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S2: 39_AOOXUa Red bLRbOeacKLQJ b\ WKe a]R-UedXcLQJ bacWeULa, ​PVHXdRPRQaV VWXW]HUL 

HHUUHUD-GDUFtD, 6.​1,2*​, AJXLUUH-5DPtUH], 0.​2​, 7RUUHV-3pUH], J.​1​. \ 6LOYD-JLPpQH], H.​3 
 

1​LDERUDWRULR GH 7UDQVIHUHQFLD \ DHJUDGDFLyQ GH CRQWDPLQDQWHV, ​2​LDERUDWRULR GHO CAC BLRORJtD CHOXODU \ 0ROHFXODU, 
8QLYHUVLGDG AXWyQRPD GH CLXGDG JXiUH], AQLOOR EQYROYHQWH GHO 3URQDI \ EVWRFROPR V/Q, C.3. 32300, A.3. 1595-D, CLXGDG 
JXiUH], CKLKXDKXD, 0p[LFR, 7HO. 6881800 E[W. 1785. ​3​ IQVWLWXWR GH IQYHVWLJDFLRQHV  2FHDQROyJLFDV, 8QLYHUVLGDG AXWyQRPD 

GH BDMD CDOLIRUQLD. 
*DO199136@DOXPQRV.XDFM.P[ 

 
 
A]R G\HV DUH SDUW RI WKH FODVV RI V\QWKHVL]HG DURPDWLF G\HV, KDYLQJ RQH RU PRUH D]R ERQGV (-1=1-);                  
WKHVH DUH XVHG LQ WH[WLOH, FRVPHWLF, SDSHU, IRRG DQG SKDUPDFHXWLFDO LQGXVWULHV. 7KH SUHVHQFH RI D]R               
G\HV FDXVHV VHULRXV SUREOHPV LQ WKH DTXDWLF HQYLURQPHQW, VXFK DV REVWUXFWLRQ RI OLJKW SHQHWUDWLRQ,              
R[\JHQ UHGXFWLRQ DQG WR[LF HIIHFWV RQ DTXDWLF IORUD DQG IDXQD. AQ HIIHFWLYH DQG HQYLURQPHQWDOO\              
IULHQGO\ ZD\ WR WUHDW D]R G\HV LV WKH DSSOLFDWLRQ RI ELRORJLFDO SURFHVVHV, ZKHUH GLYHUVH JURXSV RI                
PLFURRUJDQLVPV UDSLGO\ SURPRWH WKH GLVFRORUDWLRQ RI FRQWDPLQDWHG DTXHRXV PHGLD WKURXJK WKH           
SURFHVV RI G\H GHPLQHUDOL]DWLRQ. DHJUDGDWLRQ RI D]R G\HV E\ EDFWHULD JHQHUDOO\ RFFXUV LQ WZR VWDJHV.               
IQ WKH ILUVW VWDJH WKH D]RUHGXFWDVH HQ]\PHV EUHDN WKH D]R ERQG RI WKH G\H XQGHU DQDHURELF FRQGLWLRQV,                 
ZKLOH LQ WKH VHFRQG VWDJH D GHJUDGDWLRQ RI WKH DURPDWLF DPLQHV GHYHORSV XQGHU DHURELF FRQGLWLRQV.               
6RPH RI WKH EDFWHULDO JHQHUD UHSRUWHG LQ WKH GLVFRORUDWLRQ RI DTXHRXV PHGLD FRQWDPLQDWHG ZLWK D]R               
G\HV DUH ​SheZaQeOOa, RhRdRSVeXdRPRQaV, PV\chURbacWeU, EQWeURcRccXV, SWaSh\ORcRccXV, PURYideQce,        
BaciOOXV DQG ​PVeXdRPRQaV ​. 2XU JURXS KDG GHPRQVWUDWHG WKDW ​P. aeUXgiQRVa DQG ​B. VXbWiOiV GLVFRORU              
DTXHRXV PHGLD WR 88% DQG 92% UHVSHFWLYHO\ RI AOOXUD 5HG (5-40), XQGHU PLFURDHURSKLOLF FRQGLWLRQV.              
LLNHZLVH, ​P. VWXW]eUi KDV EHHQ UHSRUWHG WR EH DEOH WR GHFRORUL]H 86.2% RI WKH D]RLF DFLG EOXH XQGHU                  
DQDHURELF FRQGLWLRQV. 5-40 LV RQH RI WKH D]RLF FRORUDQWV PDLQO\ XVHG LQ IRRG, WH[WLOH DQG FRVPHWLF                
LQGXVWULHV. IQ WKH SUHVHQW UHVHDUFK, WKH GHFRORUL]DWLRQ HIILFLHQF\ RI 5-40 ZDV HYDOXDWHG E\ LQGHSHQGHQW              
FXOWXUHV RI ​P. VWXW]eUi VWUDLQV 5SK9 DQG 5SK13 JURZQ LQ LXULD BHUWDQL EURWK VXSSOHPHQWHG ZLWK 5-40                
DW 37 ÛC, XQGHU PLFURDHURSKLOLF FRQGLWLRQV. IWV YHORFLW\ DQG PD[LPXV EOHDFKLQJ FDSDELOLW\ ZLOO EH              
VKRZQ.  
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