK�GHPRQVWUDWHV�D�IDFLOH��
QRYHO�DQG�ORZ�FRVW�LQGXVWULDO�VFDOH�SUHSDUDWLRQ�RI�(SR[\�QDQRFRPSRVLWH�ZLWK�WKH�LQFRUSRUDWLRQ�
RI� V\QWKHVL]HG� *UDSKHQH�� 1DQRFRPSRVLWH� ZDV� GHYHORSHG� WKURXJK� D� YLJRURXV� PHFKDQLFDO�
VWLUULQJ� SURFHVV� DQG� LQGXVWULDO� DSSOLFDELOLW\� RI� WKH� FRPSRVLWH� ZDV� HVWLPDWHG� EDVHG� RQ� WKH�
HOHFWULFDO�FRQGXFWLYLW\�YDULDWLRQ�DQG�PHOWLQJ�SRLQW�YDULDWLRQ�RI�WKH�(SR[\�*UDSKHQH�FRPSRVLWH�
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