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(QJLMQGR NVLODQRIMpPpNRWH VWL X SURL]YRGQML ELRJRULYD WYRL
SUHKUDPEHQRM V8 RWXRBMURWW L ]EHR WIDADNMMOLYGLURRIOE | M Q@ B MRHPU BIED X C
ELRH SURL]Y HQWR HQ/|LEMALDMHN R F K URRHEY Q X J L @ RIVWR/GRFP H BQVD FL M
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Y R O X PWBHH E HDLINVP LLH@R VEND M MBINE W LDBGRR WAWNVRVPW GDQ IHUPBHQWDFLMH
8P/ 6 $ 8 PI3RWRP VX LVWUD&LYDQH UD]OLpLWHG ® R WIRGSD B WIR/Y
GYRVW RBDDRENMQMH X K WDORRP @VMHWRERLMHY L P WEXOVIDQEREPRYD @ LED |
OHWRGRP HO HRNW BIR HRROHWNK @V ND RACRMD HWH L PJI M DOMUSWRKY HGHQ D M
DQDOL]D XWMHFDMD S+ L WHPSHUDW XD N YPN D NVWQLRDRY W GULRPLEAIHQ
8 P 6% 8 PJLIPMHWUIHDLWHPSHUDWXUL RG f&

.OMXpQH ULMHHRGR NVLODIGIDPHQWDFLMD QD BYUY V WILLPVHIURSOM\FA-D/
ODQXJLQRVXYV

5DG VDGUaAL VWUDQLFD
VOLN
WDEOLFD
OLWHUDWXUQLK UHIHUHQFL

-H]JLN L]JYRUQLND KUYDWVNL

6DVWRYMHUHQVWYD ]D RFMHQX L REUDQX UDGD
SURAWF .ULVWLQD ODVWDQMBEUYHGVMHGQLN

SURAWF O0DULQD 7L&PD bODQ
SURIU VF OLUHOD 30DQLQLU pODQ
SURI GHQDV/BoXRMIL i ]JDPMHQD pODQD

'DWXP REUDDQWWRSDGD

5DG MH X WLVNDQRP L HOHNWURQLpPNRP SGI IRUPDW WREOQLRXREARKRU D
IDNXOWHWDRYMMHNXKDpD 2VLMHN
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6 XPPDU\

(Q]\PH HQGRODQDVH LV PRVWO\ XVHG LQ ELRIXHO SURGXFWLRQ SX
LQGXEMRDXVH Rl LWV SURSHUW\ WR FDWDOL]H K\GURO\WLF UHDFW!|I
KHPLFHOOXORVH 7KH SXUSRVH RI WKLV WKIWDLQ/DMH W R VSRIRLGEX ¥ W DWK H
RFKHUPRP\FHV OZKQOH @RNQPY EVSHHQMD IJVUPEQWYWWH YROXPH DQG VSHI
RI WKH HQ]\PH ZHUH PHDVXUHG GDLO\ GXULQJ WKH GD\V RI IHUPHQ
HLJKWO GD\ 8 Pl6 $ 8 BHFRQGOWLRXRLIWKMWHQ]\PH ZDV FDU
GLIIHUHQW PHWKRGV SUHFLSLWDWLRQ E\ FROG DFHWRQH LQ RQH DQ
ZLWKRXW DGEXWDR®ORIDQG GLDO\WLV 7KLUGO\ WKH HQJ\PH V PR
HOHFMRIRHQVLY DQG ZDV SURYHQ WRIEXHRIFSN'ID QG WHKPISHQYG WXKH R
HQJ\PH V ZPW LPHLBWKM HKEJKHVW HQJ\PH DFWLYLWS\ $9 $ 8 PE\WP/
JDL@WGSBQG WHPSHUDWXUH RI &

.H\ZRUGV HQGR [\ODQDWRIOLG VWDWH HHHPHQWDWBRQW J
7KHUPRP\FHV ODQXJLQRVXV

7TKHVLV FRQWDLQV SDJHV
ILIXUHYV
WDEOHYV
UHIHUHQFHYV

2ULJLQDO LQ &URDWLDQ

5HYLHZ DQG GHIHQFH FRPPLWWHH
.ULVWLQD 0DYN DEMWHRFLDWH BKRLU SHUVRQ

0ODULQD 7I13%KP)XO OR3 PHPEHU
OLUHOD 30DQLQLU 3K' )XOO BHREHU
$QD %XRMLU PKBORI VWDQG LQ

'"HIHQFH TZ-DMREHU

SULQWHG DQG HOHFWURQLW®WKS$WILMVRUW BWSRMUWHRBQLRI /LEUDU\ RI WK
THFKQRORJYVMOMHN. XKD pD 2VLMHN
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=DKYDOMXMHP VH PHQGURBLPD SURL GDEAPUXAHQRM SULC
XORAHQRP WUXGX ]DWRYID MMYDOONRM PLQXWL PHQWRUVWY
NUDMD #HPO

O9HOLNR KYDOD DBWISHOH@WWALLPBURF ]D VYH VDYMHWH
SURYHGHQERUDWRUDMKMEROMX SRGUAGNX NRMX VWXGHQW

+YDOD GRU *RUGDQL aHOR QD SRPROKAEMDRMHWLPD WLMHN
X ODERUDWRULN

IDMYHDKYQRVKIXMHPUX XIODWH®D SRWSRUL WLMHNRP |
YUHPHQD VWXGLUDQMD QD VYDNRMW QYDONH WIXQ
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/LI QR F H)IEXLRAP|DMWDEALURNR UDVSURVWUDQMHQ I aRXWPIDEDA N L |
SROMRQULYSHMEKUDPEHQH LQGXVWULMH 9UMRMMDHRYOWRIA!
SRULEBHRPOXERMX X QDMYHUHP XGMHGAORLRLQ K ¥HAHDROIRAH U

vwyL FHDXOR]vwyOXMWDED L VXIQL&HWHURJHQL DUR
ELRSROLPHU GUXJL SR ]DVW X SEDVGHUGR VUL QH ENL I MLOVRVAN P D\
VX PHWRNVL IHQROQH K LIHIVRINYMHVINXBRFULY BYUWDH L V\
RYLMHYRUX ELRGR® LYREMYWDP DWN VYOR MD VWDQLPQH VWLMHQ
3UHPD WRPH APLQRYQYDPRL X WYUGRP GUYHWX PHNRP LO
VDGUADYDWWOLIQLQD WYUGRWAUWBDYH yw+HPLFHQKOR]D
KHWHBRIHLYIDKDULG NRML VH PR&H SURQDUL X SULPDUQRF
ELOMBBDORY 9XNRYLU L 6DMVWDY KHPLFHOXOR]H PRAH p
JOXNRPDQDQ%WDMS®OVNEBDQ VX JUDYyHQL RG SHQWR]D DUDE
JDODNWR]D JOXNR]D L JODORN IV X WRIQ N NDHXDIMIRDEX 19 X N R @ ViIN-
7LAPD .VLODQ MH SROLVDKDULG NRMHJ pLQL NVLOR]D N
RFWHQD SNYXROUQRVND NLVHOLQD L JOXNXURQVND NLVHC
&HOX MR DDDM]DVWXSOMHQLMLE IOR SR & E P IDOX{IEUM HR BQIR B U
PROHNXOD JOXNR]JHIJ®RNR]DGQK BRWH R PN L BHEMWKHIRER U 1Q L
DPRUREUDJEBRFHURORP SUL YLVRNLP WHPSHUDRIRWDRLY
9XNRYLU L 7LAPD

.V LOWDHD PRI DP GW HIO\RLY D Q \HDRJW Q. IPBL GR M H GNORWAY D' MQ
GDOMH PRJX NRULVWLW ]D SURL]YRGQIDXRiLNRNED QDS H
NDWDOL]LURQKMGIJRIDMNNX L OR ] L GNWHL OBYHDPQ B8R  NNVODDQ D]
SURL]YHGHQ L] WHUPRILOQLK PLNURRUJDQL]DPD LPD &LL
JERJ PRIXUQRVWL SRGQRAHQMD YLVRBIWKPW H B MXWIMWKHI X
LQGXVWULMH NDR ZWR VX WHNVWL®QDN (SMLSILI QUBDLNRIVR KU
VXU 1HNLQRDBISR]QDWLMLK SUR8HGR{ALICDO N X B CLBXEBOAVY X
$VSHUJLOOXV $IPHPHQDW XVLFKRGHUPBD QHHVHXU L

7KHUPRP\FHV OBDRKDDQRV XV

(QGR i NVLODQO I GEKVWULMVNRP PUVRHY PR W IRXGREPHIRWPD F LI
VXPEHU]JQRJG6R)JRMADI YLVRNH FLMHQH KUDQMLYH SRGOR.
XSRUDEH PHWRGH X]JRMD PLNURRUJDQL]DPD IHAEHOQU D F

+UDQMLYD SRGORJD WM VXSVWUDW ]D 66) MH QDM
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GRVWXSDQ -RAMMMGIOXQ UD]JORJ LVWUD & SYLL® MBHYYS P [ R MLHYX
QHJDWLYQL XWMHFDM QD RAIRWSELX XVSRUHGEL VD 6P)

&LOM RPED MH MHQECRINYHRWRDRMAPQXIJLIIREXYVNRP WU
NDR KHPLFHOXOR]RP ERJDWLP ORBQMRFERPXOR]DHR WIXENVMF
QRVDpEPOMHORPLPQR SURpPLVWLWL HQ]JLP SULPMHQRP UD
LvsLwbwL XWMHFDM S+ L WHPSHUDWXUH QD VWDELOQRV\
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(QJLPL

(Q]LPLPRXHN X QU QRIEBERIWIBDLQVNH SULURGH .DWDOL]JLU
VWDQLFD WH QDNRQ UHDNFQMR LR W DXV B b6 WDFDP UNDN Q R
UHDWFIQHJR VQLA&DYDQMX HQHUVKEXWAWRNIDDE R ME MH-EOLNFX
ELRNHPLMVNHUBBNES MWRGSRUHGEL V QHNDWBDHOG.QIDLURQ L
QDMYD&QLMLK NDUDNWHULVWLND HQMUWPBWR N HRHL BIBIRLLNY Q
NRMX NDWHOHNWIDYQRVW PR &K LE bW RXDFS \WDOMBVGEXMX U BV R p C
RGUHYVHQX YUWWDX D H.IDN FMHME BUSMBRDWGLQL HQJLPL VDPF
PRJX NDWDOL]JLUDWL UH DNWRLRIBIL SBIRWMUHPRJX EXWP NRYDOF
SURVWHWLPNH VNXSLQH IQBWU YKHPQX GHWRXD®RRIWOR PV X
NRHQJLPD#&SX GHKLGURYBQR]HQ]LP VDG UA&L7R NWHLWIRIR L RN
NKMHWHAH NRIRNOLRB S®MWR¥WDLOHQWQLP ¥HBRR P/ X ®WWDIDD
UHDNFLMH HQ]JLP L YH]DQL VX\SYVSWNMBIWMIW. B H NRROOBN V 3K
UDVSDGD QD HQJLP QHSURPLMHQMHQ L SURMINW UHDNF

(QJLPVND NRPHVIONPPH &RPRMHVRGREGLOD VX \D\B PIMYPL R U H |
6DVWRML VH RG EURMD UD]PDNQXWLK WRpNDPD (Q]JLPL
XNXSQX UHDNFLMX NRMX NDWDOLJLUDMX WH LP VH GRGNM
RNVLGRUHGXNWD]H WUDQVIHJRAHU D] K L G NRIGEDRH H G XON\D
NDWDOL]L U DX MHHDRIFR MHHO H N WRINR/Q. B D FALNWI H UTHUCDNGRGE. INANGFTL W
NDWDOL]JLUDMX UHDNFLMH IRWHPW B &W PO WDROQHK SDOHQRY S
+LGUROD]H NDWD QM]H 8D QM DU XD P LMBOFEIOW LMUDIMLN. G U X J
X SULVXVWIYX]WWREBR L KLGUROD]JH NDWDOL]JLUDMX UHDN
GRJDYyDMX PHKDQL]PRP HOLPLQDF LNVDHW DQ]LL] R U N X UBIHGIDN E]L
SURPMHQD XQXWDU PROHNXOD pLML VX SURGXNWL L]JRPHU
WDXWRPHUD]H UDFHPD]H A XWJHH N.D WLINGDR L JFORMHXU DHD N F |
LJPHYX GYLMX PROHNXOD .DNR EL WR PIHOR RRIYRIO L NO I/E
WULIRVID WK RICODNRMH VDGUAH WULIRVKDW LSWKEEHL EURM
HQJLPD VX NDUDNWHULVW L pRHW B UWKMDE X RER MHDG . §H FULDL P/ €
WR MHVW QD UHDNW DM®8D QPHNRIM &6 RIQDUIBUGHME®YLP HQGR
i NVLOOV®IDNRULVWL R]QDND (QJLPVNH NRPLVLMH (&



THRULMGLR

(Q]JLP NVLODQD]D

.VLODBIOD [ MK UKIGXU R ODJDYDMX VH MR # H UK N BMFHMLY O D DH
KLGUROL]H HONGRORLGQH Y#HHKOMVLODQD

.VLODQ MH JODYQD VD VMIHI® YD VKCHRPSLHBBHI/X(MRY] BINWDXY O Dp L V
]DUD]J U DIGLGBVMXR CPLR ® R BNRWULDOR/]IHP N V L O D Q DHI @ RiRN &\W @& D\QD | D
Li NVLOR]JLGD]D SRWUHBXINXUR QIQE DPIE L QR I X U CHY/RY HE D] B
IHQROQH NLVHOLQH L HVOWHRUEIH UDABWRLOGQAMDOBRO®D SRV
VLQHUJLVWLPQR GMHORYBXQRE D XQMGHM®ULK HQ]LPD

3RVWRMDQMH RYRJ HQJLPD X SULURGL QLMM NRMH VRER W\I
X YRGHQLP L NRSQHQLP VWDQLAWLPD DOJDPD JOMLYDPD
AWR VX SX&HYL LQ@UNRBHRQOISBIEVHDADVWLP L MHGQRJRGL
'R VDGD MH HQJLP SURpPLAUIHQ L] FPH MU FOUDIDEPLNREEW DR L3 \

$VSHUJLOOXYV $IPHPHLQDW XVLFKRGHUPBD QHH WU
7KHUPRP\FHV OBRXDDQRVXV

(QGR | NVLODQD]D (& UHDXNEUMXY BFLMHSDQMD XQXWDU
RNRV @HMHH URQD LOWR DX S X il #AMVHE BURIEJNWRP QD VORAHQRYV
VXSVWUDWD KLGUROL]D VH RGYLMD X YL&H NRUDND U
NVLORRE&DULGH WH VH RQL GD OB N DR RRDVUHSIHROGHNW M|
NVLORELR]X NVLOR]X L NVLQRWULR]X 6XQQD L $QWUDQL]

.VLODQD]H VH PRJX SRGLMHOLWL X GYLMH RELWHOML l

PROHNXODUQH PDVH KLGWRRPROHR NOLCH WHNY BL.Q@E O D@D J[HR

RELWHOML NDUDNWHUL]JLUD WHDD W LYQ/M DY LMRINMCH B R R M

WRPNH GRN NVLODQD]H RELWHOMILD YL&® MX LMK & PROM N

WRPpANRE]JLURP QD VYH XYMHWH HQ]ELPOD/QXOIE @QIRNDXBR R H L\
6LQJK L VXU



THRULMGLR

3UAMHQD NVLODQD]H

,QGXVWULMWD|LSPWDLBRB QO WLKIRWKYDWDELOQRVW X UD]OLY
SURL]YRGQMH 7HUPQS W DV D@GNMMHPGHLRL]YRGH WHUPRILOQ
VRJRGQL |D LQG X VM R I MAWDE B/ FRNMB XNV HPHUDW XUDPD

X RUJDQVNLP RYMDFSNDFOR. RIDVSRQX S+ YULSWHGQIRVWU L GHW

.VLODQD]H VH QDMpHA&aUH XBRX\OBHE @ MIRYIINDE Q@ &®EWIW M
SURL]YRGQML BWRSIRGWDRWDXEBERXWMERVREQRVWL NDWDOL]H
VDVWDYQRJ GLMHEKD KHRL¥KOXOR]H

.VLODQD]H VH NRULVWH ]D |DPMHQX NORUD NRMLEPRYH L]
SURGXNDWD UHDNFLMH L]EMHOX LQHI@MLL YWRRV R I O R NURIGRER
NRULAWHQNHMR VOIRUIRWUHERP NVLODQD]H QH PR&H X SRW
VPDQMHQMHP NRULAWHQH NROLPLQH NORUD SBE PJWULLYDRMW
OLJQLQ L] SXORISXMIYRGK NRG LW O N FOMAEEIWN. R GRW DS B RIWP:
YRG®KDKL L VXU

*UDQH SUHKUDPEHQH LQGXVWULMH X NRMLPD MH SULPI
LQGXVUWSWIAMDYRGRWMIDVWIHID. NVLODQD]X DK SSURRLL WRGDM & RS
VH QXWULWLYQL VDVWDY DSVRUSFLMD YRGH L YROXPHQ '
VRNRYD L YLQD HNVWUDMWIDMEL NODHLME LOMIBHK XVRNRY
6KDKL L VXU

SURL]YRGQMDLELRUIRIDWIMRAID UD]JOLPpLWH KLGUROLWLDPN
NVLODQD]H NRML VXGMHOXMX X UD]JUDGQML OLJQLQD L
KHPLFHCGRWRIDEQD | PREWAMNMNM GRELYDQMD ELRJRULYD 6K

JHUPHQWDFLMD QD pYUVWLP QRVDpPLPD

JHUPHQWDFLMD QD pYUVWLP QRVDpPLPD 6@ NMIEIDPW) X
PYUVWRP VWDQMX NRML VDGUAH YH]DQX YR&GRQGHSDAR P
%KRVOH1DMMHGQRVWDY @LMWMIRBERFMILO@ BB QMH

.DRYWUVWL QRVDp VXSVODMNPHE RHGI6Y VP H\W R GQRDFBE OM B R RD
IHUPHQWIXPIMWOHMDW QRVIOHYIRNDPBRPDNURHOHPHQDWD SRW.L
UDIMRGDEUDQL VXSVWUDW ]D X]JRM PLNURRUJDQL]PD WU
QDMYHUX PRIXUXFEORPIRLGOWNMD EH] RE]JLUD MH OL WR \



THRULMGLR

QMHJRYL SULPDUQL L LO3UVRNXQG DAMNY R KWK SRMEYILSRW Db W
SURL]YRGQMH XOMD L SUHUDGH NLNLULN&NMID CBLLIYVNL WUTF

“ERIRYHWMDWEH 4QH S W X D B@M Y PIEFRDG 6 WSRHY WD OD SUHGPHW
LVWUDALYDQMD NDNR EL VH RHIXRGDU PR Y DR K BRLL IRINDLLKY
RYD PH®/RADEMH LQGMWMEOBMED]YRGQML YLVRNRYULME
PHW D BEWRO KW/ H VK YMERWRELWHRPY.HID QMHRGRMBYDQD H VWH L
DN X P X O/DR § @ DGHP HYBIDEVIDNOL P S USRUFRHOMVOL R.DV XRLR UH N R W R WIH
QDMpHAEGH SULPMHRGMBRG UBHEBYW L X Y HRAEL UL R\ehYR JRDE O
ELRUHDNWRU V SOLWLFDPD ELRUHDNWRU V XSXKLYDQ
PLMH & DBIMRHUHD NNWRIDR MR UD L VXU

7TKHUPRP\FHV ODQXJLQRVXYV

7KHUPRP\FHV OMAOIRB@WMQDD WHUPRILOQRJ NDUDNWHUI
QD]LY*RXPLFROD OBQYDLQRMDFLMD RYRJ PLNURRUIOQL]PL
JRGLQX RS IMIDRMIPORNUXKX RG EXVNORREUBROMX SUL WH

f&=D GDQD&QMH SRWUHEH VH XRELpDMHQR L]JROLUD L
DNXPXOLUDDWRSOLR®Q DN R WHRMEW I UWYXH Q DM MBEHN D N M P XINDX/
NRUMHQMH L]PHW GIUQISK YD\WOUL VOLpQR

7 ODQXJQBRIXMSDGD XRELPDMHQRM WDNVRQRPLML FDUV
GHXWHURPLFHWD W MX @H.VIDP/SHEHRGHEEAQR WM. B B V|5 QEIMR I D
UD]PQR&DRDRMDMH VX X SRpPHWNX ELMHOH L QLa&H RG PP
VLYD RG VUHGLAWD WH P N DNWQR MK PLIDODPD UBRMWMBY W D P (
ODQXJLDRAKXY X UDVSRQX WHPSHUDWRKWHRSHUBW X JRP U B
L S+ 6LQJK L VXU

7 ODQXMIKRYXMD X LQGXVWULMYNMLDYDUCH H D LSURIL WDGH
OLSD]BIPLOD]H JOXNRDARRED]H DPLQFSHRYLGD]H PDO
ILWD]JHO]IURMDNHQ L VXU

OHWRGH SURpLauDYDQMD HQ]JLPD

SULOLNRPPRWREIHBURpLAEFDLDMOWH RDERDWL PHWRGX NR
PDNVLPDOQ] RGU@RYDNY MMY /XS D M D 8j LW R/ RSIRIBl IR O M@WR_IMWH.
PDQMINRURPND SURPALEWBYDRQMD

(@)
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OHWRGH NRMH VH QDMpH&auUH NRUIEWVYHN UDSBRNDA&BDMIOFQME H
VD VIROWUDFLMD LRQWODNDQNWRMDMWRNUBAMDRIUDILMD GLI

(NVWUDNFLM

3RVWXSDN WMVEMDJDMB LM UD]JOLFL X WRSOMLYRVWL WYDU
LIYHGLYD XNIRPOLNRRERMIVGRGDQRM ID]L QMHHW RBDRWR QGR
U H] X CBGARLYLRDD ML@B URLEPMMA VH XSRWUHEOMDYD NDR SUYL
SURPLAUDYD GMX GIMD]LPD

=D HNVWUDNFLMX L QWXDIVFSHUOLDVOD WGHL KS RVQU HFEID R UD]R U L\
ILILNDOQRP NHPLMVNRP PHWRGRPDNAGDR NMREUQ R MLOM R/R\
HNVWUDNFLMX HQ]LPDGYR | QDQWDP HHAMAW AVB-MNBUIMAR JYWO M N XV H |
PLMHADMX X SRWSXQRVWL .RULVWH VH SROLPHUL NDR &\
NRPELQDFLML VD VROL X YRGHQRM RWRSGYR MJHXIDBRUQM
KLGURIREQLMD RG GRQMH %HQDYLGHV L VXU

(NVWUDFHOXODUQL HQJLPL NRML VH QDOD]H X RNROLQL V!
QDMpHAE I HVSIXQDWIRQ RGUHYHQRJ YUHPHQBVAHQW UKIXJLUD

SUHFLSLWDFIMBDROURWHLQD

2YD PHWRGD VH MR& Q®D]YDDL VIV ROMEONDWBDELOL]DFLML
L]D]JLYD DJUHJDFRMX VAR NNXWDD]OLpLWH VR ®R QRM HR MKXIO |
JERJ YLVRNH SMWRB QM LYRMWWDW GDMH RWRSLQX UHODWL"
QMHMUYSLE QD FLADN QORMH GEL V RXR@DOIL P DVERHGLPID

9HULQD SURWHLQD QLMH WRSOMLYD X pLVWRMXYRWR RAHIIF
NDNR EL RpXYDOL NRQIR UP DHLOMDW I$YQQR @D O INDMWREBRH QW U
QHXWUDOL]JLUDMX QDERMHN KDV SRWHEDLQDM S URWHLIIF LM
NRQFHQWUDFLMH VROL X RWRSLQL MID GRERMJER SNRWHIL
QMLKRYHWHJIDFLMH L 2BMElYDIMDQIMDNRQFHQWUDFLMD RWR
HNVSHULPHQWDOQR ]D SRMHGLQL HQJLP D RSMRISMBHR]QI
$HKOH 6SRVREQRVW UD]VIRQMWDXDIMHR SDRW HR Y VOL M
23715871 %%%11! %H $N! %H1 £15%0 'XRQJ L *DEHOOL

2YRP PHWRGRP VH PRAH SURpPLVWLWL YHULQD SURWHLQD
IHIDWLFMQD WRWH) PHWRGH MHLQ NUIRRRHQQ X DICR 8§ WRWIHL LDHL P
X LVWR Y.WMWVHBRAARIJDNRQ LVROMDYDQMD SRWUHEQR S

(0]



THRULMGLR

SURpPLEAUID FRQMEBEPDNBRQWDPLQSQDMRIDVND NURPDVARRIW D I L N\
QSWLMDOXRQY L *DEHOOL

JLOWUDFLMD

,]JGYDMDQMHVIHL QVHPBHFEOUMIR®D UD]OLpLWRPVSAHR P N HUDX{ CALR QY
SURYWERMRGR 48WR VX WODpPpQL YDNXXP ILOWHUL L ILOWH !

.RG SURFHVD |LOW3DDBIPMNY Y D AR MY XX B/ M HOW Q DWEDR| M Q8N B
NRMHP VH SURYRGL ILOWUDFLMD YLVNR]QRMR @BICMMND S
pLQL ]JDRVWDOL pYUVWRNRYWH U B RYE WEDRLFIUX L NRPSU
ELRORANRJ RDW HAUNER DMOXDI U L M WNLL VMHD ®PRRRQH 3URWHLQL V
LIGYDMDMX XOWUDILOWUDFELMRP 2YLP QDPLQRP VH SUR}
L]PHY X L 'D 3UHPD RVMRPHQDVBMRYDASKWQLK RYRP F
GUXJH W YDRROWVOXEDANMIHKWRGD VH L]YRGL SURYRYHQMHP
VDGUAL SIWRWVGILMNWURMOROHPURSXVQX PHEEBDQX NILL W
1IDNRQ SRVWXSND QCRWALDDBGREA Y MDAD B RVQHDNX GIVIS RK PG K D
RQLPD NRMH ]DRVWIDWXUX U B BHEREDW X

,RQVND NURPDWRJUDILMD

OHWRGD VH ED]JLUD QD UD]OLFL SRYPHLYRVYRI PRER WD MNI
RGYDMDQMH UIRQYBRIRHNXYQR V QDERMHP QD SULPMHU QXI
SURWHASMWD L VXU

OROHNXOH V SRYUGLQVNLP QDERMHP VH UDJOLNXMX X VW >
SRG QDBERVMPI WRPH MH UD]OLPpLWP R DK S WEMFHR RYDLQ UM S K
QD SRYUALQL L IO\VERRIiPROMERXMP SURWHLQD RYDRER M NH
QXOD SUL L]RHOSINWR G hSpHR MQRMpSIRRVEMRQWH PROHNXOD Q
SXIHUX pLMD MH S+ YULMHG® RWRp NH & 3 IRFOVH RO OHHN SVRUY U 4 |
WH VH NRULVWL SRILWLYQR QDELMHQ PBGLOXphD MX RBBD W
YULMHGQRVW RNROLQH X NRMRM VH PROHNXOD SURWHLQ
SURWHLQWOHR SROEWMHQ D LRQVND VPR QWH] R HIFOWALY SORN QN
*XSWD L VXU

OHGLM WR MHVW LRQVND WRRHED || ZNIRNRRPPOWIRNUDKYMMKW I
PROHNRQD EU]JLQX SURWRND YHOLPDYXYEHVAODERMS D|Q)
NDWLRQVND VPROD L MDpLQX LRQVNH L]JPMHQH *XSWD L
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OHGLM ]D NURPDWRJUDILMX VH QDELMDRKQDROR QX SAH Hp L
HNYLOLEULUD &WR MH QDMYDAQLML NRR® W BBRNWNXSRD NL
SUROD]L X]JRUDN SURWHLQL VXVSHQGLUDQL X L¥WWEPSX |
VOLMHGL SRQRYQR LVSLUDQMH NRORQH SXIHURP NDNR

*UDGLMHQWQLP LVSLUDQMHWPRVEHWIYRL LYODEL M| KN RROE® iV [5

QDMYHULP SRYUELO/NQRMLQPEBDKMMH UHIJHQHUDFLMD NRO
LRQVNH MDNRVWL QDNRQ pHJD VH NRORQD PRA&H SRQRYQF
VXU

$ILQLWHWRWR NJIREMD

2YD YUVWD NURPDWRJUDILMH VH ED]LUD QD NRMHUWEL
DQDOLHQPWX DQWLWLMHO® LQWNDH L QWNOP N W\RMIQIDEYIN G D
VXSVWUDWRPOWHPHQWDUQD QXS O X HRH/WIDNK HW K PLRIIH N X (
L OLJP@DBELWL KLGURM BWIM HPRO K NEWWRIG NIRBODADOL YD Q
GHU :IRWGWHJPBRMHGLQH PROHNXOH NRMH VH &HOH L]GYRM
GRGDYDMXiUL RGUHVHQLVISREB WWQMALYRAHOLN®R SURPMHQR
S+ LOL LRQVNH MDNRXSWMDPHG/XMUD NRORQH

'LMDOL]D

3RVWXSDN VIS WHFH O M 1OMKHENH RW KSRUERBUHLQD SURpPLAU
VROLH NRRVWD QSURWKBRRWXNKDND SURBRDIMSWIRBKY QD PHP
YUHULFD FULMHYR ]D GLMDOL]XSK®QWVPOB/RRWBHX WH SXO B D
NRMGEIUI X QGRROMNMNXX AH XFRMRDXVWDQRYOMHQMBNRBB YRRV
PROHNXOD VROL GROXDHWU G R NXISWREKQRPDYV R MR H
X]TWR YDBV|IUMH LY DIDWHY XKIRUNDGUHZ L VXU

(OHNWURIRUH]D

(OHNWURIRUH]D VH PRAH GHILQLUDWL NDR PLJUDFLMD QD
VSRPHQXWR SEBRMYHHIQAIP SSXL YYWULMHGQRVWLPD LPDMX SRY
RYRP WHKQLNRP VH RRUR SURNBEN|GYDWDQMH VH ED]JLUD C
UD]OLRQWILLPDMX UD]OLPpLWX PRELHD@RR® X HOHNWULpPQRP

(OHNWURQVRYRSALQBOMD BRXWXMH SRPRuUX LRQD L]JPHYyX GY
.DGD VX HOHNWURGH XURQMHQH X RWRSLQX GROD]L GR |
VDVWDY RWRSLQH L VWDOQL RWSRU JUDGLMHRWREBRWHC
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HOHNWULpPQRPH®ROIMX B INRARHXAMEND R/RARIDXUXMH LRQX SRNU
LOL DQRGH RYLVQR R QDERMX 1D LRQ GMHOXMH VLOD WL
HOHNWURIRUHWVNRM VLOL '"MWOWRY NUHWQMD LRQD ]DXVW

S3URWHLQL WUHEDMX ELWL VXVSHQGLUDQL X SXIHUX NDNR
HOHNWURIRUH]X ]QDV8® R/ X MMHPGIRYW SIRAHB XWMHpPH QD
PR&H ELWL SRIJLWLYDQ LOLQD HIMNHLY INQ HW D QWL H. RKG\DM Hpu
,RQVND MDNRVW SXIHUD XWMHpH QD EUJLQX PLJUDFLMH L
LRQVNH M DAY RMWWAHLI LIQRRQHOHNWURQVNH VW U X MO H NQWIU R RRYLR
WUBDWDBHOH D LRQVND MPRBX WD BHEQRWMBDLQX HOHNWURQVNH
PDQML GLR &WR ]QDpL GD GH VH VSR UWN BENKIBRRNACH/F D MVSHX it
L LRQVNH MDNRVWL MH VOR&HQD SRMDXODNSKXIB UDD M YQ K
SRNUHWOMLYRVWL 'HQQLVRQ

3RVWRMH UD]JOLPLWH YUVWSD SHIOHNW RO R N W]WHR N Q& RARWRP R/
FHOXOR]QR DFHWDWQRP PHPEUBS®NRPE QL D IHOR] P Q BRIGILIR
JHROP 3$*( QDWUHFLGRBSRIOMD N U LM P'16G$IHBOHNWURIRUH
GLVNRP L]RVEDK®RLRXYMPO VH X NRULAWHQLP PDW HIHVMDOLO L F

'HQQLVRQ
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=®DWDN

=DGDWDN RYRJ UDGD ELR MH

r PHWRGRP IHUPHQWDFLMH QD7 KHUWW P PF & R \(DORI\RIDL B
UMMURL]YHVWL HQ]NF LFOD®MD ] X

r SURpLVWLWLVESURQINWPGHOQpLWLP PHWRGDPD WDOR:
VXOIOWNRIFUHQRVWL SUL VREQRW WHH\PFS P UBNRDEKOU 1D MND
]DVLUHQRVWL WEHXUMWMDQROD X RPMHIMAHPWRRRAD R J
XGMHOD X MHGQRP L GYD VWXSQMD

r SURFHVRP GLMDOL]H LIGYRMLWL VROL YERWVWHQRW LS
PHWRGDPD

r SURYHVWL LVSLWLYDQMD RYWW®R WD VWXNEEL LQRY W L
S+ XQHSURPLAGHQRP X]BURKLAUHQRP

r RGUHGLWL PROHNRPVNX PDVX

ODWHULMDOL L PHWRGH

.HPLNDOLMH

.HPLNDOLMHINBUR&¥WBEMW HNVSHULPHQDWD VX

r

r

% UDGURIDGHQV N RRUFHIQUDUAEHRE@R ORANL IDNXOWHW 2V

SHQLPpQL DUDEHIIRNAH O ND
GLQLWURVDOLFLOQOHNPRHOAIHQWLILF &KHPLFDOV

@WULMHY G L KALRSQRRKIIHEXIRWPERW6 F LH QW & H B BLHHP LFD OV

@WULMHY KLGURJHQIRVIDW 7KHUPR 6FLHQWLILF &KH

ND O LQDHW WICMHMEK B H QW LILF 68"

YROXPHWULMVND RWRSLQD QDWB§80RY BJIRKRG URINNDLVG D

NORURYRGLpO®DS$SOIDZHOLR B +UYDWVND

W UIEW YRONRKRIOU 6 FLHQWLILF 6%

[FHWRQ ©2$0G R R +UYDWVND

PROQLMHYSFURNDWUIDQLFV %HOJLMD
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SULSUHPD RWRSLQ@QD

5DJULMHVHQBURE RBUQIDPLQRI UHDJIJHQVD

.RQFHQWULUDQL %UDGIRUG UHDJHQV MROXPRRBHYNQ GH
2WRSLQD VH SULSUHPD QHSRVUHGQR SULMH XSRWUHEH
KODGQMDN X

JRVIDWQL SXIHU 0

YRVIDW QLR PIKWQD WMRPQFHQWUDFSEMHSUHPR®HQ MH PLMH
RWRSLQD $ L % 2WRSLQD $ GRELYHQD MH RWDSDQMHF
PRQRKLGUDWGOHXYWL®L2W/@IS LYRIGP GRELPHQD NMPDRWDEH Y
KLGURJHQIRVPOWDWLOLYWRQMPHRGRG/ RWRBLQH $ SRPLMH:
YROXPHQRP RIGRWRSL@RHELNHQD RR®SPOQD MH SMURPLMHAI
SR P RRIXJ QHPL @ H AQMNR B p HMIHDUYB P S+ YULMHGQRYW RWRSL
S+ 253 OHWSIUSLQVWUXPHQWY Y&E'MHGQRVW MH NRULJL
GRGDYDQMHP YUOR PDORJ NRRXRNQD LNRIRWHNRISIHDDH LQDBVA U |
KLGURSRLEDLMHG QRVMIW QL SXIHU MH SUHQHVHQ X RGP
YROXPHQEP WH MH GRGDQD GHVWLOLUDQD YRGD GR R]QDN

RWRSDQDELQRNVLODQD

34HQLPQL DUDELQRNVLODRWRSWAB UV BAHHL RIRBLMNMSH QR :
SEAHQLPQRELQRNVLOD QDX NRRAVIESTHO YULLL] N HD SR R BILLIY K G5@ RMUALL
NORRVDSDOR MH NRULAWHQ Y$& WSR RHGXDRDY GRINKI DWW RW FBX
GHVWLOLUDERDVRGEH ]D  RWR XLRWI DWW REW O RNWWODRQD G
NROLNR@FHQWORURYRGULHQHQH LOL RWRSLQ M DNRW B L MY
SRVWLJOH S+ YULMHGDBY¥MWQLpQRJ LDUD E RPIRINY L BB @B DROVN R
IRVIDWQ W DE®IHUWH S +G WWUW ME CGRYWIYRGQLP ][DJULMDY
PLMHADQMHP

16 HDJHQV

'16 UHDJHQV MHRWOSDGMBRMHQGLQLWURVDOLFLO/QH NLVH
PRO RWRSLQH QDWULMHYRJ KLGURNYV LG DWH. NBIADLMDHD Q b
f& 1DNRGRWRMBSHQR VH B8 GNNMYHDDQ BMMBBRDWMWAY X SRWSXQI

RWRSL 2WREHQBVH X RGP MHU @D NRINKIFXYHQMD QD VRI
QDGR SXWEMHYAOLOLUDQRP YYRRIRFRIR DR/ D N H

in
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2ZWRSLQH DPRQLMHYRJ VXOIDWD

3UL VREQRM WHPSHUDWYXXQIRWR SM B [} DD/RR ERNDFH'@W UD B L M
SRVWRMABISDQMHP J DPRQLMHYGRHVWXOLDMWRHK YRGR =
]JDGDWND RYRJ UDGD SRWUHEQH VX RWRSLQH ]JDVLUHQRVYV

ODVD DPRQLMHYRJ VXODDM BDIRWHUR & Q B {IDQRIVGVBRYQ F H# © W U D'
UDpXQDRUWPSRL

98%;8,
544

TL

JGMH MH

[+PDVD DPRQLMISRRIUWERUWBDYREHQH RGUHYH®® NRQFHC
\ ]JDVLUHQRVW RW RSRVOBHERMXL]UDpXQDWL

1D SULFDMRWRSLQX ]JDVLUHQRVWL

985:8,64
544

TL J

TL srzuwv%o

JRUPXOWDH QD LVWL QDpLQ SULPMHQMNHERVWLRWRSLQH GU>
3URL]YRGQMD HQN\WPIDOBQORD

OLNURRUJDQL]DP L VXSVWUDW

OLNURRUJDQL]DP NRUL&AWHQ X VYURKX ODYRX] ILY|R/RMNE QDD Q
NUXPSLURYRP GHNWRWLILORFOHPWDMXYMBI PHQV NR PGHDAHIR @D RIL

6 XSVWUDW NRU LGWGNQNM B FB\DYWBIQ LW PR/ MHPINR YDUD +UYDYV
6NODGLaAWHQ MH X ]DPU]LYRIRPU WE W H) B WMARAHED X SIRMRSHEHD
SURVMHPQD YODAQRVW X]RUDNIDOXYWHRYXWURSD ]D X]JRN
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60OLNDYVNL WURS SULSUHPOMHQ ]D SURFHVY IHUPHQWDFL

JHUPHQWDFLMD QD PEUVWLP QRVDpPLPD

3URFHV IHUPHQWDFLMH MH SURYHGHQ X VW D QGS®IUG/QIR V
WURSD 6WDNOHQX KWW B UWDOS WMUBGERR §XWRSODSFLODWLIL
f& WLMHNRP 1DMNRXWIRJID VX RKODYyHQH QD VREQX WH
ODQXJDQRWHWLOQLP XYMHWLPD ,QRNXODFLMD VYDNH VV
GLVNRRPMBU FP XURQMHQLK /LGS RVRIOM K6 OO &XHREGNHHP V X ¢
SURWUHVHQH L SUHNULYHQH SPORIURRIDQRP PG PEVWD QR
f& SUL YHQWLVODMFHMRP GDQD% LONXEBWREBULPMHU
UDVWODQXJQRRBYXVNRP WURSPOBBPILND]DQ MH QD

6OLND ODQXJQDQRBYXVNRP WUGBRIQPNAWDFLMH RVREQD
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(NVWUDNFLMD HQVY PO DHDG R

6YDNLK IHUPHQWDFLMH VUMNNRBRP Q DMGMINXE D XMNR/WUDNFLI
1DMSULMH MH L]YDJDIQD P NQW D &IENMINASRY VNLP WURSRE
PLNURRUJDQ@DIWRPEL VH SUDWL O IH USRHRPWIEH NN YARDH/ N L M H |
IHUPHQWDFLMH

SHDNBLMRNHVD MH KRARURQUH BHR®YD X]RGNRG NRIMLK
MHGDQ SRPGMNHLOLUPRARPHRMEBPGUXJIL V IRVIDMVQULRJIS X
YROXPHEADFL VX |DWLPIRRUMAB N0V $%WDEFLLHQWHNXQGL VYDNI
PLQXWD X YUHPHQOWRGP VLK ®YDUJQ XL FAHH@MWWULL XIIL 8 D ¢
QBOLFE . +HUPE@RUWHFKQ ML MMBHRPXWD QD 1DNRUWFI
FHQWULIXJLUDQMD VXSHUQDWDQW MH LJGYRMHQ WH NRU

60OLNSCHQWWLIXJD +HUPOH /I DERUWHFKQLN *PE+ RVRE

SURpLAUDYDQMH VLURYRJ HNNWWUDINWODHQ]LP
7DORAHQMH X DPRQLMHYRP VXOIDWX

(QJLP HQGRVLODWGD]IDVWD O/KSIH U PR WORMNID QDRRQ SURFH
HNVWUGREDWBDP@RORMHYRJ]DXDiBQYRVAR 'LQJ LL
VXU  8]RUFX SRS\URP IQNDHDA B R U QRHNAVHG 04/$% 6 F L HQRW. I\LIH

A

id
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VDY DPRQLMHY VXOIDW RGIY RWR S U If 2DITRNSRHIMOVRE NV V X
FHQWULIXJLUDQHUBPBRUWHFKQLWIF@EWD QD UFI

7DORAHQMH X DPR@EMWMHDYRROWXOIDWX L W

2YDM SURFHV SURpPLAUDYDQMD X]RUND VB PRORYWRGIROD/ X ©
X] GRGEWW D RRROILAIDYDQMHXRMMHMSIWRPBGBORDXWB QR O 1D
WH 6LNGDU L VXU

7DORAHQMH X DFHWRQX

SURpLAUDYDQMH DFHWRQRP MH SURYHGHQR MHGQRVWXSD

=D RYX VRPpWEI BRDQMPODIE QL DFHWRQ RKODVHQ X ]DPU]JL

f& .RQFHQWUDFLMH DFHWRQDL VXJUDPpXQDWH QD XNXSQ
X]JRUND VLURYRJ HNVWUDNWD L DFHWRQD 8]RURXRVH G
SRWUHEQRM NW®BRAHQMWUDW NR LOR DWE§ D:/® % 8 R UNMGHRIMEIE
XV N O DQBUL E W HNKR Y KODW & MBIV B LIXILYBDQRDRUWHFKQLN *P
QD UFI WLMHNRP PLQXWD

'YRVW XS DUDMOWRNMRIQMH KODGQLP DFHWRQRP SRGUD]XPLMH
SRIJIODYOMX QDNRQ NRMHJ VH GRG XMRIP Rl K QB FHAL QI FAHINORA

'LMDOL]D

.RULAWHQR MH FULSMHWRKREG ¢RRIBEAUPRRD YROXBREXGRU
NRMRM VH SURGERY R®UJUIMID FULMHYD VH |DYH@QBNW® NMHIB
VH ][DYHAH L GUXJD VWUDRBR\&W DREIARV X GX] RADNSXR M H Q X
SXIHURP S+ YUGBOHSQRUVR\FIHY GLMDRWLIM HMNMHR RQGY PDJQHWC
PLMHaAaDOLFL ODJDQR PLMH&DMXUL
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6OLNDMD GBLIURFXYRQWW L K7 f& X]J]RUDN HQ]JLPD GMHORPLE
PHWRGRP V DPRQLMWVREQDXDUMBWRIP

(OHNWURIRUH]D

(OHNWURIRUH]D SURWHLQD SURYHGHQD MH SUL®MHQRP
*O\FLQH OLQL *HOV ]D RSWLPDOQR RGYDMDQMH N'DH]ROX
X XYMHWLPD GHQDWXULUDMXi{H JHO HOHSWRRHEBIKBI MIO IS
RULJLQDOQR B BRIR WESNRDXHEBA&YH 8]JRUDN MH SULSUHPC
XNXSQRP YROXAFHRXREBNWURIRUH]X XXROMX BSURKNTIILY D
JOLFLQD SXIHUD*@\ KJRHDNG BDEPERHWPRIHVWKHHG XFLUDMX |
VUHGVWYDEGRBSQOH 5HGXFLQJ $IJHQW / XKIOMUPIR pILVW HUY RLG|
MH LOQONXELUDQ PLQXWD QD f& 3XIHU ]D HOHNWURIRU
7UUOLFLQD SXIHUD\FLOWUMM 5XQQLQJ %XIIHU 7KHUPR )LV
PLVWH YRGH 8 VYDNX NRPRUX VSUHPQLND ]D HOBRWNR IR
DGRGDQR MH SR P/ GHVHWJSXWIDQ D BPY IMERHY BQR Y L7 WIXV
SULSUHPOMB@®IHRNBEQMD D MDALFH JHOD LVSUDQH VX W
JOLFLQ SXIHURP =DWLP VX XNORQMHQH ELMHOH WUDNH
XPHWQXWL X NRPRUH VSUHPQLND ]D HOHNWURIRUH]X
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Mini Gel Tank

D E

6OLNDGSUHPQLN ]D HOHNWURIRUH]X OLGLYRHO LADNRYV P7/NKH L
VWUXMH 3RZHU(DVH 7RXFK : 3BRZHU 6XSSO\ 7KHUPR

1IDNRQ LQNXEDFLMH X]JRUFL VX LOQMHSRGD DR LM RIDND F\H
SURWHLQVNLP PDUNHULPD 3DJH5XOHU 30XV 3UHVWDLQHC
MD&LFH GRGDGRLBHHPOMHQRJ X]RUND NSVWLFOLL@ D HHO KK MO G
UDJUMHYyHQMLPD 1DNRQ GRIGDF YR D HQ RIRNIR SWHPWID B WV
LVWRVPMHEQHNDW USRMH WD QW @BLP QB SRRIRRJ(DVH 7RXFK
3RZHU 6XSSO\ 7KHUPR )LVKHU (OHNWURIRUH]D MH WUD N\
VSXVWLOD GR GQJDYWiIHWND HOMNWRVURIRUH]H JHO MH RG
ERMDQMX SUHPD PHWRGL &4LEDOLU 2WRSLQD ]D ERN
&RRPDVVLH %ULOOLDQPY PADXBIQ)ROD P/ YRGHQH RWRSLQ
YY L  WUROpLVWH YRGH %RMDQMH MH SURYHGHQR X
ERMDQMD JHO MH RGERMHQ WDNR GD MH RWRSLQD ]D EF
YRGRP X] QHNROLNR L]JPMHQD YRGH WLMHNRP VDWL

2GUHYLYDQMH NRQPWQWUDFLMH SURWH

.RQFHQWUDFLMD SURW RICQEHJBIRIRUGLBDQRP PHWRGRP %
%ULOOLD QWX%DAMNHRAOVNRA RROLEWHQ NDR UHDJHQV 8 GRG
VWYDUDQMHP NRPSOMNWAH RMDID B WERY DHRR SDHPINHSSWR W K
XND]XMH QD DSVRUSFLMVNL PDNVLPXP 6WUHOHF

6SHNWURIRW RXOWDD VOLMHSRP SURERP NRXKVMAMND® HOMKN W

VH RWSLSHWNVIUDNWD /BWHRNHIQYD QHWR P2 %UIDSWIHYEID MH G

PLQXWD YUHPHQD ]D UHDNFLMX L QDVWDMDQMH MRESOHN'
6KLPDG]X 8YMHUL DSVRUEDQFLMD SUL QP

A7



(NVSHULPHQWDOQ

6OLNSHNWURIRWRPHWDU 6KLRBPGDXDBRBLYD

2GUHYLYDQMH DNWLYQRWVW.OBQPUPD HQGR

$NWLYQRVW HQ]JLPD MH RGUHYHQD PHMRREGHUSKHG B DRD
RWRSLQDPD DXDEHQWNULODQRM YRGL LNIRF IRWIRIPOS R I U

7LMHNRP SHINSPE®M B @ EMOHXMH S B YAMBHEMYH WURNREBX QW UDF
HQ]LPBHWM YKURE

/ RWRSLQH DUDEHLRWSVSEBWQDD QR SXUXYH VS BYNYREAHIRPP
L V SXIHU¥DNRPDY QR VSSIREHESRUDQRNWM UDNWD NRQLPHID V
SUR P IQWBIE DY R U\WRIW KB 0'/$% 6FLHGYWRWEE VX ]DWLP LQNX
YRGHQRM (OR®DHAMPDVRQLEHIW PLOXWDSGUND f& '16
UHDJMEBVOWSLSHWLUDQR QDINNQ HEMN X\E Bl F&/REEHDWWQAR LU D Q H
LOL IRVIDWQRJ SXIHUD X HSUXYHWH ]D VOLMHSH /SUREH
HNVWUDNWB RYEIRH®SUNXNDQW HN B QFHROMQHPOMHX YRUWR &
MHG QIR/IDWMRPLMHAD QL LQDQ WMREWHRNVHQRM NXSHOML WLMH

f& 1DNRQ KOPNHQBDBUDRMIEDQFLMD VSEHKNWDRSIIKWRBE®HW U
suL QP

9ROXPQH L VSHFLILPQH DNWLYQRVWL HQ]JLPD L]JUDpXQDWH

a4-A B 8 P/
xéq " bg

JGMH MH

d
-



(NVSHULPHQWDOQ

9 $+YROXPQD DNWLYQR VW W] D®D BHQER P
R+XNXSQL YROXPH@ X]RUND >P
0+tPRODUQL HNVWLQFLMMNL:NRHFPFOEMHQW NVLOR]H

@ SURPMHU NLYHWH >FP@

%}iSURPMHQD DSVRUS®LMH X YUHPHQX >
6 $ MH UDpXQDWD SR IRUPXOL

Taa

fhej[_d

ad
JGMH MH

6 $+VSHFLILpQD DNWLYQRVW HQ]LPD >8 PJ@

Qéaggg:e{\lRQFHQWUDFLMD SURWHLQD X X]JRUNX >PJ P/@

6OLNMRGHQD NXSHOM (OPD (OPDVRQLF 3 + RVR

,VSLWLYDQMH XWMHFDMD WHPSHUDWXUH L
SURpPLAGHQRJ HQ]LRN LHODED ]D

,VSLWLYDQMH RYLVQRVWL DNWLYQRVWL HQ]JLPD RS+ L W
HQ]LPSBRpLRAD MQDOR APIRMIHWPHMX &I PDW LUHQRYVELYRVWRSD QM)
PHWR®RP R IHGMER @



(NVSHULPHQWDOQ

8WMHFDM WHPSHUDWXUH QD DNWLYQRVW HQ]JLPD

6 FLOMHP GRND]JLYDQMD XWMHFDM B WFHRSHWOIMHQULHV @ DX PR
RSLVDQR X SR]JDIRYGOUMYLYDQMH DNWLYQRVWL HQ]JLPD WH
LDRFXINRWUIDMHQREIHUVND RWRSLQHB+DUDE!

SWMHFDM S+ YN IDWMAQYRRWW G1Q]LPD

$QDOL]D GLQDPLPNH SURPMRSHH YONWMHGEORWWWIL FHQJRPBG H
RSLVDQRP SRJOB)YOMKPYNXESUD f& 3RVWXSDSIUMHSSUR
YULMH®ORVWL L . RULAWHQH VXUD BXQRBIWNB RWRS C
L SULSUHPOMHQH SRVWXSNRP RSLVDQLP X SRJODYOMX
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3URL]YRIGURWIRJ HNVWUDNWD NMQRLIQBPQDHB GR XY M

IHUPHQWDFLMH QD pYUVWLP QRVDpPLPD
3URPHYRMDOD QX JQ R RIAXYW N RPUW MR BXOQOYDNRGQHYQR MH
JXELWIDWH IHUPHQW DB EW VIR @ XNeRWSHAL ILPQH DNWLYQRVWL
HQJLPNVWUDK GUWYQR® RGXQRWIDW QRP SSXIHUX3ULSUHPOMH
HNVWODRNMHUHQMH DNSWLIWIRPWEMX QB D
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60LNEULSUHPOMHQL HNVW U DNNWQ DHIZ) LH [ BIORE® SUYRJ GD
PLQ f& FHQWULIXJLUDQ

XYMHWL HRFWHUW WRDIWRRH JW
URW PLQ RVREQD DUKLYD

1IDNRQ SUYRJ GDQD IHUP HN®W/DWLWRIY 8 R EHLINVH/DHRE M WRBIDHNG JLLNF

JIHUPHQWDFLMVN HP G/HWAVOL RGQR WRRGC B8 XUAUMHUHQR MH
YROXPHQ HNVWUDNWDGNRMHW IM M LPNR MFERBRQ NHEURZHH \QRADCAML M@ |

YODAQRVWL IWPRMHYWDEFLRIVWNHSRVOMHGLFD LVSDUDYDQMI
IHUPHQWDFLMVNH VPMHVH WLM

SURPMHQD JXELWND PDVH
ODVIHUPHQWDFLMWNAHMWRIMEDIH WLMHNRP IHUPBDQWWPFHMH.p I

VUHGP®HUH@MD VEHIIMIAD B OLL F
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m [g]

t [dan]

60LNOWHGQMH YULMHGQRVWL PDVH IHUPHQWDFLMVNH VPI

,]J6OLNMH.GOMLYR M H RDQBARIQIMA U FHRQW D F LW VM H NVRPRM HMUHP H Q \
1IDNRQ GDQD IHUPHQWDFLMH JXEGMID\M 8 Q MPHDRADQWHD E IL IR
VPMIWWHGRJIDYyDX FERWND YODARQRVMEMBW UDWD L RVOREDWD®
NDWDOLWLpPNH DNW LO/M@RNVIMQ RDIVPD L]

SURPMHQD S+ YULMHGQRVWL

S+YULMHGQRVW VLHMRPD HNYGWIONDRY®Y H Y LY R QO] RMH L P D
HNVWUDBGHVIWQDLUDQRP YRGRP L IRVIOWEOALFF SHLNDRIFQ L5 4V

SURPMHQD S+ YULMHGQRVWL WLMHNRP [HUPHQWDFLMH

pufer

0 1 2 3 4 5 6 7 8 9 10
t[dan]

60LNPUHGQMD YULMHGQRVW S+ [IHUPHQWDFLMVNH VPMH)

[e)
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9ULMHGQRVW S+ X RED X]RUND SRpLQMH UDVWL WUHUL G
SULEOL&QR GR SRpPHWQH YULMHGQRVWL RG ] RU XNR U D N
IRVIDWQLPGHMHWRE GDQD NDGD M H? L MSHRR MMM NNBHERWHMN
PR&H SRYH]DWL V ID]DPPDOEVWYERQNYR RRMLQQPVWDMX UD
QSDPLQR NLVHOLQH OLSLGL XJOMWMNRKWEUDPIVIS-HL WOLLNDIG
PLNURRUJDXADPDL VXD YHULQX VRMOIXIRSRVYRDOQD YULM
S+ ]D UDVW L BDQURM WKXBUHPD WRPH SUGIIVE&R WAWDSHEDWDL i
DNWLYQRYMPRP NRWUDKHUBK X SXIHUX R RGQXVX QD RQE
2YD SUHW $RO/RNDYND D H]XOWDWL PMHUHQMD VSHFLILpQH
HNVWUDNW X YRGL L HNVWUDGOIMWHG ISXH R UXR J ® & YSOIUMX D] D Q

9ROXPQD L VSHFIMWpQ@DURN W IHNIR/RDU B @ &' L OD QD ]H

(Q]JLP MH HNVWUDKLUDQ X GHVWLOLUD QR NURRGIGH QHIR/XI L
SDUDOHOQH SUREH OMHUHQH VX YROXPQD L VSHFLILpPC
PHWR GIRREXPQD DNWIYQRX¥@DWD SRPRiUX ED&GBWQALNULY)
HNVWLQFLMVNRJ NRHILFLMHQWD

6OLNBDAGDUQD NULYXOMD ]D LJUDPpXQ YROXPQH C

btd

(@}



5H]XOWDWL L UD\

BOLNBULND]XMH XRGREGIGKE D 6O LNRRYRMLH®EX VSHFLILpQL
VLURYRJ HNVWHENRW N VHQRANMWUDKLUDQRJ G H\ODIR®BLE D QR
L IRVIDWQLPQ®XIBIQE&RDIANONDNLMHNRP G D@D HBKH®H QWD ¥
DNWLYQRVWL L YROXPRM NRWSLH FIH LHNVWHV I DX IUSRIXIG Xii LR & DD
MH QDMYHUD VSHFLILPQD DNWLYQRVW L]PMBUR QBGHIMNRD
HQJLPRP HNVWUDKLKUDQRP X SXIHUX QDNRQ GDQD IHUP
HQGR NVLOHB®ELMH VH HNVWUDNFLMRP J PDWHULMDOD

BOLNRYLVQROXPQH DHIG L POIRR/RHHIXP HQWDFLMH

6OLNRYLVQYRBWHWLILpQHHINWAL RRWMHPHQW DFLMH

btd

(@}]
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SURpLAUDYDQMH VLURYRJ HNYVNULLONDAD HOW.FPORI
X DPRQLMHYRP VXOIDWX

6LURYL HNQ/WRIIDWW U KSIXUB QXRYPRREGDQD |HUOHD@XDEQRW.
GMHORPLpPQR RMHWRIGRFLAUBQRBHWLP NRQFHQWPRREGLMBEFRJ
V X O MD W]R U N X

7DOR & FSQUNRMPHLQDD PFRIILMBYLP VXOIDWRP X XJRURM IQ D VGARD
VOREMLND.RQFHQWUDFLMD SURWBURW KLNN MERIDP VV R RIM X R
GRQ/MIR DD QD ®IHXRW S 1B H W MU DWGORR/Q MELR MO RN DIRQ Q B LR UPD O
SUR YWHX®DWDWD DQDOL]H JRUQMHJ VORMD

60OLNB]J]RUFL VLURYRJ HNVWUDWW.D HOBNADIQGRWR HNVWU
WDORAHQMHP DPR QUWMIHWE MX U WEBMBRR LMK W V XKYI D W

f& FHQWULIXJLUDMMIPLSQXR\DRBELOM DUKLYD

S5H] X OWDOW.IN XDEDLEDMYHUL VWXSDQM SURD|ILPID MQGRD L
NVLODBRDMW INRWLVMWHUL RWRSLEDXP R{RBDIRVPSMHMODWLYQR PL
NRQFHQWUDFLMH VROL X RYRP VOXpDMX DPRQLMHYRJ V.
DJORPHWMHFIWLRH L' XWOQIRIAHMDEHOOIHIH NRQFHQWUDFLMH \
UH]XOWLUDMX UHODWLYQR YHOLNLP VWXSQMHP SURDpLAUL
PRJX VH XVSRUHGDWOQ LIBHIXXBWBMW ISURpLADHRDVMHYRJ VXC
X XIRUNX OLNDMX WWRBRaAUDYDQMD MH GRN MH UD]JOLNI
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7TDEOLFHD)XOWDWL SURpPLAUDYDQMD VLURMRIDBRDWU IVDW R al
DPRQLMHYR R YNKIDWD-WHN VW DP N RILNMH W V XIK7I D W&
FHQWULIXJLUDQWMH FBRLWXWD UFI

Stupan;j Koncentracijski
Uzorak SURpPLAUDY Prinos (%) faktor
20 % amonijevog sulfata 0,47 4,56 10
30 % amonijevog sulfata 0,58 5,05 10
40 % amonijevog sulfata 7,76 62,36 10
50 % amonijevog sulfata 11,06 124,67 10
60 % amonijevog sulfata 8,52 80,10 10
70 % amonijevog sulfata 10,08 75,47 10

3URpPLAUDYDQMH VH QR HNGRY UON@MD H WD O R
X DPRQLMH Y RV RO D QKO X

2PMHU DPRQLMHEXWXQRDW

8 XVSRUSBBY¥YWXSNRP WDORAaHN® WD W FOFP R HWVPAMQRRO® QD N

SURFHVD SURpL&UDY DORAMDQ ® D WAORGNW IWUIRHEQ RIONDYR &MU R W H |
L GRQML VORM VDGBHALNIPRQLMHY VXOIDW

60OLNB]J]RUFL VLURYRJ HNVWUDWW.D HQDIRDSRQBERIQXWL |
WDORAHQMHP DPR Qi MIY\LP QRXIRHDW/IR A BL7 R/Q IDNNHFW MAX O 1DV
EXWDQRNMO K7 f& FHQWULIXJLUDD MMHRQSRIVMREQ BIUKLYD

SH]IXOWHWLIN X TDEOLFRFPURPLAUDYDQMHDRRRQUUNCHYLP WXOIDYV
EXWDQRORP UH]XOWLUD QDMYHULP VWXSQMHP SURDpLA&D

o
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SURpPLAUDYDQL GUXJLP XGM KOERXK WPERUMDNYSURYDIDWD V
DPRQLMHYLPVWEXQYDWRFPRP UH]XOWLUD QDM ¥WRLMS WDJRVF

X XVSRUHGEL V SUHWKRGQR VSRPHQXWLP X]JRUNRP 5
X]RUND MH

7TDEOLFHDXOWDWL SURpPLAGUDYDQMD VLURMRIDBRDWU IVDW R &l
DPRQLMHYR REX\VD XROIXIWL HNVWUDNRMEMMW DIDAROQ LKFHY 'V X C

f& FHQWULIXJLUDQMMPLOUL UFI
Stupan;j Koncentracijski
Uzorak SURpLAGLO Prinos (%) faktor
20 % amonijevog sulfats 0,16 1,17 10
30 % amonijevog sulfats 1,13 5,83 10
40 % amonijevog sulfatg 1,56 16,34 10
50 % amonijevog sulfats 2,85 58,06 10
60 % amonijevog sulfatg 2,31 59,86 10
70 %amonijevog sulfata 1,64 56,89 10

2PMBDPRQLMH YWY XYW DR O

OHWRGD VH UD]JOLNXMH RG SUHWEKRWDQERONR D LAQMHMIR R XR
SUHPD RPMHUX DWERGMWIDMHR®OYMEBDMDWDPRQLMHYRJ VXOIDWD F

=DYUGaHWNRP PHWRGH SURpPL&DDXNDNRWID QB \QMDWIX] OVLINLX M &
ROQLK X SUHWKRGQRM PHWRGL

60OLNB]J]RUFL VLURYRJ HNVWUDWW.D HQDIRDSRQBERIQXWL |
WDORAHQMHP DPR QMMWW.PORVABWR PHNVWUDNPLMH DPI
EXWDQRNMO K7 f& FHOQWULIXJLUMDMMALYRVREQDAMUKLYD
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5H]XOWDWL X?OEDLNDNFAUL VWXSDQM S SRV N BYR\GWEQ M
DPRQLMHYRNEWX\ODRQWOMULAWHQ@RRQLMH YR ZEXXWD Q @D
UH]XOWLUD QDMYHULP SDIGRMRR R&XSQMX SURpLAU

X]JRUWHD D X SULQRVX MH

7DEOLFHDXOWDWL SURpPpLAUDYDQMD VLURMRDERQRDWUWBDW R aHH@)]
DPRQLMHYRREXX\V@D YWEHWL HNVWUDNPAENXKM DOFFRRAD LKMHY VXOI

f& FHQWULIXJLUDMMIP LU L UFI
Stupan;j Koncentracijski
Uzorak SURDpLAUGI Prinos (%) faktor
20 % amonijevog sulfats 0,81 4,77 10
30 % amonijevog sulfatg 0,86 5,51 10
40 % amonijevog sulfatg 3,09 32,24 10
50 % amonijevog sulfatg 5,44 154,90 10
60 % amonijevog sulfatg 3,09 156,55 10
70 % amonijevog sulfats 3,14 163,81 10

3URpPLAGDYDQMH VLUR YHRUGHRN W L INGEK) R H QRVD-
X DFHWRQX

"HGQRVWXSDQMVNK KORGLGR P YOOFGIMHR Q X

3ULND] X]JRUDND QDNRQ HNVWRG®OHFLD¥DXQ K D [LSFHRGPDIE D XWH
QBOLFL

60OLNB]J]RUFL VLURYRJ HNVWUDWW.D HQDIRDSRQBERIQXWL |
WDORAHQMHP KO XG ®IHRVD AHHNNAEIREAN A/X\VBHD QW R 1 B W
K7 WDORAaHQMH f& FHQWWLIXRLQRO/RNEIYE DUWKLYDFI
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5D]JOLND X VXSHUQDWDQWLPD QDPHMORILAP NYRUGLG WIHYEDM M A
E LV WBUDLLQNLD

BOLNPXSHUQDWDQWL QDVWDOL SURpPLAUDYDQMKNEOOLQYRHR
KODGQLP DRMMWRWRMNVWUDNFZMFHWRGRRYVVKXSDQMVN
7 WDOR&HQMH f& FHQWULRKQXRNMREBSDUKLYDFI

3UHPD WRPH RpPHNLYDQ MH QDMYLAL VWXSDQBMFSIWRQR®D
OHYyXWLP UH]XOWDWK7DEDOEND |SWMXNDRD QIDMYLAL VWXSD(
QDMYHULP SULQRVRPHREQYRMKLY H] X O\RBW L WRDFA-RODQ D

NRML VH ]QDWQRVOWK SOMXLEXRELAGDYDQMD L SULQRVX G
MH NRULAWHRRHWRQD UD]JOLND X VWXSQMX SPRPLEAUDYD

7TDEOLFD)XOWDWL SURpLAUDYDQMD VLURWRIOBRDWURQW®
DFHWRQRWHWL HNVWUDNFZNMEFHWRGQW V VKX S\DDQOMRANHR) M H

FHQWULIXJLUDQMH BlUQ UFI
Stupan;j Koncentracijski
Uzorak SURpLAaUD| Prinos (%) faktor
20 % acetong 0,05 0,70 20
30 % acetona 0,05 1,15 20
40 % acetond 0,04 1,10 20
50 % acetona 0,16 4,24 20
60 % acetong 1,51 76,60 20
70 % acetoné 1,26 69,93 20
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'YRVWXSBURYNRIDYDQMH X KODGQRP DFHWRQX

3UYL NRUDN RMH GPOIRWRVGHS IEMVNR SURpLEMD Y P& M HDKOLIPG (
X VXSHUQDW D QWRIWY SICEWRAI IKWRDBMNDIWHBIRQYFL QDNRQ SUR
PHWRBH. NDL]JOHGDMX LGHQWLpPQR V REJLURP QD ID]H C
VXSHUQDWDQWD X XVSRUHGEL V PHWRGRP MHGQRVWXSDZC

60OLNB]J]RUFL VLURYRJ HNVWUDWW.D BHBNADIQGRWR HNVWU
WDORAHQMHP KO XG @ HRVD AHHNWWRVQIFDMN F IDWFH VER @ W X KD QM V N
7WDORAHQMH f& FHQWWLIXRLQOMBRE QD LD U K LW/

8 7TDEDISULND]DQL VX UH]XOWDWL GUXJRJ VWXSQMD SURDL
QDMYHUL VWXSDQM SURpPpL&UDYDQ MR RIG/YW HDIFIHWSRIQ QRVD R
DFHWRQRP VH X RYRP NRUDNX VWXSDQM SURpPpL&UDYDQM
RpHNLYDQR V RE]JLURP QD QLVNH YULMHGQRVWL X SUYRI
NROLpPLQX SURPLEAUHQLK SURWHLQD 6RBHWWQL IGHIN OXDh D
NRUDNX PHWRGH SURpPLVWL YHUD NROLpLQLD UH)R YW DGWMH R
3UYL NRUDN PHWRGH SUIREBWDUD “UBRIL DFHWRQ L
SULQRVD X SUYRPIDNFRHUDRNX | X GUXJRP
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7TDEOLF D XOWDWL SURpLAUDYDQMD VLURWMWRIOBRDWURAW/®
DFHWRQRWHWL HGEYRNW X FIFNMIWVWNRP&W K7 WDORAHQMH

FHQWULIXJLUDQWMH BUQ UFI
Stupan;j Koncentracijski
Uzorak SURPpLAEGL Prinos (%) faktor
20 % acetong 46,04 69,61 40
30 % acetong 65,81 63,24 40
40 % acetong 65,61 72,63 40
50 % acetong 123,78 82,36 40
60 % acetong 2,25 1,44 40
70 % acetong 0,21 0,05 40

S5H]XOWDWL SURYHREH HHJOLKY D\ MR RRIOHIN X O V N |
HQGR NVLODQD]H

6LURYL X]JRUDN HQN\WPD BAGRUJIQXW MH PHWRGL SURpPLAUIL
DPRQLMHY VXOIDW WH GLMDOL]JL NRMRP VX XNORQMHQH
SULVXMQIWIER HRGIRLODQD]H X]R U D38 M H{ DWSNWWDRDREUREQ R P
SRVWXSND RGERMDYDQMD L GRGDWQRJ LVSLUDQGIDNROW U

1D6OLFR]QDPHQH VX PROHNXOVNH PDVH SURW HXQ GNRINK P
MH X GHVQRP VWXSFX R]QDpH QD 6 R OMWLXAD/QN P DVD HQ]LI
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BOLNPHO QDNRQ SRYM K SIOBI MYW6URIRUH]H ]DNMRQOIDR B PG R

PR OHN X O WNHD DB DR W HUKWP R )LV K H W |&JLEAHQMOKINNHY L VW X S

PROHNXOWNIDDPDWGIR NVLODQRIDAHQD X N'D X&HNHLLVONVEX S |
3$*( HOHNW WRIGRKMWEU R I RRAHJ LQNXEDFLMBLQN XD FL M
PLG IWERMDQMWRGERMDYDQMNREQDKDUKLYD

. RULVWHULAOMHYW YMWXQGDUGH+SURWHL®®VWXSQX QD VO
VWUDQLFDPD SURL]XRYPRD) RESKHUISERIAH OMIDIRQB N X OV N D
HQJLPQOGR NVLOMR@D]HN'D

OLODJUHV L VXU QDYRGH PROHNXOVERK QLI VXSR Q LLWH
JOMLYD X UDVSRQX RG GR N'D

SWMHFDM WHPSHUDWXUH L S+ YULMHGQRVWL
HQGR NVLODQD]D

S8WMHFDM WHPSHUDWUXRKHLDHDRW HNQRROVLOQQ@R ]D

8]JRUAR]LPD HQGRLODBURPLAUHQL PHWREBGRBRLDMHYLPLVXOIL
GYRVWXSDQMVNWH DFIHVRRW RIAMNWMAYBREMSRGYUJQXWL LQNX
WHPSHUDWERVBRDXXRG ,\GRQWWHK XW MHF D M NWHIPYSGIRI\DW X0t
5HIXOWDWL VXObSULND]|DQEDMYHUDL $$K]RUDND MH RGUHY
WHPSHUDWX]DL WA RYIEHRVIMHONWD 9 $ 8 P/ 6 $

8 PILX]RUDWR p LRHWR GRP DPRQLMBIRIUDNXHPIDWRP

16
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8 P/ 6 $ $P@PDOL]RP X]JRUNDGYBRRM.ESEHQR Y|
PHWRGRP DRBHRWUFONRPPHQD MH QDMYLAD YULMHGQRVWL 9 !
8 P/ 6 $ BHHXOWDWL VX GRVOMHGQL pLQMHC

NVLODSRWMHpPH L] WHUPR I LD QR QXLINAQRIREIID QR YR®FRH Q] L P D
NVLODWMRIEJLURP QD XYMHWH WHPSHUDWXUH RYLVL R YL
3UHPD WRPPR&AHQELIRVL DNWLYDQ X UHODWLYQR YHOLNRP W
HQ]JLPD WHUPRILOQL EDFLOL GR f& L]YRU 6GROUPID KRS
WLSLPQR SURL]YRGLOBQBRD MH WHUPRVWDELOQAKEKUDVS|
VXU

6OLND2YDVQRVW YROXPQH DNWLWYROW Q HH®] RPW HHREGHR D W X U L
HNVWUDNW 8]RUDN X]JRUDN SURpPLEAUHQ DPRQLMHYLP V
DFHWRQRP GYRVWXSDQMVNL

60LND 2Y EV YBWWLDINWIHY QRVWL HOQNVRD HQIR R WHPSHUDW XU
VLURYL HNVWUDNW 8]RUDN X]JRUDN SURpLAUHQ DPRQLML}
DFHWRQRP GYRVWXSDQMVNL

16
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SWMHFDM S+ YULMH GRUERR/PNE IGHI) R N \M QY IQRRMLWQ G R ] D

5H]XOWDWL RYLVQRVWL DNWLYQRVWURPQEIMD X]PPRIDL
VXOIDXWRBDN SURpPLEUHQ DFHWR QR FS UG X R YUK B K ENN L
GRELYHQLK UH]X OGN MNPIEREHIVY-A D O § K H G QRADNVW UZY X]R U N |
WYUGQMX SRWYUYyXMX D QN WH U BXVXQMAUIBQA. A RPMH QD
9$L 6 ¥YD WUL X]JRUND VOLMHGL LVWLVR EUDWRIESRYH iDQ
S+ YULMHGQRVWIE ®RVWRYWHIDQMH YULMHG QR VWHL XOWR G L
SRVWHSHQLP YPDMHWG@RMMARQPLBRUDHK VLURYL HNVWUDN
QDMQLAX YROXPQX D QDMYL&AX VSHFLILBQ DANWLYQRVW F
8 PJ 2EUQXWR X]RUDN GYRVWXSDQMVND PHWRGD DFH
QDMQLAX DS\HFLYLPRKW HQ]LPD 9 $ 8 P/ 6 $

6OLND2YDVQRVW YROXPQH DNWLWYROW Q H®] RPW HHREGHR D W X U L
HNVWUDNW 8]RUDN X]JRUDN SURpPLEAUHQ DPRQLMHYLP V
DFHWRQRP GYRVWXSDQMVNL



5H]XOWDWL L UD\

6OLND 2Y EV BWWLDINMDHY QRVW L HQNIRID BIQES]JR R WHPSHUDW XU
VLURYL HNVWUDNW 8]RUDN X]RUDN SURpPLAUHQ DPRQLME
DFHWRQRP GYRVWXSDQMVNL
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I1DRVQRYL REUDGH HNVSHULPHQWDOQLK SRGDWDND GRQH

X WMHNRP |HUWPHQODIFXMMIRKDUP H QW D F L WVIN K R DFINWH V H
V SRIpKWQQD J GHVHWRJ GDQD IHUPHQWDFLM

Xx X SRNXVLPD HNVWUDNFLMH HQJLPD QDNRQ IHUPHQWD
QD DNWLYQRVWQHRQWH BDS\WRINYHUD DNWLYQRVW HQJLPE
IHUPHQWDFLMVNHOVP MHVH X SRl 6 $ QB8 IR X
YR®LS$ 8 P/ 6% 8 PJ

X QDMYHUD VSHFLILPQD DNWLYQRVW H®) LML SR W DFQ X\
8 PJ

x SURpLAUDYDQMH HQ]LPD V DPRQLMHYLP VXOIDWRP UH
6 $ 8 PJ SULQRVRP L VWXSQMHP
NRULVWHUL DPRQLMHY VXOIDW

X SURpLAUIBQYD@MHPRQLMHYLPRBEXXVODOWRRA]XOWLUD QDM
VSHFLILPQRP BNWLYQRVWIS PSULQRVRP L VWXSQMH
SURpPpLAUDYDRMDLVWHUL DPRQLMHY VXOIDW

X SURpPLAUDYDQUMPARIQQMHBPDLFE WEXOMD WREGRIEKOWLUD QDMY
VSHFLILPQRP ®OMWLYQRVWIL8 PL VWXSQMHP SURpLaUD
NRULVWHUOL DPRQLMWEYAV XSUDARVDPRQLMK&RIPD W

X SURpLAUDYDQMH HQ]JLPD V KOP& (MHG QRN WHRABRWY MWIN L
QDMYL&RP VSHFLILPpQKRP DNWLYORPBNVUILQRVRP L
VWXSQMHP SURpPLERDYVQYMDL DFHWRQ

X SURpLAUDYDQMH HQ]JLPD VW KOO&QLEPY DVW WRDXRWV N L
QDMYL&RP VSHFLILPQKRP DNWLBOQRVSWLQRVRP L
VWXSQMHP SURDpLaNIRY DQMWHDU L DFHWRQ

X XVSRUHGERP VYLK SURYHGHQLK PHWRGD SURPpLAUD"®
G Y RV W RSP Q MRRE KODGQLP DRWWROQWBPMH QDMYLAD
VSHFLILPQH DNWLYQRVWL HQ]JLPD 6 $ L VWXS&EPEWEL
SURpLaAauDYDQMD

X HQJLP HQGNRVLODQD]D LPD PROHNXOVNX PDVX N'D
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x DQDOL]JLUDMXiUL RYLVQRVW DNWDYRYWMHOEQIRRFIVIR W
VSHFLILPQHVIYNW IXY|R@RWD SRVWLIJQXWH/ VX fRUL BHPS
VLURYL HRVWUDNW 8 P/ 6 $ B NPJW U DN W
SURDPLEAUHQ DPRQLM$HYLP VXOBDWRB $ 8 PJ
HNVWSICRDWEIHQ GYRVWXSDQMVNRP PHWRGRP KODGQ
8 P/ 6 $ 8 PJ

x DQDOL]JLUDMXUL RYLV@RYW YIWNWM HG@QRWWILL HQPLMPDL&H Y

VSHFLILPpQH VDINW LY@ R NS ER VWKW IS WX S + L WHPSHUD
f& VLUWRNVWYBNW 8 P/ 6 $ 8HRYWUDN!
SURpPLEAUHQ DPRQLMS$IYLP VXO8DPWR® $ 8 PJ

HNVWSUURWWEIHQ GYRVWXSDQMYBL KODGQBPPDFHWRQI
8 PJ

oi
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$HKOH (Q]\PHV LQ ,QGXVWU\ 3URGXMMICRQ DWMIERPPEOLF D
98&+
$PHHR 3XULILFDWILKOQU DRMHUL]DWLRQ RI :\ODQDVH 3U

IXPLIDWXV ,VRODWHG IURP WKH 1RUWKHWUHU PHRQMEBIW L §

$QGUGHEZ 7LWXHV=XPVWHLQ 'LDO\WVLV DQG &RQFHQWUDWQRQ R
&XUUHRWRFROV LO$7TRRKFRORIN\ 6RQV ,QF

$URBD5DGL *KR®K %LRUHDFWRUV LQ VROLG VWDWH IHUP]
DSSOLFDWLRQV DQG HRQIUQBI® R Q4 LIRWSHHARA\R O R J\
$VDG $VIO 5DVRRO (IWUDFHOOXODU HQJ\PH SURGXFV

WKHUPRSKLOLF EDFWHULD SDUWLDOD®XOD MEH ENASR VD Q
ZD 3DNLVWDQ -RXUQDO RI %RWDQ\

%DMSDL 3XULILFDWLRQ Ri\O\DQROWHIVA L(IR)RPYNDHYLHU ,QF

%DMSDL %DFNURXQG DQG *HQHUDO ,QWURGXFWLRQ 3UHW
IRU %LRIXHO BWRBDEFBWILRQ H U

%DV$W -LDQJ 5DKLP '\ODQDVH DQGXWWWULDO $ISSOLFL
%LRWHFKQRORJLFDO $SSQWHFWLRHQRI %LRPDVYV

%HQDYLGHNBIRORPMDUHN HQ MR $TXHRXV3IREBRH 6\VVQHPV
&RPSUHKHQVLYH ®HRWDHRIKBRERHYLHU ,QF

"HQQLWRQ SULQFLSOHV RI (QBFWAURESK RUWRH \BUR W HQXQZ HWR O
$FDGHPLF 3XEOLVKHUV

'LQJ& /LO + X< +LJBRFWLYLW\ SURGXFWLRQ RI [\ODQD\
SXULILFDWLRQ FKDUDFWHUL]DWLARROLNRYBWHIKDHYGBXI
% LRPDROXPH

'XRQJY . & *DEHO®L 6DOWLQJ RXW RI 3URWHLQV 8VLQJ
SUHFLS LWWMDHWIKRRG YV LQ (QUIRROPR/ND (OVHYLHU ,QF
*XSVWD. %LV3DV &KURPDWRJUDSK\ %DVLF SULQFL®OH W

%DVLF LRWHFKQLTXHV IRU %LRSBRFHAM/GBI® GFYSLRHQW

"HQV#%Q 1IHEH®BR @QOVHQ5HHVDOHY (Q]\PH SURGXFWLRQ LQ F
FXMWLRQ E\ WKH W K HWKMRISKRLRO E A  XAOE® R WHDARAVXR/O R J\ /F

. KDQGHSB® UND Wo KRV OH ,VRODWLRQ SXULILFDWLRQ DQG
[\ODQDVH SURGXFHG E\ $SUWKUREDFWIRW®D VG VWBWH |HUR
(Q]\PH DQG OLFURELWOGGIFKQRORJ\

.XPDB $KOXZD OeDUD Q.XPDU 3DWHO 6LQJK®DGLD SHFHQW
GHYHORSPHQWMW IRWQH VRHUJIRKHQWDWLRQ |IRU VHFREGHDMLF
PHWIHWHY &KDOOHQ%HNRUHY®R XRFHK WHRKOQR OR J\

OLODJWMHBYV) ODJDOEK&ZIHYHUBD] SXULILFDWLRQ DQG SURSHU
I[URPHULSRULRSVLYV RXXEN HYERRDHSR Y@HGOL FURELRORJ\ /H
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OLVWUWA ODXER/ILV $SSOLFDWLRQ RI OHPEUDQH 6HSDUDWLI
SURGXAWKRHMVH &KHPLVWU\ 3K\VEBEBV PO BIIPRFRELIRDOR .

OXMWOEDUDFHWRD]HOLOXNKH& MLHY DV& D $UDXMR GH*OHGHLL
SHUHLUBP ODQFALQL/LSSRQHWQODSODQDLIQRFHOOXORVLF
IURP DJULFXOWXUDO ZDVWH IVR HYKH ZF ZUWKO DRIF X\F RRQ
ELRFRPSRVLWHYV DR)@ @ LRISODNVIWAFY 3URGXFWLRQ

3DOPHU%RQ®HU 5BQ ,QWUXGXFWLRQEUWROHQ]\BHRFKHPLV\
%LRWHFKQRORJ\ DQG LU GC®RUZA RE BXEWKUYKLQJ /LPLWH

SDUORNRYLULAPRD 7KH WRROH5 VSHFWURVFRS\ LQ OLJQRF
FKDUDFWHULVDWLRRG) PHLIDRLYMWYWLIHDROHFXODU 6FLHQF

3SHWLWMHDBEHUWRRUQR]DVDBL *UHHQ V\QWKHVLV DQG F
FKDUDFWHUL]DW L REDQRVIKIO\G PRSKREHY ,QWHUDFWLRQV
&DUERK\GUDWH 3RO\PHUV

6KDKL +DVPQSNKWDBLGGALFXI6D\HHG.KD®. $ :\ODQDVH $
SURPLVLQJ-RRU@EBRKRMRFDO3RDBGPH X \WHFDWF K

6LNGDUODMXPGHWQXQJR ([SORLWLQJ HQBRQDVH HQJ\PH I
IXQJDO RULJLQ IRU JUHHQ OHDWKHU SURFMMWHQQDWQR
-RXUQDO RI $GYDQFHG %LRWHFKQRORJ\ DQG 5HVHDUFK

6LQBK 0DGGOMO D3 U 1%$U 7TKHUPRP\FHV OBQRIHQRMHW RI VW
WKHLU KHPLRFB® OXEPWREILIMRORJ\ 5HYLHZV

6XQG@D $QWUDOLNLDQ\ODQRO\WLF (QJ\PHV IURPNXQUWLFQG
SHZLHYWOLRWHFKQRORJ\

AHNXOIMLAINRYHWL{ 8D QDWMDNBNRMLIPRYLIBDYOR Y LRIUYHLY L
&XOKBWXD]LNDORXNRYL#%GDNUDRPHAHXLIRY¥LG ;\ODQDVH
3URGXFW LR @WHE)MBFPGILQBN DWLRQ IRU WKH ([WUDFWLRQ R
BR\EHDQ +QWEBVQDWLRQDO &RQJUHVV RI )RRG 7HFKQR
IXWULWLRQLVWYV

aLEDOLuU 5D]YRM SURFHVD ELRORANH REUDGHSBRIGDEND WRJ
NRQFHSW UDRNQHULWNALY LUWBHBH KU D PVBEHK@AR ORANL IDNXOW
6YHXpLOLAWH -RVLSD -XUMD 6WURVVPD\HUD X 2VLMHNX

7V D8L6 '"\QDPLF %LRFKHPLVWU\LQQ]\HWNRGXWWERQ WR &F
%LRFKHPWYXWUBAHLYVYV ,QF
<D@ X< <X : 5DWLRQDO HQJLQHHULRURREXRDDL I VWK

TULFKRGHUIRD WHHWVHHQW ELRPDRWBHKQBGOGRBWLIRQY %LRI
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