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2 @QHWD / D SUHVHOW LQYH\WS DFIQ
SO SUIRGXFLUEIRI £V D SDUAUGHCDI XD
GHUHP RVR GH @V FXUWAHP EUHV D WDY«V GH
® GLUHWMIQ DQDHWELFD GH EDFWAUDV
VAP RVRGILDQVAV HQ ELRUHDFVRRUS $ 6%

O3é N

6H WHFROGIFW P XHWADV GH DI XDVVAWP DBV
SDWD HO DMDP IHOWR GH FROWRUWIRV GH
EDFVAUDV VAP RVRBILDQWAV

Figura 5: Toma de muestra de las bacterias

termotolerantes: A) Muestreo de interfase suelo — agua de
fuente termal. B) Frasco de 30mL con muestra de agua termal.

&RQ ®V FRQVRUFLRV DIMDGRV \H UHDQ DLRQ
SWKHEDV FXDOVYDV \  SRWHURWP HOWM
FXDQUWIMEDV HQ @ SURGXFFILQ GH EIRI £V
HQ P HGIR 3<* SHSVRQD HWDRR GH
GIYDGXWD JXFRWD OHIR ®V FROWRWFIRV
DSVRV IXHIRQ VRP HMGRV D HQVD\RV GH
UHMMMQFLD 1UIHQW DODIXD GH HP RV D
FRQFHQWDFLRQHV GH

\ D r&SRU KRWDV

/ D UAVMMQFLD 1XH HYDOXDGD P HGLDQWM @
SWRGXFFLLQ GH EIRIEV SRU
GHVS®] DP IHQVR GH DIXD GHWWP LODQGR
DV HOP HVRUFRQ\RUFIR SDUD HOHQVD\ R HQ
EIRUHDFVRUS $6% GH  / GH FDSDFLGDG
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LQGXWMD GH FXWHP EWHV P RWADQGR &V

WIXIHOWY YDRUHV ' 42 PJ/
DFHWAV\ JIDVDV P J/ 1 MRJHOR
PJ/\)UMMRIR P J/

/RV UNXGDGRV P XHWADQ @ P D\RU
SWRGXFFIUQ GH ELRJ£V D @V FRQGIFIRQHV
GH GH FROFHOWDFILQ SK pSWP R
GH \ GDVGH HYDXDFIQ WQHQGR
XQD HILEDFID GH \ GHO 42

\ DFHMVAV\ J LDVDV UHVSHPYDP HOQW

(Q FRQFOMuQ @ GLIHWM{1Q DQDHWREID
SHWP IV REWAQHU XQ SURGXFVWR GH JUDQ

YD®RU DIWHIDGR HQ @ LQGXWMD GH @
HOHU D FRP R HV HOEIRJEV \  SRU RAD
SDUM GLP LOX\ H @ FROFHOWDFLLQ GH &V
GHO  HIOXHQWM

FRQVDP LQDOWAV GH

FXWHP EWH

Figura 11: Sistema de biorreactores tipo UASB: A) Esquema general del sistema
de biorreactores tipo UASB, acondicionado para la produccidn de biogas con su
respectiva leyenda. B) Foto real del sistema de biorrectores tipo UASB empacado
con el consorcio de bacterias TAU1 a una concentracién del 100% de agua de
remojo.
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6%$3,&% I D VXWWQVRELOGDG WH KD
WDOMRWP DGR GH WHU XQD WQGHQFLD D

XQD FROWDOW HQ @ LQGXWUD GH @
PRGD DJR TXH KD @UDGR SDWD

T XHGDWH GHVGH KDFH YDUDV WP SRUDGDV
GHEIGR D @V QHFHMGDGHV \RFIDBN \
DP ELHQDBN TXH VH H LJHQ FDGD YH
P £V\DTXHFRP RGHF@W: * 61 B3DWHO

HO P XQGR QHFHVVD WHGXFIU @V
HP IMRQHVGH &2/ D @ P VG GH DFXHGR
FRQ &V QLYH®N GHO SDUWD DV SUIHYHQIU
XQ HPSHRDP HQR HQ @© FuMmV
FQP £WFDE )HUDV P SRUBQWV GH
SWRYHHGXUD GH FDQDGR \ P RGD FRP R
/,1($3(//( HQ VBAD VH VRP DQ P X\ HQ
VHUR HWHM WP D SUHVHQVDQGR YDUDGDV
SURSXHWIV FRQ P DWAUD®BN TXH LOWAI LDQ
HO XSAFIQJ \ HO UFIFOW HQ WX
SWRGXFFLLQ
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( Q HOVHFVRU FXHIR FDPDGR ~ HP SUH\VDV
KDQ DGRSVBGR VREWH @ P DUFKD R GH\VGH
VX FROFHSFIUQ HWD WWMQGHQFID HOWH
P XFKDVRWDVGHOMHFVRUP RGD GHCBDV

(Q SWRYHHGXUD @ WMQHUD /HIDWF
LOWAT Wt @ VX\WMQVELIGDG D WDY«V GH
VXV SUIRFHVRV FRQ HOFXHIR FRP R HO
XVR GH DJ XD WDVDGD T XH SURYIHQH GH
VX SWRSID SOQW \ @ DGRSFLuQ GHO
VMMP D EUVEQIFR 4 XDXV 6\ \WWP
SDWD IHGXFLU® FDQWGDG HQ HOX\R GH
HWID GXUDQWM HOFXUWAGR

/D P IFLRHP SUH\D 3LYHW XQD P DUFD
GH DUWAFX®V \ FDODGR FDVXDO GH

FDEDBAR TXH FRPEIQD O
PRGHOQIGDG \ @V  SWRFHWRV
DUWMDQDBN QDFlp  FRP R XQD

HP SUMD TXH W HJUXHJD SRU

P DQWAQHU XQD OQHD TXH LOWAI WD HQ
VXV SURFHVRV P DVIAUDGN VX \WHQVIDE BV




(QMWH @V JWQGHY HP SIHMDV GH /RVWHP SRVHWEQFDP EIDQGR\ HWHWSR
FDPDGR 3$5812 WH KD GHWRFDGR GH SWEFWFDV DI WHI DEQ YD&RUD W P DUFD

FRQ @ [P SGP HOWFLIQ GH DFFIRQHV ~ SDUDHAXWXLR
GH P RGD FLILFX@U HQ WX P DUFD D
WDY«V GH &RV SWRIWP DV 3$5812
35( /RYHG TXH W RRUD XQ FXSpQ
GH 0;1 DO@YDUW SDU GH
3$5812 HQ EXHQ HWBGR TXH \D QR
XVHV SDWD TXH DAXIHQ P £V ® SXHGD
DGTXIUU\ 3$5812 5( 1HZ GRQGH
SXHGHV DOW DU® YIGD GH W FDPDGR
GH® P DUFD 7DP El«Q FROERWQ FRQ
HO SWRILPD 3MQHD &DERQR
1 HXWDO SDWD @ FROWHUDFINQ GH @
5HHYD GH @ %RVHWD 61HUD * RUWGD
D\XGDQGR DV- @ WHGXFFUQ GH @
KXH@D GH &2

$XQTXH DVQ H WM UMWHQFID D @
DGRSFIHQ GH SWEFWFDV \RWHQLEGN
HMMQ OQXPHRWDV IRPDV GH WU
WDQMRWP DQGR W QHJIRFIR HQ XQD
HP SUMD  WWWHQWE® GUHAWD R
IQGILHAVIDP HOWM D WDY«V GH DFFIRQHV
JWGXDBV FRP R FHWMLEDFIRQHV X\R GH
HOHU D VROU HGXFDFLQ GHOFRQUXP LGRU
WDVDP IHQWR \ HFIF@W GHODJXD P RGD {
FWFX@U |HR ZDWM P DWUDGBN |
VX\WHQUDE BN UHGXFFLUQ GHOLP SDFVR GH
&2 \ GHVSHWGLFIRV HQ @ SWRGXFFIuQ D
WDY«V GH QXHYRV SLIRFHVRV GH LQJ HQIHUD
HOWHP XFKDVRWDV
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(Q ® DFWDIGDG @® LQGXWMD GH
HDERWFLLQ GHOFXHLR HVXQD GH @VP £V
P SRUBQWAYV GH @ WHILpQ /D / [EHIDG
SUQFISD® HQWI SRU VX YIOFX@FIQ FRQ
@ LQGXWUD GHCFDPDGR\ P DURT XLQHUD

6lQ HP EDUR WP El«Q HV XQD GH @V
P £V FROWP LODQWV GHEIGR D @V
JWDQGHV FDQUGDGHV GH IHMGXRV VUQGRY
FXUAGRV \ MQ FXUAU UHVXODQWAN GHO
SWRFH\VDP IHQVR GHOFXHWR @V FXD®N \H
GHWHFKDQ GH XQ P RGR LQDGHFXDGR

DFXP X@QGRWH HQ @ QDWWD®]D
WIQHQGR XQ HHFVR QHIDMMR HQ HO
P HGIR DP EIHQW 3RUHGR @V HP SUHVDV
GHO WFRU FXUWAHP EWLH  QHFHVMDQ
P SOP HOBDU QXHYDV HWMDWILDV \

DOMUDDWYDV HFRQUJLFDV FRQ HO IlQ GH
PMIDU @ FRQWP LQDFIuQ DP ELHQVIO
GHUYDGD GHO P DO WDVEP IHQVR GH VXV
UMGXRV \ DV SWRSRIFIRQDU XQD
LQGXWUD P £V@P SID\ FRP SHMND 8 QD
DOMUDDYD VRWHQLE B! HV @ YD®&RU] DFLLQ
GH @ EIRP DD GH @ FXDOHV SRVE®
SWRGXFLU HQHU DV WHQRYDE®N GH DOR
YDRU
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/ RV GHVHFKRV UHVXOBQWA GHO @YDGR \

SHDP ELH GH @V SIHON FXXGDV
FROWHQHQ SRV QDV\ J LDVD DQLP DOHWD
YOWP D VH @YD SXWIFD \ |ILOW MHQGR
DSWRYHFKDGD FRP R VBCR P RGLILFDGD SRU
VDQVHWHALL LEDFLQ REVHIQLHQGR
FRP EXWVIE® SDID P RRUHV Glc\WHO
JWDFIDV D WX DOR YD®RU HQHUW «iFR ( O
EIRGIKVHO GH JWDWD DQIP DO HV XQ
FRP EXWIE®! @ SIR HQ FRP SDWDFLUQ
FRQ HOJDW®R FX\R X\R QR WHT XLHH
P RGULFDFLRQHV HVXFW DGV GHOP RVRU

( OFXHR QDVXWDOVP El«Q VIHQH @ P VDG
GHO SRGHU FD®RUIIFR GHO JDWGR \ @
JWDVD DQIP DO SXHGH VHU DSWRYHFKDGD
HOHW «VIFDP HQWI TXHP £QGR®  SRU
JDMILFDFIpQ R FRQYHUAGR HQ EIRJEV 3RU
® QR \H SXHGH FROFOXIWU TXH @
WDQMRWP DFIQ GH WHMGXRV GH @
IQGXWUD GH SWRFHVDP IHQVR GHO FXHLR
HQ ELRHQHU D SXHGH P M0 DUHOGD® R DO
P HGIR DP EIHQW REVHQHU LQJUARV
DGIFIRQD®N SDID @V LQGXWMDV  GH
FXUMGR \  JHQHWDU XQD SWRGXFFLLQ
VRWHIQLE B
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&RDWD * B ROXFLRQHV LOQQRYDGRUDV SDUWD @ YD&RU] DFLpQ HQHW «\WWED GH &RV
UHMGXRV GHOFXHURE * HR&RQIHUHQFID &LHQWILED 0 XGIGLMFLS QDU , QUALQDFLRQDO
* HR®RJ D 7RSRIEILFD\ * HW1Q GH ( FR®RI DO LOHWD 6* ( 0

6DSLFD BXWHQUDELQGDG HQ HOVHFVRU FXHR FDODGR ~ HP SUMVDV TXH
HAMZQ IOWIWQGR HWD WAQGHQFID HQ 0 «[LFRE 5HFXSHWDGR GH
KW8V \DSIEDFRP \XWHMOQVDELQGDG HQ HOVHFVRUFXHWR FDODGR  HP SUAVDV
TXH HWIDQ LOWAI IDQGR HWID WQGHQFID HQ P H] LFR

2 QYHWD / 3WRGXFFLUQ GH ELRI£V D SDUAL GH HI XHQWAV GH FXUAHP EUHV
P HGLDQW GLIHWLQ DQDHYIELFD GH EDFVUDV VIMLP RVRGIDQWA HQ Y4RUHDFVRU
8$6% S7THVY SDID RSVDU HOWX@® GH %4y @RI D@ 8 QLYHUMGDG 1 DFLIRQDOGH 6DQ
$JXWQ GH$ LHTXISD
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