6LPSOH OROHFXODU 'LDJQRVWLF 7RROV LQ &OLC(

-DH <RXQJ &KRBJ .XQ .D®G +\XQJ 6RR +DQ

‘HSDUWPHQW RI 3HGLDWULFV .\XQJSRRN 1DWLRQDO 8QLYHUVLW\ 6FKRRO Rl OHGLFLQH B6RXWK .RUHD

‘"HSDUWPHQW RI (PHUJHQF\ OHGLFLQH .\XQJSRRN 1DWLRQDO 8QLYHUVLW\ 6FKRRO RI OHGLFLQH 6RXWK .RUH

‘HSDUWPHQW RI 3K\WLRORJ\ .\XQJSRRN 1DWLRQDO 8QLYHUVLW\ 6FKRRO Rl OHGLFLQH B6RXWK .RUHD

&RUUHVSRQGLQI\XRWKRE +DQ 'HSDUWPHQW RI 3K\WVLRORJ\ .\XQJSRRN 1DWLRQDO 8QLYHUVLW\ 6FKRRO RI
6RXWK .RUHD 7HO )D[ ( PDLO KVKDQ#NQX DF NU

5HFHLYHG -XDWH $FFHSWHG-BOWH 3XEOLVKHG XGD\W H

&RS\ULXKW &KRH -< HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH

$EVWUDFW

%DFNJURQGGDQFHV LQ JHQHWLF JHQRPLF VWXGLHV KDYH EHHQ D UREXVW GULYL
PHGLFLQH SDUWLFXODUO\ LQ WKH GLDJQRVWLF ILHOG $OWKRXJK DPELWLRXV HIIRU)
VKRZQ UHPDUNDEOH SURJUHVV WKHUH DUH QXPHURXV SUDFWLFDO XQPHW QHHGV LQ
JHQRPLF UHVHDUFK RXWFRPHV IRU SDWLHQW WUHDWPHQW VLPSOH LQH[SHQVLYH D¢



PHWKRG DXWRPDWLRQ E\ FRPSXWHU DVVLVWHG FRXQWLQJ LV FRPPRQO\ XVHG
DQG FDQ EH LQFRUSRUDWHKBGURG MHM AOHD ER @/ IOHFKLS
IXWXUH

3&5

3&5 LV D ELRFKHPLFDO WHFKQRORJ\ XVHG WR DPSOLI\ D VHFWLRQ RI '1$

E\ VHYHUDO RUGHUV RI PDJQLWXGH JHQHUDWLQJ WKRXVDQGV WR PLOOLRQV RI
FRSLHV RI D SDUWLFXODU '1$ VHTXHQFH 3&5 LV FRPPRQO\ XVHG LQ FOLQLFV

IRU FDQFHU GLDJQRVLV 3&5 DOVR/ SHFQRZV IRU UDSLG DQG KLJKO\
GLDJQRVLV Rl LQIHAWIEFDW.VGLRHDY&Y GLDJQRVWLF

DSSOLFDWLRQV LQ PLFURELRORJ\ LV LQ WKH GHWHFWLRQ RI LQIHFWLRXV DJHQWYV
DQG GLVFULPLQDWLRQ RI QRQ SDWKRJHQLF IURP SDWKRJHQLF VWUDLQV E\
GHWHFWLQJ WKBHFUHRHYFKDRIO\ GHWHFWLRQ RI LQIHFWLRXV
SDWKRJHQV JLYWHM GK\WBOBDWYPH LQ WUHDWPHQW 3&5

EDVHG '1$ TXDQWLWDWLRQ WHFKQLTXHV DUH DOVR XVHG WR PHDVXUH YLUDO
ORDG

HUHDUH QXPHURXV YDULDWLRQV RI 3&5 WHFKQLTXHV WKDW DUH XVHG IRU
GHGLFDWHG SXUSRVHVOH@H YBH EHYPP SQ®IQRVWLF

WHFKQLTXH EDVHG RQ VLQJOHDPSKOHRMWIGRIQYDULDWLRQV 3&5

XQGHU VWULQJHQW F RIQGFLWMIRVIWK i VS BMFK @AHV R D

PLVPDWFK EHWZHHQ D WHPSODWH DQG SULPHU DQG WKXV VXFFHVVIXO
DPSOL}FPMERQ@ VLQJOH QXFOHRBWAL GASRQFPRUSKLVP

SULPHU LQGLFDWHVWS KRGS B HQHIY WHH RX HADKEHH

OLFURDUUD\

$ PLFURDUUD\ LV D PXOWLSOH] GLPHQVLRQDO DVVD\ IDEULFDWHG RQ D
JODVV RU VLOLFRQ VXEVWUDWH ZKLFK GHWHFWY ODUJH DPRXQWYVY RI ELRORJLFEDC
PDWHULDO DQG LV XVHG DV D KLIJK WKURXJKSXW VFUHHQLQJ V\VWHP :LWK WKH
HVWDEOLVKPHQW RI JHQH BKISHWRREOROQOMN VXFK DV
$SSOLHG OLFURDUUD\V $UUD\ LW DQG ,00XPLQD '1$ PLFURDUUD\
WHFKQRORJ\ KDV EHFRPH YHU\ VRSKLVWLFDWHG DQG ZLGHO\ XVHG LQ PHGLFDO
DSSOLFDWLRQV VXFK S BHBWHNFWLRQ DQG

FRS\ QXPEHU DQDO\VLV DPRQJ RWKHUV > @

ODVV VSHFWURPHWU\ RI '1$

$QDO\WLV RI '"1$ E\ VSHFWURPHWU\ LV DFKLHYHG E\ SHUIRUPLQJ WKH
IROORZLQJ SURFHVVHVY FU\WWDOOL]DWLRQ RI WKH 3&5 SURGXFW LRQL]JDWLRQ RI
FU\VWDO E\ ODVHU DQG LRQ GHWHFWLRQ EDVHG RQ SURGXFW PDVV $V VPDOOHU



SRLQW RI FDUH WHVWLQJ
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