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,QKDOWVYHU]JHLFKQLYV

6HLWH
=XVDPPHQIDVVXQJ

'LVVHQVFKDIWOLFK WHFKQLVFKH XMHP ¥ MWHO\ORPKDIWOLFKH 3URE
JRUVFKXQJV]LHO

*HVDPWYRUJHKHQ

ODWHULDO XQG OHWKRGHQ LQNO 3URMHNWEHJOHLWXQJ
3URMHNWEHJOHLWHQGHU $XVVFKXVV

ODWHULDO XQG OHWKRGHQ
BQWHUVXFKXQJHQ GHU 5HF\FOLQJIIKLIJSHLW ®&BG $UDPLGZDEHQ
&KDUDNWHULVLHUXQJ GHU $XVJDQJVVWRIIH

_.RQ]JHSW XQG $XVZDKO YRQ ORGLILNDWLRQVYDULDQWHQ

9HUIDKUHQVHQWZLFNOXQJ XQG 3UR]JHVVRSWLPLHUXQJ
OHFKDQLVFK FKHPLVFKH 9RUEHKDQGOXQJ 6WXIH
OHFKDQLVFK FKHPLVFKH )DVHUVHSDUDWLRQ 6WXIH
3URJHVVYHUNsU]XQJ

9DOLGLHUXQJVYHUVXFKH
$XIEHUHLWXQJ GHU 5H]\NODWIDVHUQ $3 XQG
$QIHUWLJIXQJ YRQ 5HF\FOLQJ $UDPLGSDSLHUHQ $3
IDERUXQWHUVXFKXQJHQ
3DSLHUKHUVWHOOXQJ LP THFKQLNXPVPD%VWDE
$QZHQGXQJVSRWHQ]LDO $3

BFKOXVVIROJHUXQJHQ

ILWHUDWXUYHU]JHLFKQLV
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=XVDPPHQIDVVXQJ

=LHOVWHOOXRY =LHO GHV )RUVFKXQJVYRUKD B HQRQ ZTHF IQ R ORIV HI

HLQ FKHPLVFK PHFKDQLVFKHV 5H FDRX/L QUE ¥R WU X R MG
VRZLH 9HUVFKQLWWHQ ]XP :LHGHUHLQ \SDE ] B 0D E6IHHNXQ
‘HUNVWRIIHQ +LHU]X VROOWH HNG @W XHW & H Q| DXRIGIHQU
$UDPLGIDVHUQ VFKIGLIXQJVIUHL DEAVQ GW Q XWHUXZUHHES W)
9HUVFKQLWWHQ HUKDOWHQ ZH UIGHU PG LLHPUPOWHHKQD BV
GHU HLQ 3DSLHU JHZRQQHQ ZLUG

P "HWDLO VROOWH XQWHUVXFKW ZHWGEAHQ N\QZU K & M/IXW
OHNWLY FKHPR PHFKDQLVFK DXIVSDWOWHEDKW $UDQRLGXEH
NXQGIUIDVHUURKVWRIIH DXV SKRQROAKDAELPEHIQ QR IHW
LGHQWLVFKHQ PRUSKRORJLVFKHQ PDAGHR AKXM PLWIFK D OL
]X JHZLQQHQ ZHOFKH ZLHGHU LQWQHKBGHIR & KQNWHQ « EH
EHL ODJ DXFK HLQ )RNXV DXI| GHUWHAKIXRORIHY DIONURE
WHUH 3UR]JHVVIRUP

1DFKJHODJHUW VROOWH GXUFK QRQY 8 RM HRIGIH VX )W I
$QDO\WHYHUIDKUHQ GHU 3DSLHUHWHKNXQRYZ HQG HJ6MDHIX
PRUSKRORJLVFKHQ (LJHQVFKDIWHRUFGWH B X XNFR QN XKW
IIKLJH PHFKDQLVFKH XQG VSH]LILVHKK QMHQUH®G HQHI]
HUJHXJHQ ODVVHQ

(LQRUGQXQJ,P 5DKPHQ GHV )RUVFKXQJVSURMHNWKV NRWWEDUHH \$W

PLG )DVHUVWRIIH DXV +RQH\FRPE :DEIQQH@DNNWHGHXH
1XW]XQJ LP 5DKPHQ GHU (UJHXJXQJ YRQHEH]XN®IDRR Q DV
ULHUHQ ,P 'HWDLO ZXUGHQ GDEHMDRWHAQGH (UJHEQL
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&KHPLVFKHV'BEH GXUFKJHI*KUWHQ 8QWHUVXFKXQJEHQUKDEN QKON IWVR ¢

F\FOLQJ

ZRKO LQ HLQHP 6WXIHQ DOV DXANV QHDLQHPLHBWXZHQS
NDQQ 9RU]JXJVUHDJHQILHQ GLH GIXMWXUR® HUHD +IDHWEZH
VFKLFKWXQJ XQG GHV .OHEVWRHWLXL]5BDOW HW® ZEZ K UGHQ |
JLHQ GLH LQ JHHLJQHWHU :HLVNWRWHEUFROIINEXQTXIDJIBQV
KDU] XQG NOHEVWRIIIUHLHQ 3DESQWVYFRHHE H®RHEV W D EG DHL W) L
VHUDXVEHXWH LVW GHU (LQWUD F K KMKD QLKUFKHHUWN (Y RDUHH
GLH +DOWH]HLW EHL 7THPSHUDWXUVYHQZHQGEQJILGHVOBKD IDI
JHQ]DQVDWI]HV [XP (QWIHUQHQ GHEK% MWK WK QO | QW UR
VLFK GLH ([SRVLWLRQV]HLW PLWGWWH|UXQIGHP +DUJDQWHL

1DFK GHQ HLQ]JHOQHQ 3UR]HVV VMD¥IKEH KDWY GIQ QO IJLIQW R Q & E
OLFK $QKDIWHQGH +DU]SDUWLNB«FNWEWQLGEH PeRXIHQ 53O |
GHP )DVHUVWRII DXVJHZDVFKHQ ZHUGHQ

3DUD DUDPLGEDVLHUWH :DEHQ N|Q QU F H LAQZAVBIG LIHRIL WK
UHQ QRFK XQ]XUHLFKHQG DXIJHVFEORE \GHU 2HVIG MG UG D ED
OLHUWHQ )DVHUVWUXNWXU VLF K G LYHR P BO]EHVFKQ EK W OQ\V |
OIVVW +LHU JLOW HV GLH PHFK IELONFEJIFKH F HWUEH WRUE |
%HGLQJW GXUFK GLH OROHNXO D UWWHDQHNB K H Ui VAKH BID U [
VFKH %HVWIQGLIJNHLW DXI| ZDEHSWIHWHSIHOI® KUH G DL\Q WHID
LVW GD ]X HUZDUWHQ LVW GDVOXKQUQIK KQKHSBY V)\U M HGH k
DXVEHXWHQ PLW JHULQJHU )DVHWMNOIQQ H QHHVQ N LYIXIQLII L § KI |
UHQ EHGDUI MHGRFK ZHLWHUHU 8QWHUVXFKXQJHQ

OLNURZHOOHQWH GHP =LHO GDV 9HUIDKUHQ B@HWQILAXUIGHLMQWIDH URAK

F\FOLQJ

GDV LQGLUHNWH $XIKHL]HQ GHU 5HDUMIQGLHQ G]X% F KK HWP H\
PR|OH XQG GDV GLUHNWH $XIKHL]K :GHOWRKQHYXOGHWW MUNXPFIKM
([SHULPHQWHOO NRQQWH QDFKJHZLKNIHGSGKDAHG MQG GIL\HV
+DOWH]HLW GXUFK GDV 3URJHVVHKWIOQFKQYGHW -U]WURHYG
NJQQHQ :IKUHQG GHU 3URMHNW OMKXILNLRZ H®O B € RU A Q Q+GIX
SKDLVWRYV )D 9|WVFK HLQ 6HWOEXK He )G H BROW K@\ H YW
WLY RSWLPLHUW (LQH EHVRQG HUH ¥ WDDXOW WU B & UKL@IH X D-
ZHUNHV GD %DXJUXSSHQ $QVFKOXXVOIOHM® HONKE QHHWH QL
ODWHULDOLHQ DXVJHIsKUW ZHUGH® @Y WUHKN W=LDRIH B PGB O H K
URPDJQHWLVFKHQ JHOG QLFKW ]XU )XQNHQELOGXQJ I«KUH

P IDERUPD%VWDE XQG RKQH (LQVDWH]GHYWS ZKHIZGHHWQ V NF
GDVV GHU HQWZLFNHOWH 6WXIHQXBEM D\ DL L&KW X0Q 6l LER
3URJHVV]HLW XP PLQ YHUN«U]W YRIUNGFHKQ QUD/E® G:IHWLIW H
EHVWHKW LQ GHU *HVWDOWXQJ \V\GH D P s B MW RRIX QGIIVHY H XK
HLQHQ GLH :IUPHYHUWHLOXQJ EHL AHHWDS\NDUD WX LY W 6 LG
XQG ]XP DQGHUHQ GDV $XIEUHFKHRKGH X GBI UVWUXNW X
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JUDNWLRQLHPXBDKPHQ GHU 8QWHUVXFKXQJHQ NKRJO$WHESHRJERHEIH X IQWJW
XQG )DVHUTXDBPIOXQJIJHQ ZLUNVDPH OHWKRGHQ XQ HWHDIWHE K WWSHXS L 'HHUWV

wWIlw

QRORJLVFKHU JUDNWLRQLHUY HEHK $X\0E B X WEHDKQL Q X LE
WHWHQ 5H]\NODWIDVHUQ GHU )/ QOIRK 66 UHIXWVEH DX
XQG GHU 5HGX]LHUXQJ GHU YRQ BHQUQLEK |1 Z1¢0 KFHIQHG!
SDUWLNHO HLQJHQRPPHQHQ )OIEKH HEHXXQUHG 8 W 5% H N ¢
VHUQ NRQQWHQ GHU $QWHLO DQFKXQ]E® QD)\DNVBIQ X EE I
OLFKHQ 6FKPXW]SDUWLNHO UHGX]5HGW]ZHUBODH QLEXY
PLWKLOIH HLQHU %UHFKW +ROO )R NRFLKESILIMIW E J HRIL |
(LQH YROOVWIQGLJH $EWUHQQXQB K&KW NSO W QN)HDY HZ D
GHQ DQJHZHQGHWHQ OHWKRGHQ QLFIDW BJIEHRKH L'WH \
5H]\NODWIDVHUQ ZDU W\SLVFKHURHHVEHIHNRQIHVUHQON
)DVHUOIQJHQ *EHU PP HU]JLHOW ZKHGQGEB8 08fQ H. @H I
5H]\NODWIDVHUQ I+U GLH %ODWWBL®IGK @D S.IPHADHEUR]BIXD!
LP 7THFKQLNXPVPD%VWDE DXI]XEHUNLWBE )DDONGH® GILL
PLW HLQHU PP 6FKOLW]SODWMHE ERZ WH.IHQKK @1 EPUIW
PP 6FKOLW]SODWWH JHZIKOW

S3DSLHUHUJHRIXQGEHQ DXIEHUHLWHWHQ $UDPLOISSEHDN QP WDERRIPO % X

PLW ELV ]X S5H]\NODWDQWHLPO(HUHEQLWHGEHRK M B LHOH
S8QWHUVXFKXQJHQ ZXUGHQ GLH 5H]\NSWDAPIDG/ HIUEYU [ B WK
XQG $UDPLG .XU]VFKQLWW LQ HIQQNPYRE@ULG HL\DH bl \OHHV
XP GLH XQWHUVFKLHGOLFKHQ )X QN WILRGHKQ JI/H\K BB ISQ E
XQG $UPLHUXQJ HQWVSUHFKHQG DEBEH®BGG XX NEMQE
+HUVWHOOXQJ GHU $UDPLGSDSLHUHNNPIDW DXQW/HHLLOY ALK
7HFKQLNXPVPD%VWDE *EHUWUDJHQ LQIH 3D H BRIV DHRK
SDSLHUPDVFKLQH OLHIHUWH HEN®V R RGDR 8 JUQ LGFHKW )(F
3DSLHUH PLW ELV ]X 5H]\N O DHWDHX\AI ML @ HNURGHVDL 1) X Q K
'LH 3DSLHUH JHLJHQ GLH W\SLVFKEDRH*DXBK FIRIM QWIF\Kk
WHULDO EHNDQQW VLQG (LQGHXWHQW ZLFH@XD J XAD YHH\
DEOHLWEDU
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$QZHQGXQJIVERVFKOLH%HQG IDQG HLQH 8QWH URWHIQ{ QD GBH 8 H) HHIQIBXX
WHQJLDO WHQ $UDPLGSDSLHUH VWDWW 'DODRQBUULEH® QIR ZRKO %l DE
YHUKDOWHQ ZLH DXFK GLH GLH 8 H\P/SODWLKHE XQWEVUNKEF K

'LH HUJHXJWHQ 3DSLHUH OLH % H@J WLHFIKGGE K K WK] QD @0 QGHGJU Dt
VLFK HLQH JHQHUHOO PRGHUDWHK3RIRW {XQHKDIQ @/H® 56IL +
F\FOLQIJDQWHLO XQYHUIQGHUWHEOWH/L BWH JXWHQ DH Il HKUMVHH@®
UHQ]ILEULGH ]X SLQKROH DUWUHKQ 2HKWHUEBKOQGRQG® (GEIEH
PHQWH DE]JXVWHOOHQ VLQG

'LH GLHOHNWULVFKHQ (LJHQVFKD|WBHIQE HH UNGRFRP KWJEHD O
DXFK YRQ GHQ 9HUVXFKVSDSLHUN@ HUWHHMKAD V 1.DHKIVOH H
WKHUPLVFKH 6WDELOLWIW GHW%H]XNDXO\W BDHSQ HRE HLLQH G LI
WHU =XVDPPHQKDQJ PLW GHP 5H]\NQD\@ UBAWHHWD @ W BLOUR G
JHVVKLOIVPLWWHOQ EHVWHKW

'DV 3URMHNW GHPRQVWULHUW G® BIUW FHIGEDSLFHNAYR DRV G
5H]\NODWIDVHUQ HLQ NRQNXUUHQ]DKLDMNV JHXAH Q:GIX @HIB R
e KUHQGH JRUVFKXQJVDUEHLWHQINMIXI®Q HRQQH HQIBE \B\WU L
PHQWHQ EHVFKOHXQLJHQ

=LHOHUUHLFKX¥QI3ILHOH GHV 9RUKDEHQV ZXUGHQ HUUHLFKW

'DQNVDJIXQJ'DV )RUVFKXQJVYRUKDEHQ ,*) 95 \GrHHW BL)Q LR X QB K3X 6
ZXUGH *EHU GLH $L) LP 5DKPHQ GHVQIURHUD BRB\K VXU |G H
OHQ *HPHLQVFKDIWVIRUVFKXQJ ,*) IMRPLUYWW®Y 6K PAL XIQGV H
.OLPDVFKXW] DXIJUXQG HLQHV % H\WHK@XN VWD GV JIHHIXW V F
GHUW 'DleU VHL DQ GLHVHU 6WHOOH KHU]JOLFK JHGDQNW

Gefordert durch:

* Bundesministerium
49 fur Wirtschaft
und Klimaschutz

aufgrund eines Beschlusses
des Deutschen Bundestages

8QVHU 'DQN JLOW DX%HUGHP GHQUEMWNMIVE HIWH QW HQEHHQ |
$XVVFKXVVHV |I«U GLH 8QWHUVWW]XQJ GHU $UEHLWHQ
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'LVVHQVFKDIWOLFK WHFKQLVFKH YaH® Z WHOOKKQDIWOLFKH 3U

5RKVWRIIPDOUHEQGOLFKNHLW GHU 5RKVWRIHY [3WWR EDGDH/P JHV N D QY WK
LP /HLFKWEDXHUW ]XP QDFKKDOWLJHQ :LUBHFKRNIVUHFG @ XIQ G KD WM U
P|JJOLFKVW ODQJH XQG ZHUWLJ [N UPUDDHRX XYR® ®MDENU |
5HVVRXUFHQ ]X PLQLPLHUHQ XQQX.F HGABDGBIQO 5HRFQ PG
XQG GDPLW YHUEXQGHQ GHU hEHALIDMVFKDO HL QNW .GH|
LPPHU PHKU HUIRUGHUOLFK XP 5R KXMHRS HHU ] X UMRIN]XQ B ]
XQG GDPLW GLH 8PZHOW ]X VFKRQH®QD XHIL b BVRAFXIDQ W ]
XQWHU DQGHUHP GXUFK HLQH 9HU EHMY HWKK|®X GH G I5H F
EHQVGDXHU YRQ ODWHULDOLHQ BHIQGOUYIFHK®D L H%KROU KQ
GHQH 3URGXNWH VRZLH GXUFK UHIHQLBUM® Q 5RKVWRI

JHW]WHUHV LVW SHU VH LP /HLFHKWGEDXXHBK GOW UGS X
*HZLFKW GHU .UDIWVWRIIYHUEUDXBRQMERWW B UHOD Q.
OLHQ ELV KLQ ]XU 1XW]XQJ YR/ DG KNG RHQPLREW B OW | VX
KLQDXV JLOW HV GLH .HUQSUIQRPSLM®IGNHUARQUGN O D
VFKDIW ]X YHUDQNHUQ XQG DXFK MP|HH GRKWEDIR QX X @/t
KHXWH ]X 5RKVWRIIHQ YRQ PRUJHQ PDFKHQ3 ]X IRUFLH

+HUDXVIRUGHUMNOQZIUWLJI LVW GDV 5HF\FOLQH QR Q \V WIHRK\QEDHKP\DIW H

5HF\FOLQJ DWWUDNWLY GD HV PHLVW DXF K HLMW KQ QWYHIHGX QWU

/HLFKWEDXPOWHNIHZRQQHQHQ ODWHULDOLHQ BJZR GONIDEK VH IKGIKIH H 3

DOLHQ >6|WKMH @ =LHO GLHVHV 3EBBNKNRWHHBWRDIU X GG 6k
ULDONUHLVOIXIHQ LQ GHQ PLW UHHBKWWEDQWEHU B WY W HL
ZHUWXQJVNRQJHSWH VFKHLWHUQ RDW JP® Q D WRHIMH QH ©
WUDXHQ LQ GLH 5HSURGX]LHUE BHRH.IRW VEHIQ 1 X W\H B ¥ FX
KIOWQLV GHU DXV 6HNXQGIUVW RN H R GHUW SHNUWIHHDD W I
GHU ODWHULDOLHQ >+HQJVWHUPDXFQN |+U@GLH & ~+FINQE DL
QXQJ YRQ )DVHUQ LVW DEHU L QRFLKQ LGB @ Mol Be@IFOHQ M|
VWHLIJW XQG GLH .DSD]JLWIW QLRRMWHRMWNGS UHF® X QK
3UHLVH GLHVHU 5RKVWRIIH VWHLJHQ

$UDPLGZDEH$UDPLGSDSLHUH ZHUGHQ LQ GHU DRIGZLRK G B R WIMILDXKH

DOV /HLFKWBBXYPDYRQ +RQH\FRPEZDEHQ YRUZLHJHR®HIXI%BUBRQG ¢

WHULDO LQ KXW J XQG PHFKDQLVFKHQ (LJH Q\EKONWHHQ Gii Q JVHIMH

JHXJLQGXVWDOHHP LQ GHQ .DELQHQYHUNOHLGXQHOHOEBBR@DA® O
YJORRU 3DQHO XQG &HLOLQJ 3DQHO

'LH 1XW]XQJVGDXHU YRQ )OXJ]HXJHQ EKWHIIIMEHL GD 6 C
DOOH -DKUH >%ODFN @ L PP H¥dJ ® DYKRPY QUIQ IR XD
GHU .DELQH XQG GHV 3DVVDJLH QDR RQ@N GMNQ GO+
QXW]XQJVGDXHU .DELQHQHOHPIHXPWHRRQ $EQMLQ LP
ZXUGH SURJQRVWL]JLHUW GDVV H VWALOWVOJHOHDWXIAHX G
EHGHXWHW GDVV QDFK DNWXHODHFQH\QNEA B SRQHD WHQ
VRUJW ZHUGHQ P+VVWHQ >6HW]HU @
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3DSLHUKHUVSWHXPLGSDSLHUH EHVWHKHQ DXV $WDLRSL BEL BUW]GHIDH UQH X Q ¢

OXQJ XQG |%ODWWELOGXQJ HUIROJW NRQ YWHFEWQ R QPH.OVO DI} FHIOQ i %o BIQ

VDPPHQVHWHQUGLFKWXQJ GXUFK +HL%SUHVNG @ H'WULE HQOBXWNFKLGH 8 V(K|
JHQVFKDIWHQ GHU )DVHUQ E]Z HHUGKW . GHS/R DHIORVE W Q X \
HLQDQGHU VRZLH GHUHQ 9HUWHLO®QJLEHMWDIBXYW W] 6 |
.XU]IDVHUQ ELOGHQ GDEHL GDVHUXBDGUGH VWO FPDKW.QB &I
NHO DXIJUXQG LKUHU ORUSKRORDIOW X® QEH UIDOQYBE KHUH K
>=KDQJ @ 'XUFK =XJDEH YRQ 1D6QR RID/QHRUIEIADLHQ QDQF
OXORVH 1DQRIDVHUQ X D N|QQHBUGRRGIDBLHIWN]XEHB H
>/ X =KDR @ (UVWH /DERUYHUW XBPON\KBEBEG 3HIBW W
GXQJ PLW GHQ DXV +RQH\FRPEV U:FNYISTURQDISQHQ QDPVH UV
OLFK LVW $EELOGXQJ 'L HHIUQ @ M WHH G &\ B QO)LDNVIMWU & 6 M HRV |
GRFK QRFK QLFKW DXVUHLFKHQG

'LH )HVWLINHLW YRQ NRQYHQW LRHH 6 IOHRL ¥ B B HOUHMGZP R G
SKRORJLVFKHQ 6WUXNWXU GHU HBQUhONDMQU ) B WMN U)@ WHRIELH
UeVWHY EHVWLPPW 'DV KHL% W GZ H U)NYWR DINKNLMWDBQIQQWR ZR
GXUFK GLH )HVWLJIJNHLW GHU HURHLOW B 8 U) DMHIGX QG HH )
VFKHQ GHQ )DVHUQ GLH $Q]DKO BHRZULH) GXQFHQGSH R HO|
WHLOXQJ GHU )DVHUQ RGHU )DWHLUGRQPIHQIGRHQ EHH L@ 0 X V"

$EELOGXQJ (UVWHV $UDPLGIDVHODQW®WLHNKYV UBIIFKRWOLHUNWHEG VSWUD P L
QH\FRPEV OLWWH
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5HF\FOLQJ GYWEKBHF\FOLQJ YRQ )DVHUYHUEXQ G Z HUWNWWLR IND@ @ LPW
6ROYRO\VH XK®QLVFK WKHUPLVFK RGHU FKHPLY¥FR\FHYUROYHQID&K

3\URO\VH

ELHWHQ GLH O|JOLFKNHLW GLH ODMWYHUNRPEREH QWNREE
QHQWH )DVHU )*OOVWRIIH VVORIUOLKKH® BHB XKVO Q XL
VHW]XQJ GHU ODWUL[NRPSRQHQWH :'XWUWVFKUHL$® SREOBRBOCE
$PLQH VWDUNH 6IXUHQ RGHU %DV ZOIGGHIH QLH FRE
WHQ XQG GDV SRO\PHUH 1HW]ZH UHNQ] FXUW W HWW H W JXIQIH
JHKIUWHWHQ 3KHQROKDU]JHQ VL @6 LK B& [MEKMH 2 | W@ DQO
GDUI HV GDEHL MHGRFK KRKHU 'DRNHQGHPISH $SWHUB
UHQ $XWRNODY PLW 5¢KUZHUN %RPEHQURKU HWF

'DV DP )UDXQKRIHU ,$3 3<&2 HQWZLFW HEDWH HUHW \ DG L @
$PLQRO\WH G K SKHQROKDU]KDDMWLQH R B WHIH@]OR IV
GHVWHQV HLQHU $PLQRJUXSSH DX\WHMBWJW Q, P LX\M J&-HN
QRO XQG :DVVHU VLQG GDEHL NHXQBH<E HWNRWU &H Y DK R E
EHQ GHU FKHPLVFKHQ =HUVHW]XQJOYDR\YH B KB Q R ZX]KA
3<&2 GHU $EEDX XQG GLH :LHGHUY KUDMIKDOWLYRQ SR
DOLHQ VRZLH GDV 5HF\FOLQJ EH@QHRYDPLAIKDU X DWW L
>)UDXQKRIHU JUDXQKRIHU )UDMOQXKRIRIHU @

$EELOGXQJ ]JHLJW H[HPSODULVFK GHDX $EG B X POHRRKHD@X
VAVWHPV 3RO\F\DQXUDW 'DV 5HFQFXU@IDILNGK HOH L3 XNQ
GHV SRO\PHUHQ 1HW]ZHUNHV DQ OHFGBVR]AVW GRIWWOH
EXQGZHUNVWRII VXN]JHVVLYH DX DHOUQWK @ IGUBRQRE H R Ok
OLFKH 9HUELQGXQJHQ YHUEOHLEHQ

Or" ot

9 9. RN
.Co _C. '
N =N NZON
C/ R A\Cx .
N0 oS N
’I? !I_\) Hf}l N f}JH
o ) o™ ~0 R R
N N —C. Triazi
F- G L riazines
NZ N N™ SN N \f}‘ Recyclingagent
. C\ A R C\ 4C +
O\ \N/C/? %O\\C\N/C/O/ \O\\ N /Cg
_?_,R %_9_ HO—-R—-OH
& & Phenols

PN B
| |
> R c. -.C
”O\C\N/C/o’ & /?
Polycyanurate Ester Network

$EELOGXQJ $XIO|VHQ GHV SRO\PHWUSHHLMH @ H'MR]Z BRIONM\ D@ X% B W
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P +LQEOLFN DXI| GLH *UXQGL G H HGGHU 9A&IELDOCFIXU Q(F W QUREP
FKHU 5HVVRXUFHQ ]X PLQLPLHUHQ]BXW KU® IELENG QVWRIDO |
VROYRO\WHEDVLHUWH 5HF\FO LWV MFKHQHGIH O G G\ M 1D GYILW
KLHU VRZRKO 9HUVWIUNXQJVIDVHWG® DXV B XEEXOPGAHUY NI C
VWRIIHQ ]XU*FNJHZRQQHQ XQG ZLHBAUYM YR HVRKIQ 2\HUGH
EHUHLFK 3<&2 NRQQWH GLHVHV $HHBKD RYH QD KM UHK MWW HW H
3KHQROKDU]H *EHUWUDJHQ ZHUGHBP I6\RF B XWESIHHE DX}WH @H C
3KHQROKDU]JHQ QLHGHUPROHNXODPHOFHKWE ZQIEEBDUNP HQ K
GHU 6\QWKHVH QHXHU 3KHQROKDUQMN HQQ JHY W DR LAHKURG H
QH\FRPEV ZHUGHQ GXUFK ,PSUIJQ L HUXQN RLHD GKNH QRLKVD W
SULQJLSLHOO HLQH .DVNDGHQQUXW JKXIQQIJMREW]W 86 U H XFWW
PDWHULDOLHQ P|JOLFK A6(S$5$WH? DRNDWAKLHHQY WHE HQ FKH
OLQJSUR]JHVVHV PLW GHP =LHO PIUH IHRXNW LZHHIW.[ U H Q)\IV VM
+LOIH GHU OLNURZHOOHQWHFKQR OHRUQH X WUl DN X DHHAY. @ QIR
NUHLVODX| HLQ]XI*KUHQ

OLNURZHOOHQ ZHUGHQ EHUHLWV PBMPHIH P\G DH.Q H Y R QHIHAY
MHGRFK YRUZLHJHQG ]XU 3\URO\VH'BW K I3R% VWP I&WU N RESIRR) H
PHUH ODWUL[ ZLUG XQWHU /XIWDXVYHKOXW X0XG ]HUV H&V D.
>6|WKMH @ 'HU HUIRUGHUOGEHKH U RQINBX.QH K QN WDG D EWH L
YRP $EVRUSWLRQVYHUP|JHQ GHU E HSQDUEDK{ Q WMH QR EDGVCHW L
(UZIUPHQ GXUFK OLNURZHOOHQVWWIKOWQJ HGILRO 3 W RG\V!
HUP|JOLFKW QXU GLH 5¢FNJHZLQQX®RJ GHW OBIWNWRIRISR QJV
QHQWH ZLUG YROOVWIQGLJ JHU VBV QK RBIHWH, &V XX H H Q
F\FOLQJ YRQ FDUERQIDVHUYHUVKDEN®Y H® ] KWV FEDNVY \&R .
ZRKO GLH WKHUPLVFKH 3\URO\VB GBY DLXNFKREHD G HJ RO HLIE
5HGXNWLRQ GHV )DVHUGXUFKPHVVHW VGH K U U'E R Q% B ¥ IHHYG
ZXUGH XP FD ELV UHGX]LHUWRS(\RRHYWHILAK KU HEY) MO
FKH GLH 3RO\PHUPDWUL[ JHUVHW]H FK HIQQ 81 QUY XW UNKLQD Q@ F
IDVHUQ ZLH &DUERQ XQG *ODVIRYHD@L VKR OID\W HREK. D/BLLK
ZLH DXFK GLH $UDPLGIDVHU ZHUGBI)XQWG XDEK LHDIRR]\M MW DEJ

>'DENLHZLF] @ EHULFKWHQ MOV YHSWDBLTHRPSHUDW
UHQ YRQ FD f& VWDQGKDOWAQHLEHL =04 QVH W ]({ B VELWLLHR
LP %HUHLFK YRQ ELV f& EHR®QYWY HKBKUH® & B\KWLQ
5¢FNJHZLQQXQJ YRQ $UDPLGIDVHUQ Q@MAKMEWHEL)RBW
VFKXQJVYRUKDEHQ VROO GXUFK GILFK W WU R ZHIDVOWLY VSN U R €
VLHUW VRQGHUQ GHUHQ 6RO Y KOWXGURYHAHUGHRW DR BK! E
DXl XQWHU PLQ

$UDPLGIDVHBSWDPLGIDVHUQ VLQG LQ )RUP YRRDU@HE@ ROMWDXSHLON DIVGHILRH Q!

SHQ

3XOSH HUKIOWOLFK >/RXUHLUR ]ZL@F KHDQ® IRDN B B VFHKHHQ G H
OHQ LVRSKWKDODPLG@ 03,% XRQW6KKRODPEGEHGIFHQ MMHK
DOV P XQG S $UDPLG EH]HLFKQHWX3RQ K X®LG! 70-DLUIMNLVD I LKW
03,$ DOV 1RPH[S E]Z 7HLMLQFRQH[VXEGZ3FZIDDREYS.HYOD
EHNDQQW $XVJHZIKOWH (LJHQVFKDIWHQ VLQG LQ
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7DEHOOH |XVDPPHQJHVWHOOW 'LHPKREHK H RHPLW IRKGL
NHLW GHU )DVHUQ LVW DXI| GLH DK RSPLW LW E®E X6 HRN
UeFN]XI+KBUDPLGIDVHUQ VLQG PP WBRLUGHLKUX GHXW
VWHLIHU XQG ]XJIHVWHU

7TDEHOOH J)DVHUHLJHQVFKDIWH® 'D&HQ DXV >7ULJR /yS

03,$ P $UDF 337%$ S $UDPLG

'LFKWH >
:DVVHUDXIQDKPH EHL 5+ > @
=XJIHVWLJIN
=XJPRGXO |[>*3D@
"HKQXQJ

7KHUP =HUVHWKQQ@ 1
.ULVWD P $UDPLG S $UDPLG

$XIJUXQG GHU 6WUXNWXU XQG GHUH@NB R RWUWHIDV X DQG
PLGIDVHUQ DXFK VFKZHU ]X UHF\FHOG® 3RWR\G X R Q/V RON
$EIIOOH ZHUGHQ HQWZHGHU ]X 3>XZ319 ®XQIHPR® CGHIQ %o]
VHUQ JHQXW]W RGHU I+U GLH ORGQIL]L% UXRDJ YR®H.XX Q¥
RGHU 5HLEZHUNVWRIIHQ LQ %HWUDFEXWHIHRRIHQ OCBORN

KDUDQ &KHQ @ $UDPLG KDWOMLIDHXDHU IHQIH H
VFKUIQNWH FKHPLVFKH %HVWIQGLJNHLW JHQ 8 QWBH/W Q
>7LHWIH @ 'LH $XVZDKO GHVVEM B RHQ JYURI@ HQHEY]

%HGHXWXQJ leU GDV HQHUJLHHMH]EHBWH QRGNUR D KWUHHE,

=LHO GHV 3URMHNWHY LVW I+U GQ HKJQO LFKHH@ARE QM DK
ZLH GLH LQ 7DEHOOH DXIJH I KUWWH@V K B LY HHO EHQU XIKH
GHU FKHPLVFKHQ =XVDPPHQVHW]XQG D3/MUG)DH HILF KWW K
ZLH GDV :DVVHUDXIQDKPHYHUP|JHQ OQOVWY WHIH.QG HQL J- |
GRFK LVW GLH =XJIHVWLJIJNHLW VN HMRWD FDBADWHN BERKQGLH
GHUHQ (LJHQVFKDIWHQ ZHUGHQ P HKQ IPXNVWY WP L GH3H LH G\
UHQ LVW leU GLH +HUVWHOOXQDWHRW : BIF 8 VHOHQUBGIXH J I
VFKHLGHQG 'LHVH ZLUG PD%JHE GIHRKEYQ Q X Q VW® UN /I
VWDWLVFKHQ (LJHQVFKDIWHQ VRDIZH YPDXQGHQ EHMHAL D I:C
$XFK GLH PRUSKRORJLVFKHQ (L UX@VFPK@EWEDY Z L'H9 H.UEKI
QLV VLQG HQWVFKHLGHQG

SDSLHUWHFKORORQDO\WLVFKH %YHZHUWXQJ HEKIUFKVYHHDUNFRKNWRBHRW |
JLVFKH $QDAJMKY EHVFKULHEHQ L )DVHUPRUSIKRORDNVH ULX YV PF\WPHIOA
YHUIDKUHQ ]XQJ LY ODKOXQJVYHUKDOWHQYL )AMXHUGE0 XXPRIF Y6ohW K b €
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VRZLH GHU $XVELOGXQJ YRQ 3D SXMBLIDGIX@YN BRI V8 B S L HIUHH
JHQVFKDIWHQ EHUXKW KDXSWVIFERYAK ZLUNMXQHY ) B R BAUH
GHU (LJHQVFKDIWHQ GHU (LQ]HOODEHIWX KAHYL G HIO PIVVAHRI [) D V
'HFKVHOZLUNXQJHQ YRUZLHJHQG M)A XQYNV® UMW RNEGEW KAN H ¢
WLVFKH )DVHUQ LVW HLQH %HZE0WW R Il IQLVAHUD 0 R EGRIUPFE
%HL VIQWKHWLVFKHQ )DVHUQ VLQG®& KGLH YO HNRMKIWVRANOZDR WK X
1IDWXU EHUXKHQ DXI 9DQ GHU :DDBY SHHRMMHNOZLUNKFJIH Q
KDOE LVW HLQH $QIHUWLJIXQJ YRVH LDEKRU EGHW WHIHD VF K V6
JHHLJQHW 1HEHQ GHU +HUVWHXWO X®DYBRYWEBRVEWUWQHH
)DVHUVWRIIV JLEW HV MHGRFK\WWMRIDKDN @ L RIQH HEULX¥IQ)D ] K L
VWLPPXQJ GHU )DVHUVWRII]XVDP P H®WNWIN QWD KAHYOR D QH L G
JHZHQGHW ZHUGHQ NDQQ P+VVHQ E@DHDPOVHUMWRIIWXYZBH C
GHQ 1DFK GHU 5HLQLJXQJ NDQQ PRW @@+ JHWDEMWQRRPHU)
GHQ 6SOLWWHUJHKDOW XQG GURLWWHODQV RHIUURNWER QU D!
YRQ )DVHUVWRIIHQ IDVVW LP :HVKIQ® ®EP KN @ XGLIH Q HRHPUH W
(LQ]JHOIDVHU ZLH )DVHUOIQJH )DVHUOHQQK® ¥ WU WIHVIDX®X U
PHVVHU XQG )DVHUZDQGVWIUNH ]XV PP\PHIQV WRGEI ZX VU SHMQ H
VLRQ XQWHUVXFKW

'LH JUDNWLRQLHUJHUIWH ZHUGH ® QIH @ HUDAMF K UMGIH QM $ KW I
KRUL]JRQWDOH .ODVVLHUDSSD UDW I8 RPLHHU YoLUHF . X @ & O+ O ©I
VRZLH YHUWLNDOH ZLH %DXHU O0FRHWWR QVQIE0 &QD.OND V\QL iU
ZLUG GLH )DVHUVWRIIVXVSHQVLRIHBHDGWM GHPEKDHL QB R\
ZHJIJXQJ JHKDOWHQ 'LH )DVHUVWRXWKK YHQWLRD U WEX| B MK C
6LHE XQG GLH )DVHUQ ZHUGHQ VAKRQN®Q G HM KO RG\HHW H P
GLH 6WU|PXQJ GHU )DVHUVWRIIV XKSHIQ \DDR Q HEXWAKU K D Q MA
'LH )DVHUQ VWU|PHQ HQWVSUHFKHQG KR UH]R B8 WDHQ G ¥ WRHKC
6LHEH ZHUGHQ GDEHL LQ ]JZHL .OMN\HEGHHPQWH WHE OWH FBNF
JRUP XQG /RFKVLHEH EHL GHQHQ &DI gD\ XQRKUXIPLE) RNETHQ
>%OHFKVFKPLGW @

=XQHKPHQG KDW VLFK HLQH ZHLWBIUBIN\RHBLFHHUYDYH GKW |
JHVHW]W 'LH OHVVXQJ GHU PRUSKRORJILY fXPLMWHIDMFIKQ |
3DUDPHWHU EHVFKUIQNW )DVHUGIQHNYV )DVGN BUMHE V&KX U @R
>+LUQ @ %HL =HOOVWRIIIDVHUK) EHV VELHPP H Q O) VW RSBk
BWDQGRUW XQG GDV $OWHU GLBVHUQJIWHQYG K/DQWHK® WELUVIFKL
JHVWHOOWH )DVHUQ GHUHQ VSHILQUVF KR QL BHIY FKDHW H Q
PHWD RGHU SDUD VLQG -HGRFK VRUHYG H UZL HP DKLV F|
XQG 6WRIIDXIEHUHLWXQJ GLH XUVSU*QJOLFKH )DVHUOIQJF

P KLHU EHDQWUDJWHQ 3URMHNWGEHYQ H&WH GRRIU 6 KIRZLRLL
VFKHQ XQG PHFKDQLVFKHQ (LJHQVF RDIWWHKO & HD \$UWD PX G G
SDSLHUWHFKQRORJLVFKHU 9HU | DGDMM GARI VX & H H WHIDKNW WY
EHLWHW ZHUGHQ N|QQHQ 'HP]XIROURXXNVYHYBRBJHEQFHKH 8D
ZHUGHQ XQG HV VLQG VSH]LILVFKHKADLUBI®RHWHU ]X EHUFN
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JRUVFKXQJV]LHO

=LHO

'DV =LHO GHV )RUVFKXQJVYRUKD HEHQQ ZTHF IGQ R O(R N HICF
HLQ FKHPLVFK PHFKDQLVFKHV 5H FDRX/L QUE YR WU X R MG
VRZLH 9HUVFKQLWWHQ ]XP :LHGHUHLQ \SDE ] B 0D E6IHHNXQ
‘HUNVWRIIHQ +LHU]X VROOWH HNG @W XHW & H Q| DXRIGIHQU
$UDPLGIDVHUQ VFKIGLIXQJVIUHL DEAVQ GW Q XWHUXZUHHES W)
9HUVFKQLWWHQ HUKDOWHQ ZH UIGHU PG LLHPUPOWHHKQD BV
GHU HLQ 3DSLHU JHZRQQHQ ZLUG

P "HWDLO VROOWH XQWHUVXFKW ZHWGEAHQ N\QZU K & M/IXW
OHNWLY FKHPR PHFKDQLVFK DXIVSDWOWHEDKW $UDQRLGXEH
NXQGIUIDVHUURKVWRIIH DXV SKRQROAKDAELPEHIQ QR IHW
LGHQWLVFKHQ PRUSKRORJLVFKHQ PDAGHR AKXM PLWIFK D OL
]X JHZLQQHQ ZHOFKH ZLHGHU LQWQHKBGHIR & KQNWHQ « EH
EHL ODJ DXFK HLQ )RNXV DXI| GHUWHAKIXRORIHY DIONURE
WHUH 3UR]JHVVIRUP

1DFKJHODJHUW VROOWH GXUFK QRQY 8 RM HRIGIH VX )W I
$QDO\WHYHUIDKUHQ GHU 3DSLHUHWHKNXQRYZ HQG HJ6MDHIX
PRUSKRORJLVFKHQ (LJHQVFKDIWHRUFGWH B X XNFR QN XKW
IIKLJH PHFKDQLVFKH XQG VSH]LILVHKK QMHQUH®G HQHI]
HUJHXJHQ ODVVHQ
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*HVDPWYRUJHKHQ

hEHUVLEKW 'DV *HVDPWYRUJHKHQ GHV 3URMHDWHWWWH® QW $EELOGXQ.

9RUJHKHQ

AP 1 (IAP) Systematische AP 2 (THW) estone erstand be
Untersuchung chemisches Mikrowellenrecycling Bee gsmog eite
Recycling der Fasereige

| l

v
AP 3 (alle)
Charakterisierung Rezyklat

AP 12 (alle)
Ergebnisaufbereitung / (Patensthisbung )
Dokumentation

*
AP 11 (THWI/IAP) AP 4 (PTS) AP 5 (PTS)

_ | Anwendungstests L, | Aufbereitung Blattherstellung
i (Labormafstab)

* l

AP 10 (alle) 0 d AP 6 (PTS)
-» Be'nChmarlfmg/' b 3 pildung d Kalandrieren

Wirtschaftlichkeit 5 e (Datenerhebung 2)

* piereige dalle l
AP 9 (alle)
Ermittlung spezifischer AP 8 (PTS) AP 7 (alle)
Papiereigenschaften \ Ubertragung in den Prozessoptimierung
(Datenerhebung 3) TechnikumsmalRstab

$EELOGXQJ hEHUVLFKW GHV $UEHLWVSODQV

'LH $QIDQJVSKDVH GHV 3URMHN®Q H\ Q& QH]X M UW B U/EHF IKWIDUR:
5HF\FOLQJWHFKQRORQGHHLQHQ 7HLO XU 8QWHUVXFKXQJ G
GHU 3DSLHUKBMBVWHOOXQJ

P HUVWHQ 6FKULWW ZXUGH GLIBBHFIPEHQ@JHAKWINHO W 6RO
VHYHUIDBKRBUHXQ G OLNURZHO @B Q WNVWHRMWLVFK XQWHUVXFI
EHL ZXUGHQ GLHVH $UEHLWHQ GXGHY SHHNOKDWY NZLHUEV &
GLH $QDO\VH GHU )DVHUPRU$SXRORJLH XQWHUVW-W]W

$3 GLHQWH ]XU $XIUHLQLJXQJ GHWOGRPDRODWFK HRU: KIDVBH E
YHUDUEHLWE®J IGRHDERUPD%VWDE XQWHUVXFKW ZXUGHQ

'LH VR JHZRQQHQHQ (UNHQQW QL V \HHZZM WNGHIQ JHHQEW MV HXUPX
GHU ELVKHULJHQ (QWZLFNOXQJ JXKWHQU B URKHDV XGRS WQ PL

UH®3 $QVFKOLH%H®G NRIQH WH]H®W XU DXI GLH 9HUVXFK
PDVFKLQH *EHUWU®IHQLHQGH QXU &KDUDNWHULVLHUXQJ ¢
FNHOWHQ 3BBLHEUMGKQH [NRQRPLVFKH %HZHUWXQJ GHV .R
ZLH HLQ 9HUJOHLFK ]X GHQ EH U.RIQMNX WU B H@]SN\R GHHNIW-H € DAX
JHIsKUW HLWHUKBBQ HWH @HVUH KN HUVWDWWXQJ

=XVDPPHQDUEPNL®BWHDQWUDJWH )RUVFKXQJVSURR® NEWM Z 80 & HGP P E)HULDAK\QW
GHU )RUVFKX®RIWU ,$3 GHU 7+ :LOGDX VRZI1E8HLOWXIQU EDXARKFEKL EKNBRUWINMJI

VWHOOHQ

NOHLQ XQG PLWWHOVWIQGLVFKH 8QWHUQHKPHQ GXUFKJH
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'LH 376 EUDFKWH XPIDQJUHLFKH (G HIK)DVHIUNQNIRA | B X ILEH
WXQJ )DVHUVWRIIPRGLILNDWLRODEGQG 3D SL HWKKQLNAXHP
ZLH LQ GHU 3DSLHUIDVHUVWRIIXXBIG GD8LMDX@QH ROQHUH
ZXUGH :LVVHQ LQ GHQ %HUHLFKHQQRKBROYRIONVHS5 B FI\F (
PLGZDEHQ HLQJHEUDFKW 'LH 7+ VHOXGQG 8WWWXHXMEH H[Q
leU GDV OLNURZHOOHQUHF\FOLQJ EHL
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ODWHULDO XQG OHWKRGHQ LQNO 3URMHNWEHJOHLWXQJ

SURMHNWEHJOHLWHQGHU $XVVFKXVV

6LW]XQ:IKUHQG GHU 3URMHNWODXI]HLW HIkRGWIHM 6LQVTOE HOD B H\D R E $
JHQ DEJHKDOWHQ ZRUGHQ

7TDEHOOH hEHUVLFKW «EHU 6LHW]B@$V]IHLWHQ XQG RUWH G

'DWXP 2UW 7KHPHQ 7HLOQHK
PHU]DKO

2Q0LQH YLD 06 7 .LENRII OHHWLQJ

2Q0LQH YLD 06 7HDPV 3UIVHQWDWLRQ YRQ (UJHEQLVVHQ
2QO0LQH YLD 06 7 3UIVHQWDWLRQ YRQ (UJHE!
2Q0LQH YLD 06 7HDPV 3UIVHQWDW IBRIRMRE (UJHEQLVVHQ ]XI

WDEVFKOXVYV

ODWHULDO XQG OHWKRGHQ

iggp(;'fvzv?/EUQXUFK GHQ SURMHNWEHJOHLWHQGHHBX¥KEKBWD H3EHDZ X
SCaUn PLGZDEHQ XU 9HUI-IXQJ JHV W HIDXCHN= X\DERRHOGH H WIXD J H Q
GHU LQ GHQ :DEHQ YHUZHQGHWH®W®DSLHUH LVW QLFKW E

,P 3URMHNW ZXUGHQ YRUUDQJLJ &DEHQ XQW@& UV XFKW

& LVW HLQ KIXILJ HLQJH VGNU WeHH] H DFEKHEXVD\B VL@ G =H(
ZHLWH XQG 'LFKWH HQWKDOW Hi® O KWLM VEHU JDEWQGL® P
DQ 'HU :HUW  NHQQJHLFKQHW ®/LHX QHFKRHQ GO WN JLF & WHH.
VWHLJW DXFK GLH )HVWLJIJNHLW GHU :DEH

'LH 6ROYRO\WHSDUDPHWHU ZXUGHQ IM\QALKNWG §RQEMHOND D
HUDUEHLWHW )sU GLH 9DOLGLHWHOQDIN ZKUGKRK HDE® G 1P U VO
XQWHUVFKLHGOLFKHU =HOOJHR PHNDWIHR RQYCH B BHQ GHVB L B |
ELOGXQJ

)»U YHUJOHLFKHQGH 8QWHUVXFKXQJHEG ZSOJTHQUPKXGHP F
PLGSDSLHUE|JHQ YRP 3E$ ]XU 9HUI-JXQJ JHVWHOOW
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6ROYRO\VH

7TDEHOOH 9HUZHQGHWH :DEHQW\SHQ

%H]JHLFKC :DEHQW\S %HPHUNXQJ

& OHWD DUDPL 6WDQGDUGZDEH PLW XQWHUVFKL
7<3 "DEHQK|KHQ PP

& OHWD DUDPLGEKMUHHEMOOZHLWH HUK|KWH 3D
7<3

&1 3DUD DUDPL' bKQOLFKH 6SH]JLILNDWLRQ ZLH 5t
7<3

&1 3DUD DUDPLBEQULAKMW 6SH]JLILNDWLRQ ZLH 5t
7<3

$EELOGXQJ 9HUZHQGHWH 0DWHILMLGELEDY LHOWHUDEBRWL W =1

=: PP XQG :DEHQK|KH :% PP PPE]Z 9PULDQWH PLW =:
PP :% PP SDUD DUDPLGEDVPRUWH6:DER =: VRZLH GLH

EHLGHQ OXVWHUSDSLHU SDUD D WARAEELHMHMW XQG PHWD

IDERUPD % VMWDEROYRO\WHSDUDPHWHU ZXUGHQEBL.ROE
WHW 'DV 5HDNWLRQVJHPLVFK ZXWGHUE LWP WL CPIBI[ HR.Q® \
]XU 6LHGHWHPSHUDWXU XQWHU B¥BELIXWALHHX®0WG W
SLHUVWUXNWXU ZXUGHQ KDU] XSQG UWOMENMWRQ IU® L H LS
DJHQ] PLW +LOIH HLQHV gOEDGH\. WMV &ICHG XYW P §HIS B
EHL GLHVHU 7HPSHUDWXU JHKDRWHADR 'LIRLEXIKES WY KW
GHQG I+U GLH )DVHUDXVEHXWH LWV GO UJILHWEOUFKHE
5¢KUZHUN VRZLH GLH +DOWH]JHLW&EHL 7HPSHUDWXUHQ

.OHLQWHFKQLVFKIBE DX%VMIIFKHQG )DVHUVWRII [+U GL}
QHQYHUVXFKH EHUHLW]XVWH O OH@K HXW GEH N MQHK HLQ/GS H
QHP 5:KUZHUN XQG HLQHP GRSSHOZD QPG.IW HHR. QG I? CB\ AND
IOXVVNeKOHU DXVJHUsVWHW 'HAUX)BI\DHKNWRIV\Z KOG L (
JHQJJHPLVFK ZXUGH DXI ! f& DXIJK KL VG IXHOCH B LAH PS
UDWXU JHKDOWHQ
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(LQH OHKUIDFKYHUZHQGXQJ GHV 5HIDAIK QYIHG\RIFW | MM ULO/ING F
JHUW VLFK GLH ([SRVLWLRQV]HLMD RIQVGHWH LV ¥ Q & HIFD F R U3 B
(QWQDKPH GHU $UDPLGSDSLHUVW URFMWMQEDPD KBHW HQ® H U S
+DU]SDUWLNHO )LEULGH VRZLH 5HDIHQUWWRN VI KYG H ZDX V
VFKHQ ZHUGHQ

OLNURZHOOHQYIHUMNOPRWLVFKH 3UR]JHVVURXWH *ODVDSSD
IOXVVNsKOHU ZXUGH LQ HLQ HO HWNWURP DY N WIXWUFGKH V. P H
 QGXVWULHPLNURZHOOHQRIHQ +H3$KDXLYWRW P DNYRZPFERH
LQHUWHQ ODWHULDOLHQ DXIJHED XYW UYERLEBGNMNQH 9HLL\IXWF |
DXIEDXWHQ 'DV (UZIUPHQ GHU 5HA\FOHQN VXRK XQEGRIOIW
YRQ GHQ GLHOHNWULVFKHQ (LJHQ@DAVKHDUWBHQLEBU 5HRYE 8 DQ
O|VXQJ 5HF\FOLQJJXW VRZLH GHQVYIHRIPGNWVUX B G B B HBIN Y
ZIKOWHQ OLNURZHOOHQOHLVWXQJ DEKIQJLJ

'LH *ODVJHUIWH )DVVXQJVYHUP|JHQUGHELPLW |DLWHHUR S W L
VFKHQ 6HQVRUHQ )27V DXVJHU+VWHSMWFXPOGQVYO(VXIQPHQ
]X *EHUZDFKHQ XQG GLH OLN UR Z H@O HIQHD HLMWOQQJ ] X XUHGEIK
DXI PD] EHJUHQ]W DOV 3DUD PHRMUHZHDIMWZ X' G H7 B P
SHUDWXUVROOZHUW ZXUGH DXI| HDQHQHELHEHWHRS 6 D R W X
HLQJHVWHOOW

$EELOGXQJ ,QGXVWULHPLNURZH®OHQRIGDWYREE 6726 RL
| *+] PD[ *HVDPWOHLVWXQJ HEHXHGHUMXFKNMOXIEDXWHQ LQ G
OLNURZHOOH *HNRSSHOWH / SRDEWQ (PHQ P4ANWHX WMRZIKHDHU UHF

$UDPLGILEUIEXH (UK|KXQJ GHU $UDPLGSDSLHUIUXMLIM I$U\W PAHU GEIWL G R

XQG $UDPLGHLQJHVHW]W 'LHVH YHUKDOWH QELIFKHQG XIQRs SULIRA. @ DS

VHUQ JHEOLFK I+U GLH 9HUEHVVHUXQJ BKDI \WHBKXY W BIGH Q (%X FK
l+U GLH KLHU HQWZLFNHOWHQ 3BEN O/RWQ SIS IVHF K H Q/ B O D P& K
ILEULGHQ XQWHUVXFKW ZHUGHQ

*UXQGFKDUDMWHUHQG 1XU 3URGXNWVSH]LILNDWURGY LPXHWAH. \ERIOH X-QEG-
VLHUXQJ WKHUPRDQDO\WLVFKH XQG VSHNWURESR®LV¥KHDEHQDKU
XQG =ZLVFKHQSURGXNWH QIKHU ]RHFKDUDNWHULVLHUHQ 7
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5H]\NODW
DQDO\VHQ

7TDEHOOH OHVVPHWKRGHQ
SDUDPHWHU OHVVPHWKRGH

=HOO XQG )DVHU. 'LIJLWDOPLNURVNRSLH

'"HIJUDGDWLRQVIRUWVFKULWW '"LILWIVQRIEN UR& NRSLH
)7,5 6WUHLIHQ]XJYHUVXFKH

7TKHUPLVFKH %YHV\ 7TKHUPRJUDYLPHWULH
%HVFKLFKWXQJVDQWHLO *UDYLPHWULH
J)DVHUDXVEHXWH *UDYLPHWULH

=XU %HZHUWXQJ GHU :LUNVDPNHLWLGRUZNUGHQ RWNW|
VNRSLVFKH 8QWHUVXFKXQJHQ GXO¥K.JIHFKHQDRQG\Y b
$QWHLO YHUEOHLEHQGHU +DU]SIQUWNVKHOL 88 VWWOLERW ¥
WXQJVNULWHULHQ .DSLWHO HY. @ DH/MDHYHHLQO XAXVGHH P
JOIFKHQJHZLFKWH GHU :DEHQVW UMHW H/Q ZXUPG MV WRHEO @I/L |
SLHUNRQWXU QDFK GHU FKHP LV F KHQHW® &P QO X K « WO
LQ HLQHP /|[VXQJVPLWWHO ]JHU ILE OWD U§ F K QGWNHDRENAWR
$UDPLGSDSLHUVWUHLIHQ 'HJUDGDWLRQVPHUNPDOH DX

$Q DXVIJHZIKOWHQ 6WLFKSUREHQ ZXOGMHIH © I N U RAHN. ROXL
H\HQFH 9+; EHVWLPPW 'LHWVN\GHHGWHKQ MWWSHKIQN
WHUH )DVHUOIQJHQDQDO\VHQ HUHROYXNBBUGD AWK ¢ HUWA
WHQ DQ GHU 376

%UHFKW +ROOHUPWHFKW +ROO )UDNWLRQLHENZEHZALUG ALKHUNEOHDRQAX
WLRQLHUXQXO0 9 GXUFKJHI-KUW 'LH 9R UDHANK KGNHPQ 3 UD QEIHI WAH

OHPEUDQVRUWLHUHUV 'HU )DVHUNWKIZ HZRR\G X Q G DD/IHI
QHU HEHQHQ )OIFKH XQWHU GHP B6IHW|PRQN M WIHQYI @ 8 U YW
OHQ JHZDVFKHQ 'XUFK GHQ XQWHEWF&BUQIGIR\E W H HPHE U
ZLUG DXIJUXQG YRQ 6DXJ XQG 'UXENEKUINX QZHE DV DNW
QHQ JHUOHJW YRQ GHQHQ GLH JHRQGIMY GRKWW KH®ISHO B
VSsOW ZLUG ZIKUHQG GLH JU|EHHU E OHXIE &/HX Q30 QW RKH
‘DVFKGDXHU YRQ PLQ HQWQRPPHQ \X®HUJW WDUREF-N. QHW
GHU %HWULHEVZHLVH ANOHLQHU N EEFWWHUWD V FEKZD V V

+DLQGO )UDN@ISRROHKQXQJ DQ =(//&+(0,1* OHUNBGDGIWWA 30DBNWLRQLF

QLHUXQJ

PLWWHOV GHP +DLQGO *HUIW XQ@WHUMXKBKW P'IBEKD QALMI
7UHQQHOHPHQWY LQ )RUP HLQH YD ¥FHK@L WRRO 6 WQV HUR E
JHWUHQQW ,P 8QWHUHQ 7HLO GHMWV)VYDRKVHR Q HHX G VL
OHPEUDQ GHUHQ HUJHXJHQGHQ 'UXFNHUYQ X ® B XJHEHTH
GLH NOHLQHU DOV GLH 6FKO LGKBFKNVNQ&J\8 XXFEK LHH BR
PHQ OIVVW

'LH $XIEHUHLWXQJ PLWWHOV GHV H D LRGIW HJ BIEW Q RIDQ
]ZHL YHUVFKLHGHQHQ B6RUWLHWMSOD W WM QH L ©ZHHUL 66-RKADL
YRQ PP XQG PP 'LH +XEIUHTXBBDEHWUSUR 0LRX\
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XQG GHU :DVVHUGXUFKVDW] O PL@QVXYHHOMWIDEH LGHGH O\
JUDNWLRQLHUEHKIOWHU HUIROJIVGIQ W RPELIMO 6D BV H U: DI WV +0LDv
ZDU )*U GLH )DVHUVXVSHQVLRQ EXNGBHW [XDHEKVIMWQ D5DV
VHU IsU OLQXWHQ HLQJHZHLFKWDXEGQPRVWKOLHWBAQG G
GUHKXQJHQ LP 'HVLQWHJUDWRU DSIUGD.YWKWQ 0D &KW DO B\
ELOGQHUV ZXUGH HLQ )DVHUYOWH\ W EE L QIGEIMU XIHW URWN @
WHQ 3UREH ZXUGHQ LQ O :DVVHU QHY¥XEH P X\WKL O LH HHA DD
%OLW]PLVFKHUV JHUIDVHUW $E I6GIWLRXQIDEH 88U Y DMMWUIUR
EHKIOWHU EHWUXJ GLH 9HUVXFKOBRXBHU 8HQWWAK UDHX G
OHPEUDQKXE XQG GLH :DVVHU]XIXKIX D KW R: DS/W HUQ/GN B ¥ U
ZDQQH JH|IIQHW 'HU ZIKUHQG GHU ZIDRFWGE DXHMWWXKMIRH V F
ZXUGH LQ HLQHP *HII% DXIJHIDQJHIQOX\QG IDQW PKIG H HoM Q BF
'"HU DXI GHU 6FKOLW]SODWWH ]XAX%FGHGHLE QR B P H)® KQGV M
HWZD O :DVVHU JHJHEHQ $QVAKOGH% BRSLBX.YW KHRL W k
/IDERUEODWWELOGQHUV HLQ ) IHWHWR NG N W KKEL® G H WV I6Q HY
EHVWLPPW

6RPHUYLOOHLODNIEHUHLWXQJ GHU 5H]\NODWH MHINOVE RW LG KB HER WH I
WLRQLHUXQJROJWH LQ $QOHKQXQJ DQ GLH 7330 3 R &8RP AGPLIOHOQIL Q/J SH

HTXLSPHQW 2 (V ZXUGH HLQ 6RPBUVYLO QP DURNWORIHIDU JI
"HWWUH YHUZHQGHW

)*U GLH $XIEHUHLWXQJ ZXUGH BHYH6ERIOQMYISOQ VW WHR @ LV
PP YHUZHQGHW 1DFK $XIVHW]HQKGIQUOREWD B SO WM HX [Z
GHP 6LHENDVWHQ ZXUGH VLH PLW HM)HW &SMEHNBDO@PH U
'XUFKIOXVV GHV :DVFKZDVVHUV YRGN YRQPEDR XQGEDLUD 'U
HLQJHVWHOOW 'HU ([JHQWHUPHF K D QIKKXRXIH @ YU @HHD QI
JHVWHOOW $QVFKOLH%HQG ZXWAHZDO VGAEHU)BEHU®POXS HE
LQ GHQ 6LHENDVWHQ JHJHEHQ X @& @GXAUWH:@ \JFK/]\NWDWWHRWQ )
GLH )DVHUVXVSHQVLRQ ZXUGHQ LQGWIHYDRRAH ' YRDEHUWWF
WHW LQGHP [+QIPDO J 5H]\NODMIBEHQXQQ PIOW:DVVHU
8PGUHKXQJHQ LP '"HVLQWHJUDWR UX YR KB DQ]HOLW -G HHOV W
VWRIIHQ GLH GLH 6FKOLW]SOBWW®W H SQN R LHIR®% K Q EH QK | DX
JHVDPPHOW 1DFK $EODXIHQ GHU =GiIGN HZ XD\G\HHQU BXH K KQR W
JHVWRSSW 'LH DXI GHU 6 RUWLH Y3 OHDWW EX]XG&HMBNH B BMLRFE
PHQ XQG LP 7URFNHQVFKUDQN EHL VHW]HOWGHRENBDWW 1L
VWRIIHV DXV GHP 'XUFKODXI| LQ GHFGBXItDYYEHWKPQWHK UOZX
HLQHV 6FKODXFKHV DEJHVDXJW X© GWXDRD IBHNMQHLF 61D X DNO
VFKH HLQHV %+FKQHU 7ULFKW BN X XPPLSX B [SGIWDHEU LXOWGU HIH Q W
DQVFKOLH%HQG LP 7TURFNHQVFKUDQN JHWURFNQHW

“HOQWULIXJDWXHJUHQQXQJ QDFK 'LFKWH ZXUGB® 8@ @ HUHXFERKS HIGMWQ ULQ

A81,9(56%/ 53 GHU )LUPD +HWWLFX YRWIHIIRFMHHUE@ | 'D
JHQ GHU 7LVFK]HQWULIXJH OLHJ@QEBU GHV +P/U]HXUYRWPH
5H]\NODW ZXUGHQ USP IsU PLQ XUB® I-RLQPUQZLH
PLQ XQG PLQ HLQJHVWHOOW
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=XU JUR%YROXPLIJIHUHQ S8OWHUVXRAKNQIX&UHEG H (GH € GBXNL
JHQWULIXJH A5272 6,/(17% 563 G'HW JHQREMH WHEWQFKH
.DSD]LWIW YRQ [ P/ DXI1ZHI8W\W UHIKEKWOBEHYLRIQV @ HGL H L
VHW]WHQ ODVVH OLPLWLHUW

JORWDWLRQVRQ@HOHKQXQJ DQ GLH ,1*('( 0 H W KRG BID]XPH HH.@ M IXQ B

VXFKXQJHQ HLQH 376 /DERUIORWDWLRQV]HQ®H HALLOUHWY HXQWW ¥ WRF
PLW HLQVHLWLJHP hEHUODXI LVWVWXRVRH UBDXY|\W LDHKQYQQ
$UDPLG 5H]\NODW ZXUGHQ HLQH W\BLWHARD JHIQGNHLRI RV
PHQVHW]XQJ YHUZHQGHW EH]RJHQ DXI RWUR 3DSLHU

1D2+
gOVIXUH
:DVVHUJODV

6LHEDQDO\VHQ $QOHKQXQJ DQ GLH ',1 ] X UHG.IQH € DHOED/DX VIR EIX QG H\
XP GLH 5H]\NODWIDVHUQ YRP 5HV®KD&HQXPWKHBQH G U
VLHEH *EHUHLQDQGHU DQJHRUG QHWH XI®I® SIDXJ QG H' I6H H.
VFKHQZHLWH GHU HLQJHOQHQ 3UBINK HEEH @ LBV WRQJ X
I  —P XQEHNDQQW ! —P ! —P I'LH-8ASDUDWLRQ
HUIROJWH PLW HLQHU GHILQLHUWHWGLGI BoHZHBXQROIWH M
FNHQHU XQG QDVVHU 8PJHEXQJ

/IDERUEODWWBE®RUEOIWWHU ZXUGHQ QDFK GHPLRDSQGHK®KXKBQ BRAU,
GXQJ .62 JHELOGHW 'LH $UDPLGIHEQLBHUGO® $ QDHPILGH D\
VHQYHUKIOWQLV YRQ HLQJHVHAIMMMWHKQBUS LD FKE RIE
JHQHQ ODVVH YRQ FD J P83 KHUDIBVRMLKEEOW L HEWDH SHL B |
FKHQEH]RJHQH ODVVH LQ GLHVHU *Q|%D-EHRUDBQUGH GO
)DVHUDQWHLO LQ $UDPLG 5H]\N ODRKIQMMWQD X QG WHD PV
DX|I HLQHQ 5H]\NODWIDVHUDQWHLGHWRQH]HS WHQUW W DWILF
=XVIW]OLFK ZXUGHQ %OIWWHU PLWGHW )LEULG $QWHLC

.DODQGULHUX®J/DERUEOIWWHU ZXUGHQ PLWWHOLN GB¥(7D PR WNIR@®D
IDERUPD%VWHE@GHQ 6SH]JLILNDWLRQHQ NDODQGULHUW

:DOJHQDQSUHVVGUXFN * 1 PP
:DOJHQWHPSHUDWXU ELV f& EHHIHFGHEDDLDOIHQ JHW
*HVFKZLQGLJINHLW + P PLQ

376 )RUVFKXQJVEHULFKWH



AN18 1T e A Zopee €] Z8e Ip /'&rs}EZ v Tiifl Z

5DVWHUHOHNWURXIQDKPHQ ZXUGHQ PLW HLQHP 5DVBWHUHGHNWURQHQF

QHQPLNURVNRS(H DQJHIHUWLIJW 4XHUVFKQLWWHHDIDXNOGKQHPDWWHIOV |

5(0 l[*KUW 'D 3UREHQ I*U GLH 5DVWH OHHOIMNM. Y RIQ HOQHRLIVINIUKRIVIN P
KRFEFKYDNXXPEHVWIQGLJ VHLQ PVVHIQURBQGLAIU N BWH & XAKGEGIHU
GLH 3UREHQ YRU GHU %YHREDFKWXQ JR® &G\ 6 LK W LEHME & W
WHUW =XU %HXUWHLOXQJ GHU UGHQVEKIQ S5\VONVSHPIRDERRIQR <
LP 5 FNVWUHXHOHNWURQHQPRGXV HU]JHXJW

7KHUPLVFKH'LH 8QWHUVXFKXQJHQ XU *ODV<EHXUDWHK WWPRIP\SFHUDQV %Wl X
$QDO\WLN VWIQGLIJNHLW GHU OXVWHUSDSLHUKHAXUGHIBHW]NDOQRBP L\
PHWHU '6& XQG HLQHU 7KHUPRZDRIHGR$G X BRBOKOH V¥ WWOW U

JLEFKWPLNURVXR %HXUWHLOXQJ GHU HUKDOWH QGHXQE SIRAN /XY IDVHAK QL X

SLH XQG )DVRUWWHOV YHUVFKLHGHQHU )UDNWHRQLEUHE W RW XY G GHIF

OIQJHQPHVVBGOWU $XIEHUHLWXQJ JHPHVVHQ =X\ W[BK FKLEX)DWHQ QXPJ i
GHV $UDPLG .XU]JVFKQLWWHYV XQBPGHUDJXDAUGGHERU YRR EH
GHQ 3UREHQ PLNURVNRSLVFKH $XI|@DKRHRY NPRSHWHDOA R HV
SXV 6=; DQJHIHUWLJW XQG GLH YD,VPBDUB{®BRQ PDLWK DXNH C
JHZHUWHW

=XU 3UREHQYRUEHUHLWXQJ ZXUGH®HUJD PVVHUQJIJHRREHQ
XQG PO :DVVHU KLQ]XJHJHEHQ GXWHQ VHHWQ SHOMADD V PK L
YHUHLQJHOW XQG MHZHLOV FD RQ P)XI Gl QHQ VHEUNNAS WQ V.
cEHUI*KUW JJI ZXUGHQ GLH )DVHUWRYL\DWHONPHZENHHINIWSD 1
QDGHO ZHLWHU YHUHLQ]JHOW hERUDQDEKW 2 WGHONE RH N(
XQG YRU GHP OLNURVNRSLHUHQ ]XIHEOKVG ADQ V F K D VN %\ C
HLQ '"HFNJOIVFKHQ DXI GHQ 2E M HINHWWWII%BoHHW X J I ZHXOUHG M DXV

IDFKHU IDFKHU IDFKHU QU X QUFKR U RHKDOW GDV!
GLH )DVHUQ LQ YROOHU /IQJH DXIOHQRWKH Q |IHHEIEH QPHRB B Q
6RIWZDUH ZXUGHQ GLH )DVHUOIQJH G WMAGHU (JDGHH X QE P H
$QIDQJ GLUHNW ]X LGHQWLIL]LH PHQ ZDWWBQYREHD WHUDU®
JHQ JHPHVVHQ ZXUGHQ 'LH )DVHUGHDJIHBQWHOH H % H R BHV XX
WLVWLVFK DXVJHZHUWHW
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6FKPXW]SXQRMWU %HXUWHLOXQJ GHU 5HLQKNDWW QBB K HKWMDW B X DE/HHW

PHVVXQJ

ZXUGHQ 6FKPXW]SXQNWPHVVXQJHQ P LUV BIDIVK'Q WS 6P X |
GHQHQ GLH )OIFKH DQ 5HVWVWRIZKY GBE QWY HYY DWWV
GHP $UDPLG .XU]VFKQLWW XQG GHQ 3HDRO®WEDVGHQV
XQG QDFK GHU $XIEHUHLWXQJ XD@HUWYXFKWY @ KH \4H D X
XQEHKDQGHOWHQ 5H]\NODWIDVHUQVX\Q BXEERH QUDIPGE U
VHUQ LQ O :DVVHU I+U ED 0Q@ XOW H @ X\ RH 8 ¥ H R DKDH\Q X
%HQG PLW 8PGUHKXQJHQ P LWHRLOAHD GIHWVHR/Q QN
1DFK GHU =HUIDVHUXQJ GHV 0DWHWULD®MZXWE&HQ FLER
EODWWELOGQHUYV GLH )DVHUY OEMNWVH BNV VOX@GE GHHW
YOLHVH DXV GHQ DXIEHUHLWHW HXH UD¥HIE @ IKIWEX@I @
BRUWLHUSODWWH ]XUsFNJHEOLHE HIDWVH YD YHHIHE HQ X Q!
HEHQIDOOV PLWKLOIH GHV 5D SHIGV. |GWKH D AMHERYUELOHDAM V
VWHOOW XQG JHWURFNQHW (V 1ODW\G BGEHL)BDHD I LX
90LHVHQ VR YHUWHLOW VLQG GBWYV GDP NWNL®IEH)HK ®Q
FKHQGH )OIFKH NRPSOHWW PLW 3URE HXHRD WHULBO E H(
GHQ JLQ O :DVVHU JHIJHEHQPK@G G L H8 B BWSHKX\DLIRQ
LP '"HVLQWHJUDWRU EHKDQGHOW 503G G E[MXK B Q O EFRW\EK
ELOGQHUV HLQ /DERUEODWW KHUJHVWHOOW

U GLH 6FKPXW]SXQNWDQDO\VH ZBYEHQOLGWAHK QD A kdH.
GHU DXI| GHP 6FDQQHU SODW]LHUWWVBX®Y § QB0 \IVX\PRHZX!
XQG GLH $QDO\WH JHVWDUWHW \VOLOINFHKQ & X U)®HF& HHVX
JLHUW GDVV VLH NHLQH )HKO QW6 \WVOIHIR H\Q WHVHVD W X D
HQGLJXQJ GHU $QDO\VH ZXUGH GMWHDQEHUM 8Q B EGLQHV
VHULH DEJHVFKORVVHQ $XV GHQ I®UPKMQVEOIGHH® 63FLKHP
WHOZHUWH XQG 6WDQGDUGDEZHLFKXQJHQ EHUHFKQHYV

YJRUPDWLRQVPHY %HZHUWXQJ GHU KHUJHVW HOPWWH G H D EFRDUEE GIIWAVDHY

VXQJ

KHUJHVWHOOWHQ $UDPLGSDSLHUHOZK GG LXKWUEH6PROP L
WLVSHF JHPHVVHQ $XV GHQ PLW GW H GDW HQUPDI/LFHKU
GHQ ]JXQIFKVW MH YLHU UXQGH % &MUWHRIQ PLRAPHDQYMPH
VWDQ]W 'LH %OIWWHU ZXUGHQ DXQGGBP \6 BDOQMNUHBRI
A)RUPDWLRQ?® DXVJHZIKOW $QVFKID LIH%W Q G WKW GH G LA
DQDO\WLHUHQGH )OIFKH VR SODHNKB OB GGV O/LL\M WH.\
'DQDFK ZXUGH GLH $QDO\VH IRUWJHMWHIW$W D ODFHK ZHHHI
GLH ZHLWHUHQ %OIWWHU GHU JOHLRKHQ RYNDWR R Q VXK
VXFKW XQG GLH OHVVVHULH DEJH VRROHRY VHQW H)XQV GGHHIC
PDWLRQVNHQQ]DKOHQ .RQWUDVW Q% WRONHINHH W QZ
BWDQGDUGDEZHLFKXQJHQ EHUHFKQHZX UBRQ G&HQ) RDPR
WLRQ GHU %OIWWHU JHPHVVHQ
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=XJYHUVXFKHH =XJIHVWLIJNHLW GHU /DERUEOQ/JI8BWHU ZKHNGMLRPWK ', 1 (

'LH I+U GLH %HUHFKQXQJ GHU FKDWBINGWHHWU E X W IENWRKLHIQ! HH Qe
Q|WLJWH IOIFKHQEH]RJHQH ODVVH'XIQ@A ' I6RNH Z0QUGGHQ QDF
"1 (1,62 JHPHVVHQ $XV GLHVHQ IVHOWRK GIRQ ¥ AKH Qv
EDUH %ODWWGLFKWH EHUHFKQHW ZHUGHQ

IXIWGXUFKOIYHLPHVWLPPXQJ GHU /XIWGXUFKWOIKOLWMHQWF®&DBR *XUOH\
NHLW QDFK *XWMdHLQHP *XUOH\ '"HQVRPHWHU HIPHHYE/HHIQ ZXHGHKGIL H LEH L

8SVFDOLQJ

GHILQLHUWHYV /XIWYROXPHQ EHQMN\WW | PHPQG XV ZK \GE& H QB WIR

OHVVXQJHQ PLW /XIWGXUFKJDQJ YRQ®E HW VMXQ SO HUV
PLW XPJHNHKUWHU /XIWVWURP UL K W\WXQQH CEHLRKHE B ZXUNME H:
HLQ OLWWHOZHUW JHELOGHW :IQ&®QWHUVHUWH @HIQ R BEHU
$EZHLFKXQJHQ JHLJHQ PXVV GHU GHQVXFE HL B OH WKRKDOZ &
MH 3DSLHUVHLWH JHELOGHW ZHUGHQ

'LH /I XIWGXUFKOIVVLINHLW ZLUG LQ —P 3D V DQJHJHEHQ

'D VLFK GLH %HGLQJXQJHQ EHL @G U5 HLE RD § OHDWNHW EHL 0 HXQ
PLW GHU 3DSLHUPDVFKLQH XQW H YIVAKQN KD WKIDE GHIY KD O
ERUEOIWWHU QLFKW DXI LQGRVWIWRHO @K BGISQ HUWHD PE 16 SW &
DXl GHU 9HUVXFKVSDSLHUPDVFKWEB &XHQJI K RW HWUDWL G XD S
UHQ PLW GHU 3DSLHUPDVFKLQH VM® G&HE§ OLHEKW HOVHID I
SHQVLRQ ]XU 9HUI*JXQJ 'LHVH ZXBBUQLMWHMHWMWYSUHFKHQG D.

=XU hEHUSU+IXQJ GHU (LJQXQJ G HHUY¥M]NMDODXWYUDYRQQ$ WO
PLGSDSLHUHQ ZXUGH GLH 3DSLHUKMNEKWSHIDSLHWP DXF KHIQM
JHWHVWHW +LHUI*U ZXUGH HLQNRQIFKH®©E& HJQJH QW WHEW F
(V ZXUGH GLH 9HUVXFKVSDSLHUPDVBRBQHUMPHFKOKQEKMNP
BWLIWXQJ LQ +HLGHQDX PLW 6FKOIUY GHEWVWURIFNRDODIX Y X Q2
GHW

(V ZXUGHQ 3DSLHUH PLW HLQHP $UHDPKI®IWRUNGYRUDPLGID'
KHUJHVWHOOW 'LH 6XVSHQGLHOXWH CGHUG)IDH BUDWIRGIH EHUI
XQG GLH $UDPLGIDVHUQ VHSDUDW LP 7THFKQLNXPVSXOSHU

'"HU )DVHUDQWHLO ZXUGH ]X 5H]\NODGV | D VB XQFKX EVWLW >
,Q GHU 5H]HSWXU HQWVSULFKWHILMIDWIDVHKNQG =XVI®]OL
ZXUGH DOV 5HIHUHQ] $UDPLGSDSLBU. XQXV FKIQV WW. KFHKUH P
VWHOOW $XI1JUXQG GHU .RPSOIBILS\LINWE B P i WUWRKH OIOX\DXF
SDSLHUPDVFKLQH ZXUGH GHU 5H NQO\W WIHIW B b BHIX | EH
EHL GHQ /DERUSDSLHUHQ XP HIEQH® @ |4 Q GFK N IE X R QWARA
$EODXI ]X HUP|JOLFKHQ
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'"LHOHNWULVHAKH GLHOHNWULVFKHQ .HQQZHUWHVEXHQHES R NW URFGH

6SHNWURVNRRGFHSW )D 1RYRFRQWURO KUPKRHWWGIW 'LAHP3URE
GHQ GD]X LP 7ZKHUPRVWDWHQ GHV 6RNWERRFHW HW&Y P
DXIJHKHL]W :IKUHQG GHV $XIKHIWHQRKBAX)X@M\BLRQEGDBC
SOH[H IUHTXHQ] XQG WHPSHUDWXUDEKIQJ6H 7 U % H
(36pp | 7 LP J)UHTXHQ]JEHUHLFK ERQW L¥|PE\LV 0+]

%UDQGWHVWDRV %UDQGYHUKDOWHQ GHU ODVFERHRBROD DQIBH ZHKWOG
EHXUWHLOW 'D]X ZXUGHQ DXV GMRIBDRBHG UE|BPA @ D QD X
PP EUHLW PLW GHP 6FKQHLGSORWMMHKQR@MW E g UIQ:G
9HUVXFKVWDQG [ V EHIODPPW 9RU GAHiP 3).ORCEFPQV H W \A
f& UHO /XIWIHXFKWH «EHW 1D FKM\WXWRQEGLMAR @
HLQJHOQ DXIJHUROOW 'DV REHUH LQGW ZXDNG { @VDWUFH
IIFKHUWH (QGH LP 9HUVXFKVVWD QGHEFHD DPPEVX QHIU 7 H\
UHO /XIWIHXFKWH GXUFKJHI<KUW
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B8QWHUVXFKXQJHQ GHU 5HF\FOLQJIIKIQN$BLW GHQGSUDPLGZDE

&KDUDNWHULVLHUXQJ GHU $XVJDQJVVWRIIH

$UDPLGZDEH®H :DEHQVWUXNWXU NDQQ DXIJHOFWM ZFHUHIHYRQEGEP QG L

GHU JHWUHQQW ZHUGHQ $EELO@¥®JIEHREHRW HIE QW \9R U} &
UHL% ULFKWXQJ VHQOQNUHFKW ]X GH®Q VOHEWSE L:QEH® 8 PUDHR
DQKDQG GHU DXVJHSUIJWHQ +DDYRINPIHW 0GB U B5F IK@E DWW N T
WHQ :DEHQ XQWHUVFKLHGHQ ZHUGHQ $EELOGXQJ XQWH

$EELOGXQJ 'HWDLODXIQDKPHQHAVQUMLEHQ ®X INMRDUWWHY IDEHQVW F
REHQ OLQNV XQG UHFKWV =ZLFHUHAOHBL@HEW PX@MDHIU DORLIGANED WIR Z L |
FNHO HLQHU SDUD DUDPLGEDVLHUWHQ :DEH XQWHQ UHFKWV

$UDPLGZDEHQ VLQG HLQ 0X®EALRDAKUL D O YoHWEN}Q@AN LV W
DOV %HVFKLFKWXQJVPDWHULDO YRARAQ\WPHGE BIKOQRDKWY W)
ZHUGHQ XQG YRU GHU 7DXFKLPSUIJDSHDRQG SO FHLHHEFKLF
JHQ ] % PLW Q\ORQ HSRI[LGEDR DHEDWHKQU R/GIQU. QiH BAUW & | 5HK
[LHUW ZHUGHQ 'DV 3DSLHU VIDXEVMW RA/DWHYE KDY HWYE® L I\
3RO\ S SKHQ\OHQWHUHSKWKDODPLGHQ\QBURGHK W KIRODD PP &

N|QQHQ LP )OIFKHQJHELOGH DOV F XaH]B VHK@H VD XR & HWD YL JC
ULGH YRUOLHJHQ
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RS Harzbeschichtung g

Klebelinie

Papieroberflache

$EELOGXQJ OXOWLPDWHULDOYHDEKQG HWDIQDX|IFXKNBEQOHEV
'"HWDLODXIQDKPH $UDPLGNXU]IDVHUHW DXFK DOV )ORF EH]HLFK

1DFK $EVSUDFKH PLW GHP SURMHNWEWBGBORLWHIQGCHQE
.OHEVWRII GHU XQWHUVXFKWHQ :DEHQ QLFKW DQDO\VI

3DSLHUHLJHV OHWD $UDPLGPXVWHUSDSLHUWIOQWW VHFIKV YR COOMW. X

VFKDIWHQ

XQG '062 %HL GHU SDUD $UDP LGHID ULEDQ\® B LYHUME W [0\L
GHU /|VXQJ $EELOGXQJ 'LHVHY B3 1YB0QRMNG U@ @ XL
VFKRQ PHKUIDFK XQWHUVXFKW XQGVZEHG £ BUAXNVIDE BN G
1DQRIDVHU .RPSRVLW OHPEUDQHQ E HFUU DX KWKHNG HGC: IKHE
JHQGH OHFKDQLVPXV LVW GDV $X|EWHIE® K BQVERY W R WE
FNHQELQGXQJ GXUFK HLQH 'HSURWRQLHUXQJ GHU $PL¢

r- sl e = . T i VY

$EELOGXQJ $UDPLGSDSLHUH QDFX+ HQL&H U WVWKIQKD QGQNXQ J IPLIWH
O|VWHV PHWD $UDPLGSDSLHU WHFURL GBIDISOBIXIJHO|VWHY SDU

$EELOGXQJ JHLJW GLH WKHUP IKWFKW KW BEDO L & S SUQHE
=HUVHW]XQJ GHV SDUD DUDPLGEDMLHWEBYQ KXHLHLY B
SHUDWXUHQ GLH PD[LPDOH =HUVHWHX®MW EBIWH Z | & GH
UHLFKW 'HU 3HDN EHL f& OIV VSN HB DRXFW HP! WD ¥V DI
HQWKDOWHQ LVW %HL f& \OQGWEG GG H JHUSAHW] \\D V ¥
VWDQG GHV SDUD $UDPLGSDSLHU LVW
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=XGHP ZXUGHQ 8QWHUVXFKXQJHQ ]XB & GDNFEILHIBIQU W L W
%HL EHLGHQ 3DSLHUHQ LVW HLQ AW XIUHRHVWPULRAVbE@BHU.
f& E|Z f& ]X HUNHQQHQ ,QLEHO DVWEHIDMQU VW MP S H
UDWXU YRQ 337$ PLW f& >TULJIR /PBIN @ ZQIHNHE B H
ZHLWHUH 6WXIH LQ GHU '6& .XUY KIKL B UNHDQQH\® GEDV\VGOD
3DUD $UDPLGSDSLHU HLQH K|KWWHX QG VIMIHO BHQHWIW DXQIK
GHU '7* 7*$ .XUYH YHUPXWHW D X BKHQMOKIQWQWHLO DQ 03,

— P-Aramid — M-Aramid

517 °C

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 °C

$EELOGX®HUPLVFKH 6WDELOLWIW GHU OXIWQWGIUSD SVHYH UDXWM GELW] >
f& XQG 7*$ '7* . XUYHQ LP 7THLOELOG

.RQJHSW XQG $XVZDKO YRQ ORGLILNDWLRQVYDULDQWHQ

9HUIDKUHQVOMHEKO KUHQVWHFKQLVFK P+VVHQ IR® JHQGHV+ EHWDEMIRUGHU

QLVFKH +HUDXV. _

'RUGHUXOQIHD 5HGXNWLRQ GHV :DEHQYROXPHQVHAKWHUK|KXQJ GHU 6W
X $EO|VHQ GHU .OHEHOLQLHQ XQG GHU +DU]JEHVEKLFKWX
X G6HOHNWLYHV $XIO|VHQ GHU 3DSLHUVWUXNWXU

X $XVZDVFKHQ GHV 5HDJHQ]HV XQG $QUHLFKHUQ GHU )DV

GHQWLILNDWPRIH B HIQHWH &KHPLNDOLHQ ]XDLFG 8 QMY i DL [ E kK LE KNV X QU

9RU]XJVUHDE® .OHEHOLQLHQ DQ DXI| RGHBDBEE PAHQUXE® REG HHUU G HM

JLHQ ZXUGH HLQH 9LHO]DKO YRQ 6RO YHRGQV FK W M X F&NHIO X B WXQ.
YHUVFKLHGHQHQ $UDPLGZDEHQ VRZQ s PUFKJIBIQ $UWP $@S D
KDQG GHU HUJLHOWHQ (UJHE QLMW H LAXIHG HKQ W+ EEX. SWADM. Wi
VHW]XQJVYHUKDOWHQ GHV OXOWLEB®Q KQL® 8 Y& H E XBIGWMX QE
GHU :LUNVDPNHLW GHU &KHPLNDOLH HUP|JOLFKHQ
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%HYRU]XJWH 3URJHVVFKHPLNDOLHQ ERRDVJNIED QDG KP R
GHUDWHU 3URJHVVWHPSHUDWXU HLOO $)QI O PEHHD® \GW U X N ¢
VR GDVV KDU] XQG NOHEVWRIIIUHLW\SUIDIRHQSGEHHQDR
JHP (LQWUDJ PHFKDQ (QHUJLH ] % WGEXQWREK HY K&K VR
VR JHUIDOOHQ GDVV VLFK DXV SHHPUS WIHLH B @ KX Q G DR/GIH
HLQHU /IQJH YRQ ! PP KHUDXVO|VH QH\BFKHFLINMHO Hq
ZHOFKH GLH +DU]JEHVFKLFKWXQ $ QR FKGS DS DHWHQDR& H\L
%HKDQGOXQJV]HLW QDKH]X YROOYMQGGULIQIEX G|V H QU L1\
XQG GLH HUDUEHLWHWH 6NDOD ]XX\UIVPPHEHGIOWHOOW

7TDEHOOH .ULWHULXP $XIO0|VHQ GHU :DEHQVWUXNWXU
‘LH :DEH LVW YROOVWIQGLJ LQ 6WUHLIHQ JHUIDOOH(

'LH :DEHQVW+FNH VLQG QRFK ]X HUNHOQQEBUWLH %HC
JHVWDXFKW OIQJOLFK WHLOZHIMHHDEHQHLWEK HLQ

‘LH :DEHQVWUXNWXU LVW LOWDNWOIRUEHIOOIRUP J
'LH :DEH LVW XQYHUIQGHUW

7TDEHOOH .ULWHULXP '"HIUDGDQWLRQ GHU +DU]JEHVFKLFKW
'LH %HVFKLFKWXQJ LVW YROOVWIQGLJ YRP 3DSLHU |

'LH %HVFKLFKWXQJ LVW IDVW YWRO-OMWNQ GH UFKRFH 3
EXQJHQ DXI GHU 3DSLHUREHUIOIFKHEEHXAWHIQH@D U D
QDKH %YHUHLFKH QRFK %HVFKLFKWXQJVUFNVWIQGH

‘LH 3DSLHUREHUIOIFKH LVW ELV HQ ERGWFNDNW JU<FN

'LH SDSLHUREHUIOIFKH LVW QRFK KRXQV VEIKGHRB NP W
JJI IDUEOLFK YHUIQGHUW

7TDEHOOH .ULWHULXP 'HJUDEBDWLRQ GHU .OHEVWRIIOLQ
'LH .OHEHOLQLHQ VLQG YROOVWIQGLJ YRP 3DSLHU F

'LH .OHEHOLQLHQ VLQG IDVW WRIGIOQWI QG LFKWHA BLE
JHQ DXI| GHU 3DSLHUREHUIOIFKH GHUXMHRKBQQDKH K
%HUHLFKH QRFK .OHEVWRIIUsFNVWIQGH DXIZHLVHQ

'LH .OHEHOLQLHQ VLQG ELV ]X RE HUQ@/IIFKHQ MW WG D) 33
VHQ 6WHOOHQ GHXWOLFK ]X HUNHQQHQ

'LH 3BDSLHUREHUIOIFKH LVW QRFK ERGBVNMWGWJ YR
IDUEOLFK YHUIQGHUW

7TDEHOOH .ULWHULXP '"HIUDMGXOUWLRQ GHU 3DSLHUVWUXN
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'LH 6WUHLIHQVWUXNWXU JHUIIOOW BDEWWDXIU]HP PHFKD
5¢KUHQ LQWHQVLYHV VFKeWWHOQ FKPIPX®DIH® )DVHUC
BWUHLIHQ XQG RGHU 3DSLHUIUDJPHQWHQ

1DFK NXU]JHP PHFKDQ (QHUJLHHLQWUDUQODWWQ VLFK VL1
GHQ 6WUHLIHQ GLH 6WUHLIHQYWUKKRW XU JHUIIOOW GDE

(V VLQG 'HJUDGDWLRQVPHUNPDOH X WHNHQNRBQ ] % D
/IFKHU LQ GHQ 6WUHLIHQ RGHUVIQ G HQ N>QWHUM GMIUHL|
PHQWH JHUIDOOHQ 3DSLHUREHUEXWERK YMW GGHUWHL D

'LH 6WUHLIHQVWUXNWXU JHUIIOOWG QWHKRWVPHYVNR GONHL
]IX HUNHQQHQ

'LH 6WUHLIHQVWUXNWXU LVW L{D®OHOH 'N 8 HURE HUDJWH
JU[%WHQWHLOV SXOYHULVLHUW

'"HU 6WUHLIHQ LVW QDKH]X YROEBQWI BIGRH B B SLHQ|VVF N(V
VWIQGH PHKU YRU

(V ZXUGHQ YHUVFKLHGHQH 5HDJHSUHFRQHMOBYUWHXINBG H

6FUHHQLQJ VWHOOWHQ .ULWHULHQ EHZHUWWERWYV WD EBHHY/OG+ U HHHQMQ G\ H

7DEHOOH %HZHUWXQJ GHU XQWHUVXFKWHQ 5HDJHQ]LHQ
5HDJH +DU]JEHVFKLI .OHEHOLQL 3DSLHUVWUXNWXU

5

5
5
5
5
5

QG Q G

HLQHV GHU XQWHUVXFKWHQ 5HXJHRQUIHQOMNBBGWMRIHN VLFK C
3DSLHU DXVUHLFKHQG DQJXO|VHQ GF P YDWVHGXEUHND VHUQ
UeFN]XJHZLQQHQ
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(UVWH (UJHEQLEMMWDELOLVLHUW GLH 3DSHHZNWAHKN B XU F K &D G I5HH

PLW 5

DQJHJULIIHQ XQG N|QQHQ ]X JUR %¥H@L AN LIDEIH WX D BHP
GHQ 'LH .OHEHOLQLHQ ZHUGHQGMBBRFK ®L ¥ KoM MMMV H
JHJULIIHQ 'LH .XU]JIDVHUQ EOHLUEHEQY @®&H QL I$¥HEQOBXIQA
UHFKWV

(LQH ZHLWHUH %HKDQGOXQJVVWXDNHVY HKKUVRIESGHUBUEF
: g T T D - '

$EELOGXQJ 'DEH QDFK ([SRVLWHRIQOLIW5Y RO \BWREGIL) QDFK 6
WHVW OLQNV 6HOHNWLYHV $XLW|WHQXQ8UJBIEKMHUVWUXNW XU

.RQJHSWH ]X$XVIJHKHQG YRQ GHQ (UJHEQLVVHQVGAHW SHIDH HQ ]P ¢RULH/N
JDVHUU+«FNJHLJHU 9HUIDKUHQVDQVDW] YHUIR]J®IWMWV YV E KWULDNFH DRFO DI (

ZLQQXQJI WX |HHFKDQLVFK FKHPLVFKH 9RUEHKDQGOXQJ GHU $U
x 6RUWLHUHQ XQG =HUNOHLQHUQ GHU $XVJDQ.
X .RPSULPLHUHQ GHV 9ROXPHQV
x $XIO|VHQ GHU :DEHQVWUXNWXU
x (QWIHUQHQ GHU +DUJEHVFKLFKWXQJ
6WXIHOHFKDQLVFK FKHPLVFKH )DVHUVHSDUDWLRQ
x '"HVWDELOLVLHUHQ GHU 3DSLHUVWUXNWXU
X $QUHLFKHUQ GHU 5H]\NODWIDVHUQ
5H]\NODWPX$WEUOGXQJ  JHLIW DXVJIHZIKOW G LHZ IGHX H Q WZLIF EQIX\

XQG =ZLVFKH®R]HVV YHUDQVFKDXOLFKHQ 3UR¥H GHUVHUVMWHR (W]
SURGXNWH YHUVXFKH XQG YHUDQVFKDXOLFKHRGLH LDRKQBF RBQ

DOV 5HDJHQ] LGHQWLIL]JLHUW Z>SUGH VWD XM WD QWD L\
+DU] XQG .OHEVWRIIUHVWH XQ]X UBHL|WK\H Q¥E EYIRI)G BB U

3UREH ZXUGHQ YHUVFEFKLHGHQHWWHRWE H KD PEOXQ ZHO
XQWHUVW-W]WH 6ROYRO\VH 8OWHDVEKNMHIDVENKDQ 69
3UREH ELV (LQH %HKDQGOXQHUD@ %U BSHOLX § L PIKBKIW

6S*OYRUJIQJH KDEHQ VLFK DOV GRUWEBLOKD]IS\D KLWUN K
GHU 3UREH YHUEOHLEHQ GXUFK %QB P Kl RQLUFQW H X
O|VW ZHUGHQ
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$EELOGX®XVIHZIKOWH 9DULDQWHQ QDFKXQWX6W XIBUREWREEHLVELV
3UREH ZLUG QDFKIROJHQBEHE$#JHUREK®WWD OV

'LH 3UREHQ ELV  YHUDQVFKDXPHLPKRSIVEPHKBIUNM Y H 6 WX I

+LHU ZXUGH ] % GLH 5HDJHGQKRDGOAWIDWLRQ GG HH5
SDUDPHWHU RGHU GDV 9HUKIOWQLVY®DUDPHG®D SDEH L] X BW
VLFK KHUDXVJHVWHOOW GDVV PXMDBHR|KHDH EAH Q/HIGXHD
JHQ UHDOLVLHUEDU VLQG XQG P RIGHUDWR] H R HHLQWMHLD & H F
J*QVWLJIJHQ =X KRKH 5HDJHQ]NRQ]IBQWVNWVYRK IEQH BHRNQ
ODWIDVHUDXVEHXWH 'HU YHUE O HXEHQHGH | B PANV WDREBH L V W
'LUG GLH .RQJHQWUDWLRQ ]X JHULQJGHIZIEBMWN OMHW E ORIE i
DXFK QDFK ODQJHU 3UR]HVV]HLWXQUG \L RRZHQV]IHYH D \SKUE B L
$JJORPHUDWH 3UREH

9HUIDKUHQVHQWZLFNOXQJ XQG 3UR]JHVVRSWLPLHUXQJ

OHFKDQLVFK FKHPLVFKH 9RUEHKDQGOXQJ 6WXIH

6RUWLHUHQ 'LRIP:DEHQ ZXUGHQ HQWVSUHFKHQGJGHRIU YR U WKLIN UWL %>XNMD-R
SULPLHUHQ ROI®SUHVVW XQG LQ 6WeFNH JHULWVHDRU HXQUIK K GDN SHIW-SIJ H
=HUNOHLQHWXQJHQ GHU 5HDNWLRQVJHII%H EHDIMK@HIHUKOWQWRVIH]:

P|JOLFK
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6WUXNWXUDKI®PHULPHQWHOOH 8QWHUVXFKXQJHMREPRIESG G UH]HD UM K

VXQJ

VFKLFKWXQJ DOV DXFK GLH .OHEHDO LDHM|YWXVUHLFKHC

%HL PRGHUDWHU .RQJHQWUDWLR Q@ XQGHMVWPHS®I\W D WX UHE
XQEHZHJWHQ OHGLXP ELV GLH :DEHO®WWHXKNVOXIHYROO)
3URJHVV NDQQ GXUFK GHQ (LQWUDJKDPRQVWKH U PIQVHKH
YHUNsU]W ZHUGHQ ,P /DERUP D % VWD H YZKUNGHFE H FKIQWMH
9DULDWLRQ GHV H[SHULPHQWHOOH Q- §X]ERKT O 5D 16 VKLL
VRZLH GHV 9HUKIOWQLVVHYV :DEH WK 5V DHHDY 6 XUFKJ Gl
QDFK FD K EHL 6LHGHWHPSHUDDMOXWY FRKQH QHQWUD J\
VRZRKO +DUJEHVFKLFKWXQJ DO \F DG & YRHPE BIDS.IQH W @ B
$XI GHU 2EHUIOIFKH E]Z LQ REHHQ FHBIEMDKEHD 6N K
+DU] E]Z .OHEVWRIIUHVWH LP BPISWNU $EELOGXQJ

G SN o N T £ e
$SEELOGXQJ $UDPLGSDSLHUVW GBHIDHQQR D FE H SRV IKWIVDX ILGD K F
'"HWDLODXIQDKPH GHU 6WUHLIHQREHUIOIFKH

2KQH :IlUPHHLQWUDJ EOLHE GLH :DE BIQW/UXNMVDX O H® LK
DXFK QDFK G QRFK LQWDNW ( LODE #UWHKHRKAEDLIMW Q.
5DXPWHPSHUDWXU LVW GHP]XIROJRUE HKOW ®XXQH LAK
5HF\FOLQJYHUIDKUHQ

'HU ODVVHYHUOXVW QDFK GLHVHWWHUWWHIQL3GRUHVW D
ZDEH FD

IDFKEHKDQGXJ XQG .OHEVWRIIUHVWH VL @& VIFE GLHDWZHL W W PHHQ !
GHU 6WUHLIHEUGH JHSU+IW RE GDV (UJHEQL® GEXQUF K PbL @H NLDFEXKHE®

VROYRO\WH XQG RGHU 8OWUDVFKDIXUOWHIOQWKIBD J | \$EE L\OF
WHOEHKDQGOXQJ YHUEHVVHUW ZHUGHQ NDQQ

(LQH 1DFKEHKDQGOXQJ E]Z 9HUOQE JHILW QD GH Us KLSWR \[ X
QHU VLFKWEDUHQ 9HUIQGHUXQJ B EKEBNKD-OQUREHQYI QIF |
HLQ /[VXQJVPLWWHO PLW UHGIXHLHSVHW \BW O RN WX UND Q
GRFK GDV +DU] QLFKW DXV GHQ R\EHQ I MH®I Q'Q B KSHH® BH
NRQJHQWUDWLRQ XQG GLH %HKD QG DX KQBRV¥W HPZHUDW X
GHQ GD VLFK VRQVW GHU 6WUHLUNDWYRBOXMWHQ GLLF i©
2EHUIOIFKOLFKH +DU] XQG .OHEVWRIIG®XWDOL KR JHIG X
ZHUGHQ RKQH GDVV GLH 3DSLHUM® WXNGE X YV LEHKUWHH DWFK
EHOOH
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$EELOGXQJ 'DEHQVWUHLIHQ QDRI Q88 HRQIHIBEHR BRKDQGOXQJ!
VFKULWWHQ 'LH 8OWUDVFKD O © EH KDQIE@KKIMIW H QIRQ W B WP]IS\W LBML N H O
%LQGHU DXV GHP )DVHUYOLHV |X O[VHQ

OHFKDQLVFK FKHPLVFKH )DVHUVHSDUDWLRQ 6WXIH

$XIUHLQLIJHQDAHBXIUHLQLIHQ GHU 6WRIIVX\VBEMOYVY ROHN Ud & GIHHQ GRXLUWF K DL
JDVHUVWRIITWKHWU 'LH )DVHUQ ZXUGHQ PLW +LIOHHWRYDPBGHHEM @ FIXY W+F N |
SHQVLRQ JLEULGH XQG 5HDNWLRQVSURGXNWNVZCH@HIURBREKH QG LIHAINH |

JHVS.OW HLWHUH $XIEHUHLWXQHWBRK&ULWWH HUIROIJWHQ

3UREHQ $ ELNLH 3UREHQ $ XQG % VWDPPHQ DXV BEH &DXRG Y HIXAK FKH G
GHQ NOHLQWHFKQLVFKHQ 9HUVXFKHEHB R HIG 1$ WHKRSHIU DK
WXU GHV /|[VXQJVPLWWHOV EHKDIQEBOW 5HD/J BB KIRQ M
KLHU ZHLWHU HUK|KW ZHUGHQ =X G HPFE X)G B H®& M K UMD Vb MA]
3UREH % ZXUGH GDV 9HUKIOWQ L VK6ZWWMLHH H XK BKVD JH RO @ R
UeKUHQ ZDU KLHU QLFKW PHKU P |HOLAKK GLGIXYUDF G WHH]BIQ M)
BLHGHWHPSHUDWXU 1DFK $XIUHLQLIH%®)\XQDBWIDRHNPKY :
EHXWH GHU 3UREH $ DP K|[FKVWHQ FD

'LH LP /DERU HUDUEHLWHWHQ 3URKHNW VS DD PGIDWH &/H MRXGQ V
GHV NOHLQWHFKQLVFKHQ 9HUVXAKHVREHQVEUDJEQ YHYG H
OXVWHU DXV GHQ 6FDOH XS 9HUVXKKOIW HU W6 E HP3URENVH U
ZXUGH LQ GHU 6WXIH GLH 3URJHYV]HL WHELHNL GPWP SHUDW X

'HU ODVVHYHUOXVW QDFK GHU ]ZHWWEHHQ BUHRYHDERW B QHV IFWH
]JHQ FD EHL GHQ $QVIW]HQ LKP ENV O VWDE MHGRF
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BURJHVVYHUN-.U]XQJ

'LHOHNWULVHKHUWQWOLFKH 9RUWHLOH GHV G QHDH N \MB QWAL RIQIH €

+HLIHQ

+HL]SURJHVVHQ VLQG GHU GLUHNWW HQHNO LG QB Y DG
UHVXOWLHUHQGH NeUJHUH $XIKHIHGRMK IRDADVX BV HVOJX\
OLHQ OLNURZHOOHQ DEVRUELHUHQ REQ LQ :IUPH XPZD

([SHULPHQWHOO LP OLNURZHOOHOQ56HDWHO]|HWGS BRE® Z)
5 VRZLH GDV *HPLVFK 5 5 (V NRQ@DN \J H5]IHH JBA RZJHHW/C
JHLW EHL GHU %HKDQGOXQJ YRQ P® W DWD 5 DIPQ GEHLV & W X

XP PLQ YHUNsU]J]W ZHUGHQ NDOQ® Q® H L VRADQMHU YIR.Q L
ZXUGH GLH 6LHGHWHPSHUDWXK WD FK /BER U ZIDQ HQ
HLQHU ‘DWW +HL]SODWWH I+WH LH PIGH HREK R USEHADO

=XP $XIO|VHQ GHU :DEHQVWUXNWYWK VIFQGLRDRZKOOHR
EDX ZXUGHQ ([SRVLWLRQV]HLWERLHHUW KVX]®IGJIWKH M|
DXFK GLH +DOWH]HLW XP PLQ  KPYXQHH BHYWHQ GH G LN
LVW MHGRFK HLQH %HKDQGOXQHRBHIUM WRQ HUKRBEIBIH B
PLW VLFK GLH .OHEHOLQLHQ YR PHRIS\LHB K [MH 6 WKIDHAL IG-
IDOOHQ

'LH $QZHQGXQJ HLQHV 5HDJHQ]JH PIDARKWHW. FINJPH ZQ Q R
LQ HLQHP HLQVWXILJHQ 3UR]HVWHQW/WWUB KO XD & MR @QM
'DEHQ 5HDJHQ] *HPLVFK LQQHUKDOE«@RBKWRL QURXH \G\L
WHPSHUDWXU HUZIUPW ZHUGHQ LPWIBERWEDGEDBHY
GLH JOHLFKH $QVDW]PHQJH PLQ PLQ HUIRUGHUOLFK
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5¢KURUJDQH'XUFK GLH /DERU XQG OLNURZHOOHRKHGUXVKGHIUXULGHNGE

5HDJHQ]PL
VFKXQJHQ

PHFKDQLVFKHU (QHUJLH ] % LQHRUWR YRQ BORMWEHZHDI®Q J
GHQ :DEHQJHUIDOO XQG DXFK GIHW BX|8HJINQVEH\ WD =i H 90
HV GDKHU GHQ $XIEDX LQ GHU 0LNLURZGDW\H HIR) | X+ R B BH UN
LQWHJULHUW ZHUGHQ NDQQ 'DIRQH®UBGKFHIOXMMFRWRQD NeRJ
SLHUW XQG QDFK PLNURZHOOHQJHHIQ QW KF K¥6 S KDLV P
GXQJ JHLIW GHQ (QWZXUI XQG GMHO®PN H Y XX GH/U NH
NDQQ LQ 5HDNWRUHQ PLW HLQHU +|BAKWRQHRIOGHQ RP HLQ
HLQH UDGLDOH 6WU|PXQJ LP 5HDNWRW RU HLQHXIH BKEX\W G F
HLQ 6FKHLEHQU+KUHU DXV JODVIDEHVFKDMWIUNWHP .XQVV

$EELOGXQJ (QWZXUI "UXFNOXIGW RN R X JHX/IVWGHIPO 0 LONWORNAH OXAH Q Z D J
UHFKWYV

8P GDV 9HUIDKUHQ QRFK HIILILHQW® WHIRQHH\AWMDOMM® L Z X
VFKXQJ JHDUEHLWHW GLH HV HU® |D® LJKIOWV 8 QHX @& HDQXVFW L
GLH 3DSLHUVWUXNWXU VHOHNWGH P GHMIINGY FBBNQH QB Q
ZXUGHQ OHKUNRPSRQHQWHQ *HPLVFKHDRHPYOGILHUMWLIWG .
GLH %HZHUWXQJ GHU 9RUJXJVYDULD @WHGH' VIR DRKGKXQJ
/IDERUDXIEDX PLW NRQYHQWLRQHP O HNURZH ®E A RO XNEDX VH
IROJUHLFK DQJHZHQGHW .DSLWHO

7DEHOOH %HZHUWXQJ GHU 5HDJQQFXKW EKRVQUIHRP W Q G
5HDJH :DEH +DU]JEHVFKLF .OHEHOLQ 3DSLHUVWUXNWXU

55‘
55‘
55‘ Q G Q G
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O9DOLGLHUXQJVYHUVXFKH

.RPSRQHQWRQGHQ /DERUYHUVXFKHQ NRQQWHKJIH]HAR B X1Y\GH® GE

5HDJHQ]

‘:DEHQVWUXNWXU YRQ PHWD $UDPLGRBIEH @ QU+ZHYE K\
DX| SDUD DUDPLGEDVLHUWH :DEHQ MHKG R FAD BH®DLV HW J
IULHGHQVWHOOHQG 'LH +DU]E HQRKQERKY X B K ZQ HH% J WA IUF
3DSLHUREHUIOIFKH KHUDXVO|VH(XFXEHLQB X3Q4U O | QU HQ!
GHU +DOWH]HLW I+KUWH ]X NHLQHU RHHUEIOVFKH XQ W QI
%HKDQGOXQJ JU[%WHQWHLOV QREKFAMNRA GHU %HVFKLF

=S RS

$SEELOGXQJ OLNURZHOOHQXQWHUDWMW DAL MR ONRG \V4B 7 <DEH
UHFKWV QDFK VW+.QGLJHU %HKDQGOXQJ PLW 5

B8QWHUVXFKW ZXUGH DXFK GLH :LUNVDBPWHDQW DERQQ 5D B
PHWHUQ S$EELOGXQJ +LHU JHRIWE OHEXQW BV W KN |
YRO\WH DXVUHLFKHQ XP GLH :DEAREMW DXNWRUVEAU $&
ELOGXQJ D MHGRFK QLFKW D XVRINN KK K IQUXRQ 7% Bl V AKHE
WXQJVDQWHLO XQG JU|%HUHU WHBODIHOLWH MR OB YMQQ
GXQJ E

D 7<3 =: PP 7 PP E 7<3 =: PPP 7

$EELOGXQJ (UJHEQLVVH QDFK \VW-QGLQHWHW HKDNQEB2H QO I
JHUIIOOW LQ 6WUHLIHQ XQG E :DE&HMFKWEKWNWIU LLWW INHDGRWK QR
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OHKUNRPSRQMQH PHKUVWQGLJIH %HKDQGOXQJ GHD BW)RIGLAKKXQIEH P
WHQJHPLVEKEHL HUK|KWHQ 7HRSHISP WK HIQUPT|JOLFKW GLH 5FNJHZLQ
YRQ $UDPLGIDVHUQ DXV GHU HQWANHWHXUHRRG HRQ 8RQEH SV & |
JHJHLJW GDVV GLH 3UR]JHVV]HLWUXPHRLIDQQ Y HWIN:FW QX H
VW+sFNH VLQG VRZRKO LP /DERUD Y BXXEPXWM QOEDE TLON B X
ZHOOH QDFK ELV K 7THPSHUDBDWXBEEKO®@G@®XQJ JHH B O
SLHUVWUXNWXU LVW DXV UH L RXHHQ GHEHE\DW D E H Q G\HLQH YWD VPR
LQ (LQJHOIDVHUQ JHUIDOOHQ S$EELOGXQJ |

-

F QDFK K

G QDFK K H QDFK K I K 3UREH DXIJHVFK*WWHOW

$EELOGXQJ OLNURZHOOHQYHUVXHAKVXBK:PLWQGUBHWUDERU G |
1DFK FD K LVW +DU]JEHVFKLFKWXQD PKR QKG®IIUH: DIEEHHI QNP O HQ X QC
QDFK E]z K LVW DXFK GLH 3D LHIWIWIHN WXL WHERWHEIDAEHQGHQ 3
SLHUIUDJPHQWH JHUIDOOHQ QDFK NXUJHP $XIVFK:WWHOQ |
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3UREHQ-EHUIDEBH]\NODWIDVHUQ I+U GLH 3DSLBGERQ VPR GHPYHUD X

)DILW

WHWHQ NOHLQWHFKQLVFKHQ 9H WKWHUFKAADX HEDDDXWL @ \WZHQ.
EHQ ZXUGHQ LQ PHKUHUHQ &KDUJHQOMLW BEDYNQGL5H E
EHQ LQ 6WUHLIHQ JHUIDOOHQ VLQG

_ ,

. 2 |
$EELOGXQJ 5¢.FNVWDQG QDFK 30WHHVWRIG eXX\USH QW U R

'LH BWUHLIHQ ZXUGHQ JHUHLQLJ®/|\KH® GHW BRBENB WV
HUIROJWH PLW 5 $XFK KLHU ZRHG& H HALHQ Y&HKIDIQ 8 Q XX
JHI*KUW 'HU )DVHUU*FNVWDQG ZXUXGH P+HKW DOFE& B DW
VHUVWRII 6XVSHQVLRQ GHU 3D SEHUWHFHK@® L$/EKIHIG K\ 1

.HLQHV GHU XQWHUVXFKWHQ 5HDXH®UHQ .8 HEYNWRHI \XI
3DSLHU DXVUHLFKHQG DQ]XO|VHQ GFPsYDWVHGXGURND ¥
UeFN]XJHZLQQHQ (V NRQQWH MHGRHFKQJH XHV BWOZHAYG HV
ILJ RGHU GXUFK HLQ .RPSRQHQWG®\QIRPIXFKUMDOH B KL H\
BWXIH ZXUGHQ 5 XQG 5 XQG l-WGWQWLILJLHQW 5HU 3
NDQQ PLW GHQ JHZIKOWHQ 5HDJHQUBW X HQPRGHU P W |
GXUFKJHI*KUW ZHUGHQ 'HV :HLWHNWRHQR GOWH G KM I
OHNWULVFKHV $XIKHL]HQ GHU 5NFJFQUWQIO|¥FRQJ GYHL
NeUJHQ NDQQ 9RUWHLOKDIW LVW DX FK HGD VQ HQIHE WL JJ
GXUFK HLQ 5¢KUZHUN RGHU 8OWUDVFKDOO
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$XIEHUHLWXQJ GHU 5H]\NODWIDVHUQ $3 XQG

3UREHQEHVFKBI DXV GHU 6ROYRO\WH HUKDOWRFQHQ XM\GH B BWRGE HRQWOLLC

IHQKHLW

HUNHQQEDUHQ GXQNOHUHQ 3DUWLNMWIQUF XK AKEHW ] WL FKH
GHU )ORFNHQJU|%H $EELOGXQJ HWREAW + 0QMFKLVD IGDJ
'"HVLQWHJUDWRUV OLH%HQ VLFR DERIED 3V REHHQ QXK JGIRPL
$XIVFKODJHQ PLW GHP 'HVLQWH UGDWR U DE>D GlIDG! LYRHIDHD JOI
%HLVSLHOKDIW LVW GLH 3UREIBOXRU RIQW @DF KHEH Q WoHHKLLD
LQ $EELOGXQJ GDUJHVWHOOW IW%ZHWGEHRQNRBQ QW H LEHR
6FKPXW]SDUWLNHO QDFK GHP 'HVLQWHUEXUGHQ DXV
KHUDXVJHO|VW ZHUGHQ NRQQWHQ

SCoWNE . & 4 'V‘,(.:‘ e,
4 .

$EELOGXQJ BUREH ' LQ :DVVIWVYXXQBQELAHUW NRKWWOL' HVLQWHJIUI

OLNURVNRSLYXKH YLVXHOOHQ %HZHUWXQJ GHU BUKHDIWHRBEG 3URE

$QDO\VH

PLNURVNRSLVFKH 8QWHUVXFKXQJHQ GXMWHOBDWKGW |I«BEE
IXQIFKVW OLFKWPLNURVNRSLVFKHQ$XHOIWKIR QP BW H U LD \VHY
$UDPLG . XU]JVFKQLWW PP XQG $DVRU®@ILGEHN. GHDEPDG 'L
XUJVFKQLWWHYV ZXUGHQ DOV KHRQDHHL JWOHD WG J OHHUW B & Pl %X
GLFNH )DVHUQ XQWHU GHP OLNURMWNGRHSNRFEBEWEH Q W HX/F K H®L
DEHU DOV WHLOZHLVH YHU]ZHLJWHRKXQ GOWWMBKIMN % HN G ILXPN-
J)DVHUQ HUIDVVW ZHUGHQ
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$EELOGXQJ OLNURVNRSLVFKHV BLQG \$ UDPE G UDWPIVEIKG UW @/H
IDFKH 9HUJU|%HUXQJ

$EELOGXQJ JHLIJW QXQ HLQH OLKRM PHINQHRY NRISHEK
DXIEHUHLWHWHQ 3UREH 3UREH)DV HIUH KDHIG H Q WHKEIHGDW
KHOOH JODWWH *HELOGH VLFKMWBMH QNG GRFKH HHO F K
JHN<U]W WHLOZHLVH OHLFKW JINNKROQNOMH X\WQIEL G W UIE
)DVHUOIQJH =XVIW]OLFK NRQQWH G XUQ DE&HPGI @ LENUDRMNF
XQUHJIHOPI%LJH 6FKPXW]SDUWLNH O XFLKU HNLW FIX® G I6®! Q
)DVHUQ DXVJHPDFKW ZHUGHQ 'DV @HH QL@ NFKG/MH i LEH]M
LVW NDQQ PLW GHP 5HF\FOLQJ 3URJWXWY HZH UX ¥R © A MR
KIQJHQ 'XUFK GLH FKHPLVFK PHFKD QILFRBV®WHRBEBDBGX
GXUFKDXV ZDKUVFKHLQOLFK ZDV ROXREXL R K@ WHOY XIFWKEX |
*EHUHLQVWLPPHQ Z+UGH

$XI11100LJ LVW GDVV GLH HKHPDXWHYSRUBGLGE VK
ZLHGHUJHIXQGHQ ZHUGHQ N|QQHQHQV GINW GILYR/}! DBX\
LKUH PDWHULDOVSH]LILVFK K|KHUR]HWY QEHIS UFPS BR @&/
VWDUN DEJHEDXW ZXUGHQ XQG GW RHUYRHION HH KIDQ & DI
3DWHQWVFKULIW 86 NDQQ GHQ $QWAHH\®DGHID PXG]
VLHUWHQ 3DSLHUHQ LP %HUHLFR WR® ]LILVF&HWH HQ D
VLQG LQ GHU 3DWHQWVFKULIW 86.QG ] PX 14 QIEHS SIOISH
EHVWHKHQG DXV JLEULG )BR¥ PKQ®& H E H ®X OLSHH 3 X
EHVWHKW GDEHL DXV JLEUL ®KQ XIQFKH $QJPERK Z
GHQ DXFK LQ GHU 3DWHQWVFKUKIMIB6VLQG DXOLHN KA
SLHUH EHVFKULHEHQ GLH ] % L@\GHWQ.XQGODJH )LE

ULGH HOQWKDOWHQ XQG LQ GHU 2EHWIGH KQGVEKUFKW

)DVHUQ =X HUZDUWHQ VLQG GHPQDFK )DVHUDXVEHXW
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SUDPLG
5H]ANODW

\ I T T— .

$EELOGXQJ OLNURVNRSLVFKHW#®ILWEQ@UREH FNIRYBXIPHNOHUXQJ

1RWZHQGLIJNMUWGLH 9HUDUEHLWXQJ GHU 5H]\NGIDWEQD VN WQHN IRODPLLA
HLQHU )DVHWRWRAHQGLJ GLH )DVHUQ GHUJINVMLOIQH \DHKL P\E KBUHHUL WHHEL O
DXIEHUHLWXJHLQVWRII VRZLH NXUJH )DVHUIDBN W LERHYHR® GHQE H&LHU \DHRLE

HQWKDOWHQHQ +DU]JSDUWLNHO ZIDIDNEVDRUGHW! 18U B VB WZREH
LP /DERUPD%VWDE PLWKLOIH G U HIUPHWKR & HIQG HRUAHIF K WD
+ROO +DLQGO XQG 6RPHUYLGHANHW NWUIRDHQEXQIUGKI
H[HPSODULVFK GLH =HQWULIXJQW LR E)ORMBDMRQRIH WVRGL
BWRIITWUHQQRSHUDWLRQHQ XQWHUVXFKW

JUDNWLRQLHUKQEXIEHUHLWXQJ PLW GHP % UHEXWGHRPION) GBI IQWSLLRRELHQ $

(ITHNWH

ELV ' GLH $XIEHUHLWXQJ PLWWWOAMLWDERGGUYURENW.LRQGHG
$XIEHUHLWXQJ PLWKLOIH GHV 6RVHUW. GE8H BWIRNEW L'RQQ W H
VXFKW

'LH $XVEHXWHQ QDFK GHU $XIEH WV HKMWXGOHQRH.QV KUWIDN M GRIQL ¥
UIWH OLHJHQ ]ZLVFKHQ XQG UOXNMWBHRWOIEFKHQ 9N L QC
DXl GLH $SEWUHQQXQJ GHU )HLQWXWRB | HD U)JIS\DHIMELUNAF XYW £\
]X1*KUHQ GLH GLH 6RUWLHUSO®WAW3D S DWWV K H U WWHABDEHXED J)
YRU DOOHP GLH ODQJHQ )DVHUQ LYHR @ Q4HGHDUWM XQQ)D VZHH/ DC
QHQ OHKUZHUW ELHWHQ XQG DEJHWGH®Q@/L A HYEHQ GPH YV
$XIEHUHLWXQJ DXI GHU 6RUWLHUB DWW RANHQXW HEN JBIEIDW € BX
GLH JHWURFNQHWHQ )DVHUQ GH VLQXGU BKHXIKOY FKHUS8Q WHK
VFKLHGH HUNHQQEDU
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$EELOGXQJ $ X1 PP 6FKOLW]RGDIHWMN QBRUWIPNIHHED LBERINYV  X(
DXV 'XUFKODXI UHFKWV QDFK +DLQGO )UDNWLRQLHUXQJ

$EELOGXQJ *HWURFNQHWH D XQE OW BINW H W®IG5 H) UNFG D\ XD \G-XUU F |
PP 6FKOLW]SODWWH QDFK 6RPHUYLOOH )UDNWLRQLHUXQJ

'HU JHWURFNQHWH )DVHUVWRIIFEH¥X'ZNG KO DXOV IGULW
BRUWLHUSODWWH ]XU*FNJHEOLHE KEGH QL D3/ H B Q X UHFKIDQ
VLFKWEDU PHKU +DU]SDUWLNHOV PDW KGLDQJ BIXG HKW & HEXHA
PLW GHQ YHUZHQGHWHQ )UDNWLRWLNHOHUZIWIFKQHIL 6 66
VHUQ UHGX]LHUW ZHUGHQ NRQQWHIO PKIV H[HP SDWD Lol
DXV GHP LP 'XUFKODXI| GHV +DLQ &® QUCHNIWHLRR PH VAW ¥ MAR
ELOGHW ZXUGH LVW ZHQLJHU G WWD BRY\VDNUGDYD \W WM {
EOLHEHQHQ )DVHUQ JHELOGHW N F-OOLIH% HLGH VGO N W PG'|
ODXI| NeUJHUH )DVHUQ HQWK D ORI B ®/ K6 [] KUB KN JHEWD |
)DVHUQ OIQJHU VLQG GD OIQJHUH V) CNNEHHWO WEHOUFRK) FoHH
90LHV )HVWLINHLW YHUOHLKHQHWUHIR FBIKUH \A6 H @ DX F K MU
5H]\NODWIDVHUQ LVW DXIIIOOLJHGONYV EHHGHQ SXWREH
PHKU 6FKPXW]SDUWLNHO VLFKWEDRLWLEGQBOVJIHEHL QI
$XVEHXWH $XI1JUXQG GHU )DUEHGGBD YoREQ FDXWV3-DIWD\V@ L N
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GDVV HV VLFK XP +DU] XQG .OH E HIHPV SHHF KFDOQL@H OBW R GHLHVE
GHU :DEHQVWUXNWXUHQ QLFKWQYROOVWIQGLJ HQWIHUQW

JUDNWLRQLHUKXKQIHULQIJVWH $XVEHXWH YRQ UHIXWX®H BHIU GHR B I& HP L
SXVEHXWHQ KLOIH GHV %UHFKW +ROO )UDNWPREAKOLW LSl @/HW VP H VK GIG GHH

BUREHQPHQJHQ]XJDEH SUR 'XUFKJ@DNRQOH $XNEHEWH 'L
YRQ ZXUGH EHL GHU $XIEHUHLUWGQY BHW\SHRKE HG$ W B4HUQ
+ROO )UDNWLRQLHUJHUIWHV PLWXBGQHUQH U PFU REKMLAMIS C
JHQ]XJDEH YRQ HWZD J HUUHLEX\GH % H5IH ]GO DHXIIE VK BIQ W
3UREH & PLWKLOIH GHV +DLQGO )$OWEHDRDH ® UYIRIQ IX\PH & LAHX

XQG EHL GHU 3UREH ' PLW GHPUGRPHW YZ DDAK HOD N X QRSQ |

HUUHLFKW 'LH XQWHUVFKLHG® LXF KB QDX VELHK X B @ HNU C
VFKLHGOLFK JUR%HQ gllQXQJHBNGH U BWWIHUGSHID VWM QN |
QHUHQ 6FKOLW]ZHLWHQ SDVVLHRWYVEHQUSBD WIMHU VWRFIK
SHGX]LHUXQJ GHU 3UREHQPHQJHQ EXIUGHQ GZBIV$ R M/ & HXLVOHH
EHVVHUHQ 9HUWHLOXQJ GHU 3UREHEHQ GHRK : 0 U EBKNFRPHIW
JHEHQGHQ VWIUNHUHQ %HZHJXQJ GW\ZHUREKQQPDWHULBOV
NRQQWH EHL GHU $XIEHUHLWXQJWH. VE HER-ED F K VP R W FZKHOLGAH]
(LQ 7HLO GHU 3UREH KDW VLFK DRGE WHR@N BOHFK QH N BN PG
JHVDPWH 3UREH ZIKUHQG GHU :DV PK{HULW ZQX WGH IB1X¥QIU RD |
EHQPHQJHQ]XJDEH DXI J J XQ@G HVJNRQQW & JEHRE & F KW
ZHUGHQ GDVV VLFK GLH 3UREH JX¥W WBLGMU K DW F K/NRISFPHA
ZIKUHQG GHU JHVDPWHQ :DVFK]JHLVXUWGHHZHIXQJ JHKDOW

'LH XQWHUVFKLHGOLFKHQ $XVEHX\WMNQDAHSURHEHQFEHH GO
FKHP 9RUJHKHQ GHU )UDNWLR QL HK XQIWN|QWQRKQ HEG O HEKH/ )Z
FNHQJU|%H GHU WURFNHQHQ 5H]HD®HY BIRWH bl ®& HIQM ZGILL N HY [
]XUsFNJHI*KUW ZHUGHQ

JUDNWLRQLHEAGLH 5HLQLIXQJIVZLUNXQJ GHU YHIWIWAK IXHGWHQHH ) QDG HI
)DVHUOIQIHAXH{HUJOHLFKHQ ZXUGHQ GLH )DWHLM Q/RAQ XGHU GBIFWN GB

WHLOXQJ

$XIEHUHLWXQJ JHPHVVHQ =XVIW]OGEK IXVIEHQ @INQ S5GIHNU
$UDPLG .XU]JVFKQLWWHYV XQG GHUL$UDPREBHIE ULGAHX BBWWLP
DOV OLVFKSUREH DXVJHZHUWHWDSIDHGHH]|BYREGD A LW GILH
9HUVXFKVSDSLHUPDVFKLQH ]JXVDPPHQ YHUZHQGHW ZXUGH
'LH JHPHVVHQHQ )DVHUQ ZXUGHQ L@ PQHOWNDDPRYHQ PPW
HLQJHWHLOW VRZLH GLH NXPXO XNUGHD SHIRIEINWM K VO ) K@U
GHU LQ GHQ .ODVVHQ HQWKDOWHQHRX )G U H D R VEHU HFKIQGI G\
+IXILINHLWVYHUWHLOXQJHQ GH W YDIWHNVBKMIHRUGRUQGDXHY
VFKQLWWHYV XQG GHU )LEUL G HGWHLQ BHI'N & DELSUREHIQ L RE
GXQJ ELV $EELOGXQJ GDUJWNE/I$SOOWH ¥QQGH G LIE YDIMH L
OIQJHQNODVVHQ LQ PP XQG DQ G H ULMHUGH® WIKQIDIANKHLINVE R
LQ 3UR]JHQW DEJHWUDJHQ
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S

dan

e A Zopee (E] Z3e Ip /'&rs}YEZ v TiiAl Z

e $UDPLG
XU]JVEKQLWW

$UDPLGILEULGH

J)DVHUOIQJH >PP@

$EELOGXQJ +IXILINHLWVYHUWEHH O XQUVE K H Q CBWHWPQR R JEIQHU VW

'LH )DVHUOIQJHQ GHV $UDPLG .XU]VRKBKWRIQV OLXQ8
fPP ZREHL PHKU DOV GHU )DR/ WU Q G | @ B LMONO
)DVHUOIQJH XQG GLH OIQJHQJHZQ FK VEHW H IPLMUQOG WY
PLG .XU]JVFKQLWWHY XQWHUVFKHLBHQ SHNKS$SNDRR G' DXU
VFKQLWWHY HLQH HLQKHLWOLFKHXUQRNJIKDKH@ XNHDO®
GDVV GLH )DVHUQ DXI| HLQH GHILXUHYWKQMLWYWH B DAHF
'LH EHL GHQ 5H]\NODWIDVHUQ PD[LRBQ JHPHWKHRHRQG
PP HQWVSUHFKHQ GHU /IQJH GHW I$W [EAIHG $1B'S Y WHID®
ZHQGHWHQ )DVHUQ
'LH )DVHUOIQJHQ GHU IULVFKHQ PFKEJZL&EKBIQHIHQX QB
fPP $QKDQG GHU +IXILINHLW VK HEDWAL GXQJ* D RKSWGIH
JLEULGH NOHLQHU DOV PP LVWQJHB XOWHUKFB KG HIBVAH.WF
EHGLQJW GXUFK LKUHQ +HUVW HNDHQMBUNRY B W\R Q%$HULD
VHUQ PLW EVSZ HLQHU 5HILQHUPKNDXQU KAHVU GRM B BK
HLQHU ]XIIOOLJHQ 9HUWHLOXQJ GHU )DVHUOIQJHQ
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e YRU GHU $XIEHUHLWXQJ
— N UHFKW +ROO PP /RFKSODWWH
e UHFKW +ROO PP 6FKO[LW]SODWWH

)DVHUOIQJH >PP@

e Y RU $XIEHUHLWXQJ
—HUHFKW +ROO PP /RFKSODWWH
e UHFKW +ROO PP 6FKOLW]SODWWH

)DVHUOIQJH >PP@

$EELOGXQJ +IXILINHLWVYHUWBER $QJEGHBI ) WXIQUMRQHIWREH $ RI
XQG % XQWHQ
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4 YRU $XIEHUHLWXQJ
S UHFKW +ROO PP /RFKSQG
/ Y UHFKW +ROO PP 6FKOLV
e +DLQGO PP 6FKOLW]SOD
+DLQGO PP 6FKOLW]SODYV

DWWH
N]JSODWWH =XJ
W W H

VWH

J)DVHUOIQJH >PP @

WWH =XJDEH
5SODWWH

J)DVHUOIQJH >PP @

$EELOGXQJ +IXILINHLWVYHUWMLEK ®3 16 HUHDW
XQG '

! YRU $XIEHUHLWXQJ

9LEUDWLRQVVLHE
6FKOLW]SODWWH

XQOMNRE BUREH
XQWHQ

PP

J)DVHUOIQJH >PP @

$EELOGXQJ +IXILINHLWVYHUWHLEKX @416 HUHDW

KOO IQHH@LVFK.

'LH 9HUOIXIH GHU )DVHUOIQJH Q YRHW WXIEGML V& X QJ 3V\R
]XQIFKVW VWHLO DQ EHYRU GLHYHEDHL QMR DB VO §
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ZDV GDI*UVSULFKW GDVV GHU BQWHL® D QHDNVHIHY QN HL
GHU GHU )DVHUQ GLH Ne<U]JHU VREBQ %MW DEHWH @H BHD DO [E
3UREHQ QDFK GHU $XIEHUHLW XQWRIWD B FHKUHSX DEOH/U G HW BQ R EY
ELOGXQJ $EELOGXQJ 'LH $DWH ZOH GHHQ GIXWHEK QG LBIVS X
EHUHLWXQJ GHU 5H]\NODWSUREH®Q NWIWRGH B U WV\F K IOH X5 ®I
VFKLHGOLFK VWDUN UHGX]LHURFK LGHID B R KEHHUHHOL WX QO | X BH
FKHQ GDI+U GDVV HLQ 7HLO GH W M XK QH WOHGH PLOD R M. REQHC
JHUIWHQ DEJHWUHQQW ZXUGH 1® FH{ @ 19 UBOXDEKH UPHLMWV M QQ H
DQIIQJOLFKHQ NOHLQHQ $QVWLHU BQQHVIXWHE WE VEDH G DK\
GHU N*UJHUHQ )DVHUQ VSULFKW U®DXHGBPDGBVZ$UGHLGH
. XUJVFKQLWWHYV IKQHOQ
1DFK GHU $XIEHUHLWXQJ GHU 5HMRIODWREHR HHr ' X RGGGIQU (
]XVIW]OLFK GLH /IQJHQ GHU LP 'XWHFKOWRIIHEMKINQWPR\YHQ
9HUOIXIH VLQG X %HJLQQ VWHLOBY QB YRIF KMIE HHUKHHLUAL
'LHV EHVWIWLJW GDVV PLWKLOIGLBHYUHYHUEHNXGHMW HDRVHU
YRQ GHQ 5H]\NODWSUREHQ DEJHWUHQQW ZHUGHQ NRQQW!
$XV GHQ +IXILINHLWVYHUWHLOXQXKQVBKYLWWWFKKQGS GBI
$UDPLGILEULGH NDQQ DEJHOH L WHW GZSDUEG HQ H G DA/WUL QGVH
GHU )DVHU PLW HLQHU /IQJH JZLVFKHNQQJ LX\Q/&& %RR A/ KHKU .
JOHLFK GHU (UJHEQLVVH GHV | GIMFHK® @ HDVHHUVNARD MAND P H |
ZLUG GHXWOLFK GDVV GHU $QWHLIH@GEHUHLFKUBH L QG B QH
5H]\NODWIDVHUQ VRZRKO YRU D OMQ D XGFHX QVIDRK G Bl U | BoXI & H.L
'LHV VSULFKW GDI*U GDVV GXUWKPGWQP BIf R\ FQL\QFIK BIWR § IRV
EHKDQGOXQJ 6ROYRO\VH DXFK GLHGH® P'IDO/ DN HIHD JBIXNFEK ]V
GLH PLWWOHUHQ )DVHUOIQJHQ UDLH\GH. X UQ\GF K B L IV WU GVHRKKM:
OIQJHU DOV EHL GHQ 5H]\NODW IR\VHIFX & R @ RKEHRIH DWX QI
'DEHL VLQG GLH OIQJHQJHZLFKWH® HW/QVIRWW WO HGHQ PIDWH C
]JDKOHQPLWWOHUHQ )DVHUOIQJHIG HQ U BXXW \O IV VW L\QL Bk @ A\
ZHLOLJHQ 3UREHQ HQWKDOWHQKXQG) MMHHY XQWKH VN OLFG&
VLQG 'HPHQWVSUHFKHQG LVW GGH U 5] UNGD R WH QY H U @/ H UG
WHU DOV GLH GHU JULVFKIDVHUWG®W IPHWH & H U J/H BVGILLVD VWX UP FE
>20LYHX] @
%HLP 9HUJOHLFK GHU +IXILJNHLWIHU WRIL OOQWE] Q@ FXHGH D
$XIEHUHLWXQJ GHU 5H]\NODWIDV KU BHQ QEHY IEQRERRHS 9|
XQG % EHREDFKWHW ZHUGHQ :HUGERQGHI BN BUIRDH @Y
YRU XQG QDFK GHU $XIEHUHLWXGB YGDN O LFIXHQ G BIUUEX GEH
UHLWXQJ PLW GHQ YHUVFKLHGHG@®KA JUDMBQIRQLH BILH UHD!
ZXUGHQ 'LH 9HUOIXIH GHU 3UREH/DNGLIHR BLWUGHB | WDPE RS C
WHUVFKLHGOLFKHQ 6FKOLW]SDDAGNGIK B XX ELHGHHQ W HWAF K X U ¢
,Q SEELOGXQJ LVW GHU +IXILJWRIEM V(YHUDOPX IX®QEUQILFKE |
GHU $XIEHUHLWXQJ GHU )DVHURL WL WMHQV 9 L PWPDENFIKFOQ W |
SODWWH GDUJHVWHOOW 'LHVH/HIQBQQXQMFKUBRKFKGNQ
GLH 9HUOIXIH NDXP XQG VWHLJHQ DAL DIY Q, B Z%WIKHH.® K
XQG PP LVW GLH +IXILINHL@WGBYVVWHQGLAWHKQ OVOHEH Q
VHUQ GHU 3UREH QDFK GHU $XIEHRIWH LIQVMFK OH BIHBIG Q K\
VLFK GLH 9HUOIXIH ZLHGHU DQ D$E HLR HWDARHD GRE BMAZ
OIXIH DE ZDV EHGHXWHW GDVMUGBOVSQWMROHDVAUQVAQ.
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'D VLFK GLH +IXILJNHLWVYHUOIXJB GBBKOGWHRK $ X IFEEHU M I
QXU OHLFKW XQWHUVFKHLGHQ GMIQ G DMV FRKLOMK \B\H R @ LK
RQVVLHE PLW HLQHU PP 6FKO )LD\ B O QVWWEBHIHOHQ B W
GHQ NRQQWHQ

'LH OHWKRGH GHU PDQXHOOHQ % H VMWP DXQIUXIQE YBN i L
ZDKO GHU PLNURVNRSLVFKHQ $XIQDKPWHU RQ GH WV XHE |
MHNWLYH OHWKRGH ZHVKDOE GUH) BV UON® LMY QKWWHI
HQWLHUXQJ ]XU %HZHUWXQJ GHU ®WEHUHLWXQJVPHW!

JUDNWLRQLHDKGI%BHXUWHLOXQJ GHU $XIEHUHEMME HGBH Y HUH FKQ Bl
6EKPXW]SXQNWNWLRQLHUJHUIWH ZXUGHQ 6FKPXWPSWNW PRYVEBU

PHVVXQJ

$XIEHUHLWXQJ XQG GHQ DXIEH U HLMH W0 H\GHIPQ Z & X
]XP 9HUJOHLFK GLH 6FKPXW]SXQNWPHVFKQIWWW\XQ B PG$
$UDPLGILEULGHQ GXUFKJHI*KUW D'QM GUWREKSU R BEHZ R X C
ZHUWHW GD GLH 3UREHQ |+U G IUHOHUS/HRKHISIHKLIX QR DPVL
]XVDPPHQ YHUZHQGHW ZXUGHQ 'HU KHIUDQHAFKP BWY *
SEQNWHQ LQ GHQ 3UREHQ YRU XQG)>QBR K HLWX @ BUNIFW
GHQ LVW LQ $EELOGXQJ GDUJHVWHOOW
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$EELOGXQJ *HVDPWVFKPXW]SXQNWIIBQF BHREGIQULIRX$ E K ILGHILL I N H
$XIEHUHLWXQJVPHWKRGH

$QKDQG GHU 6FKPXW]SXQNWPHVVX®K BLLHG $& HEHNGHLLFNK
GHU )DVHUQ PLWKLOIH GHU YL8UsHDKNMRQNFSWDIHVLW H
JHQRPPHQHQ )OIFKHQ LP 9HUJOH L M WXH@H3U R E AIQWG Bl X
UHGX]LHUW ZHUGHQ NRQQWHQ

'LH NOHLQVWH *HVDPWIOIFKH GLH GRQ 5HON 6DRPXWR E
HLQJHQRPPHQ ZLUG ZXUGH EHL G HUWIRE H L'WKDPKHS$
%UHFKW +RO0O J)UDNWLRQLHUJHUI@/BIW WH VE HHL GIHQHU P
PHQJHQ]XJDEH YRQ J SUR 'X U FW IV WHHIQ B HIBKAWL H UK
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GHU 6FKPXW]SDUWLNHO N|QQHQ D )3HGL BIRIUN SoHHUSHADD Y\ YWOHK
UeFNJHI*KUW ZHUGHQ

$X%HUGHP ZLUG GHXWOLFK GDVW HEOH % bl FSX EHRUCHL. WUKIN
QLHUJHUIW GXUFK GLH 5HGX]LHUEB QR HXGH BHEEMD BIIDQ3 |
QXQJ GHU 6FKPXW]SDUWLNHO Y iGDEHKY HX W ZN UG « KIUHA ZNHDU
GHQ GDVV VLFK GLH 3UREH ZIKUHRQGJ®YV \J HHUIVRWH Q ODH I k
:DVFKNDPPHU YHUWHLOW RKQH DP I$EBHHQ NELOWHKELKO KHQG H @
BRPHUYLOOH JUDNWLRQLHUJHUIWHYDPAWHHNQHUHQ (WPIHEF
QLVVH LQ IKQOLFKHU *U|%HQRUBIQXXQQJZEHWEWH GGH G H\K PEH |
+ROO J)UDNWLRQLHUJHUIWHYV HEHLH®NU Z$HKU B HIQH = WXRBKP Z W
VHP *HUIW NHLQH 9HUEHVVHUXQJ GHUHUXBE Q@HWHX3KUFK
JHEHQHQ 3UREHQPHQJH HUJLHOW % HI® YQWHKHQFEHH GEH.G K
3UREHQ YRU GHU $XIEHUHLWXQ & L PGH DHR UG Bl K H@® W H U \GH
5HF\FOLQJSUR]HVV GHU +RQH\FRPEUGMUXNWXUHQ ]XU+*FN]X
$O0V 5HIHUHQ] ZXUGHQ DXFK GHU SUBP$GD.XIUGVFKIQU QY VD X4
BFKPXW]SXQNWH XQWHUVXFKW % H X G I$IUDH *GI VR B W FK (
VFKPXW]SXQNWIOIFKH YRQ PP& P MQO EG®L GHP PBDPLGI
HUPLWWHOW 'LHVH :HUWH VLQG HUZIDQUWXQDOIVHBI% GHIX
5H]\NODWIDVHUQ :DV GDUDXI V FK GLHHOMWHQ FXIN \BWF NODVIND @
DXV GHP 5HF\FOLQJSUR]JHVV E]Z YRRQGHNBORRE VSNV G BIGWE K
UHQ LQ GHP 3UREHQPDWHULDO HQWKDOWHQ VLQG

%HL GHU %HWUDFKWXQJ GHU (U WHE® HL\DHH G 13 U RELH) LVO\Q B R
OLJ GDVV GLHVH VLFK YRQHLQYQUDHUD XIDW HAH/F KHQ BW @/ E
GXQJVSUR]HVV ]XUsFNJHI*KUW ZHW EHQG XHL VOHPP HDBRVIER
GLH NsUJHUHQ )DVHUQ E]Z N O HBIHQRWUH Q H3\D YIWLHNUHYGD DIV KBV |
DX|I GHP 6LHE DXIOLHJW >=KDR H &F K PIX\K PSOXE K XUPGHH/Y XGQ

JHQ YRQ EHLGHQ BHLWHQ GXUF K ML QKU WGI® DHUM KIGIEHL %

JUDNWLRQLHDPx®4H $XIEHUHLWXQJ GHU 5H]\NJ@DIWILCRAQHIHQY P WIKWH GHH & H C
2SWLPLHUXQBEWUHQQXQJ GHU NXUJHQ )DVHUE QPKYIWEHUHEBKPKWXU $

SDUWLNHO GXUFKJHI*KUW ZHU GHIX QR GM UZSXENG H B Q& X Q8 HY,
NXUJHQ )DVHUQ XQG )DVHUEUXFKV WFNHOE B QHE HDAMHLLRP W J
=XU %HXUWHLOXQJ GHV 5HLQLJXQJSKQONWWHYVIRUB® Q ¢
GXUFKJHIsKUW (V PXVV HLQ .RPSURMYE DXR%H® I$X VD XV
EHXWH PLWWOHUHQ )DVHUOIQJHB]YWD®D \&HW 5HQQY.RRQG HE
BFKPXW]SDUWLNHOQ JHIXQGHQ ZHUGH/Q® USQMWHBQLXK/IHO I H
NDQQ GLH RSWLPDOH $XIEHUHLWXQ JVIFNWKRGH @ HD\O/DOLP P V
GUHL *U|%HQ ]XVDPPHQ EHWUDFKWHWGILI)GHNDPQV $EEL:C
VFKPXW]SXQNWIOIFKHQ JHJHQ GLH 00QUHR DKZLIFWW B WHD
ZXUGHQ =XVIW]OLFK ZXUGHQ GLHVHQWMBUBPKHDPEHQ B RW
VSUHFKHQ GLH JOHLFKHQ 6\PEROH GILH) HO HLHIKN QD)W § & R Bt
HLQHU $XIEHUHLWXQJVPHWKRGH
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*HVDPWVFKPXW]SXQNWIOIFKH >PP0d PO @

$EELOGXQJ 9HUJOHLFK GHU $XIEHUHLWXQJVPHWKRGHQ

'LH :HUWH GHU *HVDPWVFKPXW]SXQNW FQ IFK\WM WG PA.A!
UHQ )DVHUOIQJHQ YRU GHU $XI|E HQHEM]XQO DAHSIU RB H @ F
WHUVFKHLGHQ VLFK 'LHV LVWIJBKHGQGVEAEHYYHQLBHH GGH
F\FOLQJSUR]JHVV GHU +RQH\FRPE 6WUXNWXUHQ ]XU«FN
'LH NOHLQVWHQ QDFK GHU $XIE HUHZW XKIQW HHAK Q W BV HIDL
JHQ ZXUGHQ QDFK GHU $XIEHUHLVPX®QJ GHPU %W HRKOND WF
JUDNWLRQLHUJHUIW PLW HLQHUW  $KXMb GIFKGOHPV FXQIBW Y
*HVDPWVFKPXW]SXQNWIOIFKHQ GHU GRRO{ HELGIWGI B $]X NED
UHLWXQJ LP 9HUJOHLFK ]X DQGHUHIH @ KIEKUWWW X [ IV
JLHUW 'D EHL GLHVHU $XIEHUH L WKQRIX\W H/DKR\A_HN N 8 ZIRG
GLH NXUJHQ )DVHUQ XQG )DVHUEUXB KWWG X NHH DW FKNU G
NRQQWHQ LVW GLHVH 0HWKR G HNVQYQRKGH R S5HL PNDADD VX ID
1DFK GHU $XIEHUHLWXQJ GHU 3URERQZ IPUNWH G HWP PIDW QX
VFKLHGOLFKHQ 6RUWLHUSODW VH QFZX\UHBMI )IB QU 6 KQHI
JLHOW ZLH QDFK GHU $XIEHUH L WXOQUWR RW LGHIP HUUW F K
NRQQWH PLWKLOIH GHV %UHFKW PRO/® FK SO DM R/GIL HHUL
VWIUNHUH 5HGX]LHUXQJ GHU *HV D P@/IIERKKR]XW WSLXIQINM%O-
$XVEHXWHQ HUJLHOW ZHUGHQ

'LH JU|%WH OIQJHQJHZLFKWHWH I LEMW OGHIH $DONERHWOIIQ
GHU 5H]\NODWSUREH ' PLW GHP % WHPKW HRQG® U UD NRA
/IRFKSODWWH HUUHLFKW *OHLFKIEHWHIWXQS 6 LEH EHE
VFKPXW]SXQNWIOIFKH DXI GHQ N@H V& \WHQV VHEUU AKHAG }
HLQHP )*QIWHO GHU YRU GHU $XIEMKH L WXEXKI EIHHIP HOVA\G
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S5H]\NODWSUREHQ $ & ZXUGHQ GLH * VP PWR/LFXIMHX &HX ONW
EHUHLWXQJ PLW GHP %UHFKW +R ORP)LRAKS DG JBB | W
VWIUNVWHQ UHGX]JLHUW *OHLFKHOLWXQ G EBHY BHH\GHO $3
EHUHLWXQJVPHWKRGH HEHQIDOONWGL R LMW\\\M H HD ) Q VHQ DH ¢
HUUHLFKW 'XUFK GLH 5HGX]LHUXJH EHHUG3HR B K | K BI D E H QXK
GHU 3UREH ' NRQQWH GLH HUUHLGKWH YD'QHH Q J®IZH. FKRWHW|
JOHLFK ]X GHQ 3UREHQ $ & YHUJW %BHOQ V& IZHH EG MY HER PH MQ.
JXQJIJVHIITHNWH KLQVLFKWOLFK G HUW 8B UHIQ XOMHYEQ X\PKU
VWeFNHQ VRZLH 6FKPXW]SDUWLNHG B PE % U IGFHUNS X RECH HUL BN
WLRQLHUJHUIW HUJLHOW
$XFK QDFK GHU $XIEHUHLWXQJ GRPH5HPNWRMI W BB 6R U
PHUYLOOH )UDNWLRQLHUJHUIWHWPLMW ZXUGHQ JXWP §BRBE
QLVVH HUJLHOW 'LH HUUHLFKNUH Q DQ/IHHOD HOZILHF K W\ VGH. HP 1] 2
JU|%WH XQG GLH *HVDPWVFKP XW]SXHQU WO FHKIQ ZX UG W HX IC
$XVIDQJVIHVDPWVFKPXW]SXQNWIOIF KRHP HBGX] DHHUMW D NDWR.L \
RQLHUJHUIW IKQOLFKH :HUWH ZGH UE RLWS KEUH F5 X0 B H B K MWVAXRX
JUDNWLRQLHUJHUIW PLW PP 6HKO LG\D|SIDID W WE RHF B URHLLW K
J SUR $XIEHUHLWXQJVGXUFKJDQ@U RE B 8 PGHIW COLFIKE B U Hd WU
ZHUGHQ NDQQ ZXUGHQ GLH 5H]\NODHMQ O MH/WDE R WE GEL\WM WED
GXQJ QDFK GLHVHU OHWKRGH DXIEHUHLWHW
1DFK GHU $XIEHUHLWXQJ GHU 0LVFKSIUHRE B XRLGH GEHHR. HLEQUH
KIKHUHQ $XVEHXWH YRQ HLQ W8 o HFRHWONQHUR HZVF K O
ZLH QDFK GHQ YHUVFKLHGHQHQ $X&EHUHHWKKWH @ HGIRF 18
ZXUGH GLH *HVDPWVFKPXW]SXQNW IOURMK H Z RQWJ B H P/ WIDEU N
UDWLRQVVLHE HLQH JUR%H 3UREB®®HOQWH W @ HXE HQU NCHY
ZXUGHQ GLH 5H]\NODWIDVHUQ YRU BUHRHUQWBHW P XQUI PUDP G
9HUVXFKVSDSLHUPDVFKLQH PLWKEGUHGWWWODQVRUWLHU
'DVV VLFK GLH (UJHEQLVVH QDFKEGMHE LYWUIQYFKQ HKEMOHID/ B K
GHQ NDQQ X D DXI GLH XQWHWMNBKXEG O RFKIGQ BFHKFOH W] &
GHU 6RUWLHUSODWWHQ ]XUsFNJHUKQ W LARHEE K BXW K LLRX
$UEHLWHQ ZXUGH HLQ =XVDPPHQKDK & HAL ¢ FIKQHK@ GHQY GHRP |
BRUWLHUSODWWH XQG GHQ )UDNWHWQ+HWHRIGHE QLE¥NRWY W
@ OLW GHP %UHFKW +ROO )UDNWPRRRAEKSEOWWWHP ZWUH L
GHQ GLH EHVWHQ 5HLQLJXQJVHWHNWYAXQDVROKNOWLFHQ QP
VHUQ XQG )DVHUEUXFKVWeFNHQ V@& ZH.UH LYRIDW6 F, POV FSIDZHA
Z*UGH PDQ GLH 5H]\NODWIDVHUQ YRUH®EKUY OHVEBQERQ P L
GLHVHP *HUIW DXIEHUHLWHQ

“HQWULIXJDWHRGODULVFK ZXUGH GXUFK =HQWG H X HD @ | HROYQHHIQQ GIW/RJI HIY

PLVFKNRPSRQHQWHQ QDFK 'LFKWGHUUIRVUNGEWKWJI SN LRQL G |
5H]\NODWV LVW GDV $EVFKHLGHQIGIDF KDGHH \= M B PDMHUHXUQ/A
'DEHL HUIROJW HLQH ODQJVDPH |6 XSO WBWPRG IIPLNBRHQ +L

8P GLH $EWUHQQXQJ GHV +DUJHV YHREQ)DWBUZWRGH]>G BEW V|
5H]\NODW JHQWULIXJLHUW OLW HIS@HILV B8P B UBIK XS$EIWURQ Q X
]ZLVFKHQ )DVHUVWRII XQG +DU] GREFD XU A SIDUWWK NHG! \
]JHQ VLFK DE $EELOGXQJ
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$EELOGXQJ 6HSDUDWLRQ YLPQYHOMWLIXQMN \+ KIDIGVOQFKFHKW Y |
PLW GHP VHSDULHUWHQ +DU] 5HFKWV

+DU] XQG $UDPLG N|QQHQ DOVR DXH G UHWHU HIQIOM X IRQX
MHGRFK LVW HLQH JUR% W H F K Q LMFSR/HYSPIMIOW DEKY B HW|
ZIQGLJ ZHVZHJHQ GLHVH 6WUD®MHN LXK QG FIK \\ Q H LIWERUU ¥
NeUJHUHU )DVHUIUDJPHQWH LVW HEHQVR QLFKW HUNH(

YORWDWLRQ (LQH ZHLWHUH O|JOLFKNHLW GHU $EW YBQIQXQWRIRQ G|

BSDSLHULQGXVWULH LVW GLH )ORWSMWIHFRKMHUZIHH. WHHIL®J
ZLUG 'D GLH .RPSRQHQWHQ DXFHK X Q VGH UV HKIL HEDQ) IHRAKVHI
IOIFKHQSRODULWIWHQ DXIZHLWHQGQH B X3WURHE & I8HP)IOR W Q G
GHU KHUN|PPOLFKHQ 6WDPPO|VXQJ IFKW EPZEHL MNIRDR KXY
MHGRFK NHLQH GHXWOLFKH +DUIDEWUHBQYDP®J] EXUBHF
KHU QLFKW ZHLWHU YHUIROJW
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6LHEIUDNWLRHUHUHLQHQ $EWUHQQXQJ GHV SHMVWAWY \XRUGN RPH®QVFID GWH

UXQJ

)DILW

9HUZHQGXQJ HLQHV 6LHEWXUPHW X G/DN UKV KQW H 1 b UHE bW P
WHULDO GHU 3UREH & I*U PLQ XQWWHSYILAWMHIHVY HEGBY Q6 H
GHU 1DVVVLHEXQJ VLQG LQ MHG HWHMVDH N R EBIQ] %D G GI
JU|%WHQ )UDNWLRQ ! —P LVWDVHU *HR%MFHKHY GHGL+D
PHQWLHUW -H QLHGULJHU GLH B WRKE®ZHLANH 0®H B LB B
ILQGHW VLFK GDUDXI (LQH 7UHQ®@X®R MR WDQI F KW GP ) DV
$XFK EHL GHU 7URFNHQVLHEXQJLOB\OV & RQFKMF K R5Q K6 MR UGB P
ODWIDVHUQ WUHQQHQ 'HU 9HUEXQ®@X E BILEW HE AYMWOIER {H
UDWLRQ QLFKW ZHLWHUYHUIROJW ZXUGH $EELOGXQJ

=

$EELOGXQJ 6LHEWXUP 6HSDUDWLERRQ OIDDMKHMPAEXKIQNH /LQNV 7TUR
FNHQVLHEXQJ 5HFKWYV

,P 5DKPHQ GHU 8QWHUVXFKXQJHQ LV WWHR GHH@XXIH X 1Z L U N
EHUHLWXQJ GHU 5H]\NODWIDVHUV\SHALIQR B XIXJI VKDY E WL B/ C
SLHUWHFKQRORJLVFKHU )UDN W IFRQUGHLLFYKH G IHDWK ($ M @ EZDXINGHH
DXIEHUHLWHWHQ 5H]\NODW IDVHUQQ GRHW X QGHYDA K JGIDLY X |
EHUHLWXQJ XQG GHU 5HG X]LH U XQXH Q HAH QR)® \GHHQ VE i KL QL
OLFKHQ 6FKPXW]SDUWLNHOQ HLQJH®R P BHYHEX ) B HAKH. WX X
GHU 5H]\NODWIDVHUQ NRQQWHQ GXOQGSGWH [ DL B BKMXQU GH® )
)DVHUQ EHILQGOLFKHQ 6FKPXW]S DILHNVY WHDN M WEHQ] LSHHEW ] Z H
UXQJHQ ZXUGHQ PLWKLOIH GHV WWHFKRWL WRBIOQHID N W PRQ
IRFKSODWWH HUJLHOW (LQH Y RW ONWIGI®L ) VHENQU KQ G X !
6FKPXW]SDUWLNHO ZDU PLW GHQ DQURIHOGHKWH® SHWKR C
EHXWH DQ DXIEHUHLWHWHQ 5H]\NNBIDWDDVHUQ ZD.W PEH.LY W
NRQQWHQ MHGRFK )DVHUOIQJHQ €PHHL QRPDKW]UHDMK ZE G 8 |
OHQJH DQ 5H]\NODWIDVHUQ I+U GRBI%VOWDEWEL® GX 8 J3DMS LLHE |
HUJHXJXQJ LP 7HFKQLNXPVPD%VWDE IDXIRPHUNLWBE ZX
JUDNWLRQLHUJHUIW PLW HLQHU HLQP®LEERWMLRIG\O\DLME HP [E\
QHU PP 6FKOLW]SODWWH JHZHUW W HGIL R LEMKQL @/ILH W HIQV3H
EHQPHQJHQ HIILILHQWHU I+U GLH RIEKVUWHE®HW ZHIMEHSD N R
WHQ
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$QIHUWLJIXQJ YRQ 5HF\FOLQJ $UDPLGSDSLHUHQ $3

IDERUXQWHUVXFKXQJHQ

/IDERUEODWWKXIW %YHVWLPPXQJ GHU (LJQXQJ GH% GBHIWWEDWGEXWYH UR

GXQJ

PLGSDSLHUHQ ZXUGHQ /DERUEOIMW WHQH) HEIF&E BWH ] R EH
ODVVH YRQ J P3d DQJHVWUHEW GD DPXLFXS DS LGHIH , PIGX
VHU IOIFKHQEH]RJHQHQ ODVVH SURBKXGEUHBEWL BHUAH® )
ZXUGHQ LQ HLQHP W\SLVFKHQ 0D VNHQMNMHWQW QZ K E¥R
)DVHUDQWHLO DXIVWHLJHQG GXXEIG B HNOWIWI V20ENNH
3UREH ' QDFK 6RPHUYLOOH )UDNW LR QOLHAKX DX UHGLH)Q HA/G
PLW JLEULG $QWHLO JHELOGHW

1DFK GHU 9HUG+*QQXQJ GHU )DVH@Q \EXWDHE VIOR/GNG X BB H
LP OLVFKHU ZDU DXIIIOOLJ GDW KRFKJBQHY HIMHHILQO O |
VRQGHUQ HLQH )ORFNHQELOGX®U X¥HBDIGW BIHY 2DV H UMM
NRQQWHQ /DERUEOIWWHU PLW XQ WRHXYFHKQ HE E L BIGHHQV =
GHQ 1DFK GHP %ODWWELOGXQJVSURAV)\DWROQQNHY E
GHP 6LHE XQG DXFK EHL GHQ WUR PERNE &XIMMWHHQ BHIX
‘RONHQ EHREDFKWHW ZHUGHQ $EELOGXQJ

$EELOGXQJ /JLQNV )DVHUVXVSHQNLFROERP DQURAKH D X06LHE 5H
WURFNQHWHY /DERUEODWW

'LH /DERUEOIWWHU GHU XQWHUVFKHQGCDLEGHQ ER VI
GXQJ JHJHQ.EHUJHVWHOOW 'MWHH UHFELW GHOMWHY VB E RE
=XVDPPHQVHW]XQJ XQWHUVFKLHGH® MQBHK B SMIGLRIO QR
IDERUEODWW DXV JLEULGHQ VLHKW KRPRJHQHU DX
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$EELOGXQJ /IDERUEOIWWHU XQWHUWXKRIHQOLFKHU =XVDPPHQ

'D VLFK GLH )DVHUQ EHUHLWYV L®PRHY G XNHSHDYVILRKQ Q VALK
DXFK GLH JHELOGHWHQ /DERUE O B/FWHLLH DR ONH U WG EHH/L NT
%LOGXQJ YRQ /DERUEOIWWHU QI FPKMQ EHHIRH Y QHH@ OIDMVE L F |
'DVV GLH $UDPLGIDVHUQ LQ ZIVVQLJNK W JMXRPHED HKUB VLY 8 C
JORFNHQ ]X ELOGHQ NDQQ DX| GEKHQSROOLQLMIWQBU2ENUI
l«KUW ZHUGHQ

Fibride : Frischfasern : Rezyklatfasern

&KDUDNWHUEWIH&KDUDNWHULVLHUXQJ GHU X@& G JJKWPWHIQO Q/HIGF KDE R U EXQ

UXQJ *UXQGWHUVFKLHGOLFKHQ %ODWW]XVDHRPKIBYBMW]RKHGIK TDVNGHQ

JHQVFKDIWHQRZLH GLH 'LFNH JHPHVVHQ XQG 'GP KWXVEG UH G HWQ EIDH
VLFK DXV GHQ OHVVZHUWHQ HUJ BHDRGHDQ G D\E IHHLFKKIQW H Q
VLQG LQ 7DEHOOH ]XVDPPHQJHWUDJHQ

7DEHOOH *UXQGHLIJHQVFKDIWHQHIHU HUJHXJWHQ /DERUSDS
JLEULGH )OIFKHC 67%%: 'LFNH > 67$%: 6FKHLQ

JULVFKID JRJIHQF EDUH
5H]\NODwW ODVVH "LFKWH
>J P >J F@®
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'LH OLWWHOZHUWH GHU IOIFKHQEXQRVH QWX D B GOt 6 KEH
]XVDPPHQVHW]XQJHQ OLHJHQ ]ZLVFKH @D VX@®LPXP &H
HLQHU %ODWW]XVDPPHQVHW]XQJ DXVVFK)DREHUGH B
OD[LPXP EHL GHQ /DERUEOIWWHUQ PKW ZLUGLBRPGWQZE
GLH DQJHVWUHEWH IOIFKHQEH]RJH @D OBI\QVHXYR® P H @ F
]XQJHQ DQQIKHUQG HUUHLFKW 'LHO6WDH® PALY/FRHAQL F |
XQG JP3 'LH 3UREHQVW*FNH VLQG-FZBULFKHQQG &XIQ
BWDQGDUGDEZHLFKXQJHQ OLHJHQX®G% H U HLFF K$ KL GG
OLWWHOZHUWHQ GHU IOIFKHQEH]RZKQEB® GDMWF KQIGQE
'LFKWH EHUHFKQHW 'LH %ODWWGRGKWHD FPHHIBG LP ¢
J FPii

'LH JUR%HQ 6WDQGDUGDEZHLFKXQJHQ\GHLD | ®QRK H.GBH]
YRQ ELV ]X HWZD GHV 0LWW HLZG UBDHWV GEHHNHLE GO
IDERUEOIWWHU QLFKW VHKU JOMIFKRP&W FLIQ ®R X\ GVE]
REDFKWXQJHQ EHL GHU /DERUEODRKME QEGXOD 'LAKWMH
PHQ PLW VWHLJHQGHP 5H]\NODWD QWAKWVOHOHLUFKVEHK G
3UREHQ PLW JLEULGHQ HUIROWMO | Q HVQLNW «IFXI] XGl e K
'XUFK GLH NOHLQHUHQ XQG IHEWLIIOQ MW WK\ HWUEYV LGN
'D GLH )DVHUOIQJHQ GHU 5H]\NOD@®M DA/LHHJ G H\H WL Q\ FKIH)
PLG .XU]JVFKQLWWHY ZHUGHQ GAK GXDPK GHEGI W WH M UK
VHUQ YHUGLFKWHW 'LH (UJHE QUVYH]IGHVFKHQ]HOIHQY |
WHQ GHU XQWHUVFKLHGOLFKHQ %H® W /OXV D@ FeHHIV BIOVH
*U|%HQRUGQXQJHQ )ROJOLFK VLQG GH IGXH KNV G UM HQ B
WXWLRQ GHV )DVHUDQWHLOV GXQRK 5 HHRMQ W ISDUHFKN
KDEHQ VLFK GLH UHF\FHOWHQ $UDPQGODSH B {H & X WFKF K
YHUIQGHUW GDVV GLH *UXQGHLEHBNVG KDXWW\Q BHHWG HIY
LQ GLHVHU +LQVLFKW VWHKHQ \GAKHGH§UDPRLWBIDVHUQ ¢
QDFK

&KDUDNWHUEXU TXDQWLWDWLYHQ %HVWLPPXIHIWB® UGR B WLHUXHMW

VLHULXQJ

JRDERUEOIWWHU ZXUGH LKUH )RUPBPWQRQ VBIHWKLIORH V&I

WLRQVPHVVX@QIG PLWKLOIH GHV .RQWUDVWHWKWG'BIHU ZXO GHIN KbIL\

WHOZHUWH GHU EHLGHQ .HQQ]DKEBQNGHW WHU ZX Y B PR
VHW]XQJ JHELOGHW XQG LQ HLQBBURPMN IGINUHILHNN HRADON
ELOGXQJ
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365 :RONLJNHLW LQ PP

$EELOGXQJ YRUPDWLRQHQ EHILXQWHAFKERVHG GH]KM@D)WEDV HU 9H L
QLV

8QWHU GHP .RQWUDVW ZLUG GHU BIQOGNIW R R LXEG] BLMFNHQ\
%HUHLFKHQ GHU XQWHUVXFKWHQ@ QONIEXNH Y WUMMD € GO @ D %
GLH *U|%H GHU VLFKWEDUHQ 6W WXWD\WWHQQV IGAE L6R B XS UK
OLOOLPHWHUQ DQJHJHEHQ B6RZRKGKEHHLGHAURG®NDMM LD
GHXWHQ NOHLQHUH :HUWH DX HLRQ® GKYVKRHPUKY *KDLHQHF KERH WaLH b
JRUPDWLRQ KLQ

'LH OLWWHOZHUWH GHV .RQWUDNVQ\GHYV OXL®IGH®L HZ GHAK HRO

NLINHLW ]ZLVFKHQ XQG PP DWHW DXUHGHLENMNWHLARW
%ODWW]XVDPPHQVHW]XQJ DXV YIDPRIGGJUEVEBEHXQY HUQ ¢
XQG $UDPLG 5H]\NODWIDVHUQ XG&V®HW® HKKQWHKIWW]KQBEHL C

HUUHLFKW 'LH NOHLQVWHORHQ®WRQUH * PR B XWKEWH : R
HEHQIDOOV EHL GHU =XVDPPHQVUMJWED JORFXNAG GRE J
PP EHL GHQ /DERUEOIWWHUQ DXVHLFK®UDIPH GM B QG®HWGE BIE
ZHLFKXQJHQ GHU .HQQJU|%HQ HQ WSS BIEW W@ O\VZHHLLOE H Y VG
JRUPDWLRQVNHQQ]DKOHQ

'LH %ODWWIRUPDWLRQ ZLUG DOWMUWW GHZHBWYWWDVZWEEQ X
GHU :RONLJNHLW P|JOLFKVW NORU® VWQRQ)BBUODER NPQIY\
PLW GHU =XVDPPHQVHW]XQJ YRQ H U VDHOW DR UBHI\QW HQ \E
]XQHKPHQGHP 5H]\NODWIDVHU $QWHL PR YR DWHKR®MHEKWHDW
ERUEOIWWHU OHLFKW GD GH W |RHWAHDLY VR BN 8 GG PHQMIKWP W Q
'LH :HUWH GHU .HQQ]DKOHQ GHU )RAMPROBDLFKQV E € YMQWEH H C
GHU /DERUEODWWELOGXQJ 6FKR®VEHQSHRQBD Y VDKOIOX@L
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GDVV VLFK GLH $UDPLGIDVHUQ XARG KQ DYALLUGN HE OIS K DEL
DX| GHP /DERUEODWWELOG XQJV VIL\HEHDQ B L FLKHIIDX F N H
GHXWOLFK GDVV GLH $UDPLGIDVHQQ ]XU :RONHQELOG

&KDUDNWHUB®LBLH PHFKDQLVFKHQ (LJHQVFKDIWHQ \GHWUH G BRHBO+

UXQJ =XJYHUDPPHQVHW]XQJHQ XQWHUHLQD QGIHY 3 X IWHHWIMXHFIKF & K Q

VXFK JHI-KUW GHU PLWKLOIH GHV %UXEKKQXIQV CGHHZE G W
ZA UG 'LH OLWWHOZHUWH VLQ® GAGEELDXTO@P H QX BIGWS |
6VDQGDUGDEZHLFKXQJHQ GDUJHVWHOOW

%UXFKNUDIW ,QGH]

$SEELOGXQJ %UXFKNUDIW ,QGH)LEHL & QU HWEFKFEY H G GIHA KNHPD W |
KIOWQLYV
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'LH :HUWH GHV %UXFKNUDIW ,Q G M\ W5 M V¥ DYFH-PUHVGRKHL\W PHOQ M Q@
OLHJHQ LQ GHU JOHLFKHQ *U|% HORWHELFXQIZ LMFHKQHJIHQ |
XQG N1P NJ ZREHL GHU NOHLEUVGH) SHWYWKEBY HHL GHP NL
ODWIDVHU 9HUKIOWQLY YRQ JU|%NUH HLEWWZ XUGE EHU G|
IDERUEOIWWHUQ DXV YLEULLGK @ HHQ P HWW H O Q & N HHKUW
ULQJ %HL /DERUEOIWWHUQ DXMUZHILOWW R UWH JBIHGF KHOL V

N1P NJ HUUHLFKW 'LH GHXW O LFKDPHGLSDIFHIHUN : WILUQN\GH G
UDXI ]XUsFN]XI*KUHQ GDVV GLH XIQW\HHU MW R FIEHI® FW\HDQVEKLHD C
WLVFKHQ )DVHUQ JHULQJHU VLD POY XIL& K& V& DX O K E R
XP GHP 3DSLHU )HVWLJNHLW ]X YHUOHLKHQ

'LH :HUWH GHU 6WDQGDUGDEZHLFKX®QWHQ HQWWSWHBEWHQ
WHOZHUWH (LQ NODUHU =XVDPPHQXDWY % X NVEKHRIEHQ GH I
XQG GHU %ODWW]XVDPPHQVHW]XQJ LVW QLFKW ]X HUNHQZC

%BUXFKGHKQXQJ > @

$EELOGXQJ %UXFKGHKQXQJ EHULGQW H VN KKLHGUD B A KW PMEIDVHU 9
KIOWQLYV

'LH %UXFKGHKQXQJHQ GHU XQW HIUHF KLIHVGFKHX HQ XWQREHQ

%HL /DERUEOIWWHUQ DXF R LEAHKGONAW RIH HLGE U QU X
GHKQXQJ HUJLHOW 'D GLH 6WDQ GIDWIG NEFZIHQ F K X\DH HHQV & Bl U
+1OIWH GHV OLWWHOZHUWHV |+« BKHQ% BORKE BKGX QO LHFGW
$XVVDJH JHWURIIHQ ZHUGHQ GHDLAK BQ OH | %HQRU G G QJl
JHQ 6RZRKO GLH :HUWH l+U GH QX PAKUNXBKGIUD W XFEIBHB QX @
VLQG VHKU QLHGULJ XQG QLFKWXEBOPNQEDQJ FH\MAKMHE N |
GHP 5H]\NODWIDVHUDQWHLO XQG FHIQX W UIFRLOVW H O WHDGE : M1
$XVVDJH JHWURIIHQ ZHUGHQ NDQWHLREQGHRR 6 NP RIO BIWQ D@
GLH (LJHQVFKDIWHQ GHV 3D S L HUHW ®HOEW O/LHAKV ¥ K O B IF Y WHHUV
EHQ

376 )RUVFKXQJVEHULFKWH



AN18 O0f e A Zopee E] ZSe lp /'&rs}EZ v TiiAT Z

SDSLHUKHUVWHOOXQJ LP 7THFKQLNXPVPD%VWDE

6WRIIVI\VWHPEXU +HUVWHOOXQJ GHU NRQWLQXIGHLO LYAKOH Q L EDHMHUL
VLHEVRUWLHUXQJ DXIEHUHLWHWH $SEHLNOGDXWUDVHUQ HL

W3

$EELOGXQJ 5H]\NODW SURE H HMRUN \O L{XN E H ¥ B GWXMRIKP ILW W H O V
VLHE

3DSLHUKHUVWH®LH (LJHQVFKDIWHQ GHU /D KR U BGIXNWWHIUL H)O 6 K V3 B3 IL

OXQJ WUDJEDU VLQG ZXUGHQ ]XU % HX 5\W HN®OWI BBVHUU QL ] R0
SLHUKHUVWHOOXQJ ]XVIW]OLFKU¥XFRVGSBBSS HIWE B VALK G
JHXJW (LQH 3DSLHUHUJHXJXQJ PL\WK&LIQW ZHWVKXIEW \GHG |
ZHQGHWHQ )DVHUVWRIIHQ P|JOLFIGHUDFKVEHULFH.G* 6.
SHQVLRQ LQ GHU OLVFKE*WWH ZDAXBIQH FMRWERHUB DI
DXFK LP 3DSLHU ZLHGHUILQGHW 9HAEKED OB M QJILVW 'MHG
SLVFK l+U GLH +HUVWHOOXQJ YRQ $UDPLGSDSLHUHQ

$EELOGXQJ /LQNV DXI GHP 6DKBE JOIEAWEHWHSEBSEDKE LQ GH
SDUWLH 5HFKWV $XIUROOXQJ GHU JHWURFNQHWHQ 3DSLHUEDK
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7HLOZHLVH NDP HV LQ GHU 3UHVVHIQOQ KR 6 EULRFNG 'S BDW |
SLHUEDKQ 'DUDXIKLQ ZXUGH GLHU*NYFKZG&QH LD ®HLQ/ GRIHK
WHQ VR YHUULQJHUW GDVV GLH FURENQXINHGWH @b DRWONB
VHW]W ZHUGHQ NRQQWH 'LH $XI|Z)L FPNOX Q B R5 B R B33 SIED
YHUOLHI RKQH $XITTOOLIJNHLWHQHP BGRE®HRORYHH $ERD X
GHU 3DSLHUKHUVWHOOXQJ PLW G HHVSHRFEXHKQ/ ZBISIGHIP D
NDQQ 'DVV HV EHL GHU (QWZIVVHWKXQD BHLY 1B D) X PHEEWDLKQA
GLHVHU NDP LVW DXI GLH HUZDUW K QWLIHRBW W IKXQGL HE
FKHQJHZLFKWH GHU QLFKW NDO PXQUZE NHUIMWKHIH G UDRHA LGS D !
JHXJWHQ 3DSLHUH PLW XQWHUVFKL NG ®@/IHUWHK =G B 6 PHLG\K
RSWLVFK QLFKW PHUNOLFK YRQBY QIDQU®XKU KELEEIDOXIQW G
GLH 5H]\NODWIDVHUQ LQ GHQ HRS&WHWKWHMN Y FXHL B XQH Q EC
GHU $UDPLGSDSLHUH NDXP EHHLQIOMKYBQH U R XN QFHEW W \OM
GHU YLVXHOOH (LQGUXFN LQIROJH KM Q ®HEHK QL B FKHP]X\N\Q D V
SDUWLNHO HWZDV VFKOHFKWHUY )D& 0 H®E IMHVE K I/E 6K B XV
SXQNWH LQV ODWHULDO HLQJHEUDFKW

$EELOGXQJ $UDPLGSDSLHUH PLWOGMWHMUWHKOHGOLFKHP 5H]
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&KDUDNWHUEWXIH&KDUDNWHULVLHUXQJ GHU PIDW kK KO QHH GIHIY HXIWWXE- |

UXQJ

*UXQGRILGSDSLHUH ZXUGHQ DXI LKUH * WXHUG/HKIFKWVD V'E K DA WA

JHQVFKDIWHGHU IOIFKHQEH]RIJHQHQ ODVVH 'LIFANKHNVHQWGL QEKHQ GBEY |

DEJHWUDJHQ
7TDEHOOH *UXQGHLIJHQVFKDIWHQS®IBUHUHHXIWHQ ODVFKLQHQ

JLEULGH @ )OIFKH 67%$%: 'LFNH 67%$%: 6FKHLQ

IDVHUQ 5 EH]RJH >—P(¢ EDUH
ODWID\N ODVVE 'LFKWH
>J PO >J FPA@

'LH OLWWHOZHUWH GHU IOIFKHQEH]RBEKBEQ ODVYEQ OL
JPd XQG LKUH 6WDQGDUGDEZHLFKXQJH®JZLUWF RBQH

VWUHEWH IOIFKHQEH]RJHQHZOXDANGHH GHRUFK GLAM HUJHXJ
SLHUH DQQIKHUQG HUUHLFKW LEDE DHHLOEH Q! U K WUNRAH
GHQ YHUZHQGHWHQ )DVHUQ VSULFXID GHIUGMDDFKGIQEGHD
JHQHQ ODVVHQ ELV DXI GLH EHL HXQHU =XWDPPGIQEH W
GHQ IULVFKH $UDPLGIDVHUQ XA G GHHY W OIDR/KI D M k
DOV GLH GHU IOIFKHQEH]RJHQHQ OOMWWHGHUDYUNP D
HEHQVR DXI GHQ EHVVHU NRQWUFRQ8 UHUEFDXIHD 3 PR M
3DSLHUPDVFKLQH [XU+FNJHI+KUW ZHUGG G5 L'HH KHQWN\SW
WHQ 3DSLHUH JOHLFKPI%LJHU DOV GLH /DERUEOIWWH L

%HL GHQ HUJHXJWHQ $UDPLGSDSLKHAQ ZXQ&HQ 'LPNH
JHPHVVHQ ZREHL GLH 6WDQGDUGDEIZNERKXQJHQXQRG %

—P ODJHQ 'LH DXV GHQ O0LW W HRIZHUHDH QDG MH Q K6
'LFNHQ EHUHFKQHWHQ VFKHLQE D UMQV AKHKIVGH® &/H B K3t
OHLFKW 6LH EHWUDJHQ RGWH PLW ¥Wi LIREHIHE L5+
ODWDQWHLO OHLFKW [XQLPPW 'LHAKWFNH® HUQXGQW\FHKIH\. X
$UDPLGSDSLHUH OLHJHQ EHL XQWHNVXRKLHG GIHK H O HLX
*U[%HQRUGQXQJHQ 'LHVH HQWVSUBERHBMWRMKHGROQHBF
WHQ :HUWHQ 'DVV GLH 'LFKWH P LR\ @ VOHHLLIAKQG HFQ & R PW
GDUDXI ]XUsENJHI*KUW ZHUGHQ G DWWDRIWH V& BIXFKQG Ht
WHLO DQ NeUJHUHQ )DVHUQ G L]b GBLOP\P /D SILH UHYURAUHG E R
WLJHQ GDVV GLH *UXQGHLJHQ VJFKRQWHHQ\ I& & D WK DG/HHQ QL
PHUNOLFK EHHLQIOXVVW ZHUGHQ
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&KDUDNWHUEWXIUIH % HXUWHLOXQJ GHU *OHLFKPI&UDRNIHGE $\D &IHUU K HAXIMHE MV
UXQJ )RUPDWHUH )RUPDWLRQ PLWWHOV GHV '20$BRWEWQMS IEHHVHRIIQV VI
RQVPHVVXQWUDVWHY XQG GHU :RONLIJNHLWWMVIHUZ HBWHW HIOHH QL.\WM @ €
ZHUWH EHL XQWHUVFKLHGOLFKHU =X¥D® PHHWOH WG 1L QG HIL
QHP :RONLJNHLWYV .RQWUDVW 'LDIJBDWPPDUGE FEELOGXQJ D

.RQWUDVW

RONLIJNHLW >PP@

$EELOGXQJ JRUPDWLRQ EHL XQWHNBEXFEVHG G HRYNHPDMW. EOMHU 9HUKII(
ODVFKLQHQYHUVXFK

'"HU OLWWHOZHUWH GHV .ROQWUDWWHY GRBIBQHZGANBKRQ

NLINHLW ]JZLVFKHQ XQG PP ZXHGQWHIHE® Y WH Q HH U3/DH
SLHU]XVDPPHQVHW]XQJ DXV $UDPKIBPLEWUDBH® .XU] UL
VFKQLWW XQG 5H]\NODWIDVHQ®QHGHIH®WD PLB SRS PHW

XQWHUVFKLHGOLFKHU =XVDPP HQUVHILYE KHQQ H Q | B HHURILDG 10X G
'LH 6WDQGDUGDEZHLFKXQJHQ GHU VRWSPDFFLKRGV NEH § QPO K C
HWZD GHV MHZHLOLJHQ OLWWHOZHUWHYV GHU .HQQ]DKC

'D GLH )RUPDWLRQVNHQQ]DKOHQ ERLIGLEKNWIXNWHRQ)RUOT
NDQQ GLH )RUPDWLRQ GLH EHL HLQ®MHP=3XNPDRPB@DHOW K DA
YRQ DOV DP EHVWHQ EHZHUWHRK \EHUGHQ QE 1V WURNHD Q
GDVV PLW VWHLJHQGHP 5H]\N O D $ADIPA IGIS® SLLHHUHR O E DLNPHP I
'LHV NDQQ GDUDXI ]XU*FNJHI-KUW GRS 38]\8OD W PQWHLW
GHU $QWHLO DQ ODQJHQ )DVHUQ DE®L RPW DQHW N R R DW HM
JHELOGHW ZHUGHQ

P 9HUJOHLFK ]X GHQ $UDPLG /D PRWAGR GNWHHLO® MLQIEH G LMO)
QHU JHZRUGHQ ZRGXUFK GLH )RUPDWERIQQE HUH B 1 MV B/HO G
WHQ %OIWWHU DOV EHVVHU EHZHUWHW ZHUGHQ NDQQ
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&KDUDNWHU@(LLHSQWHUVXFKXQJ GHY (LQIOXVMHELE HUJIHH) VNFE D YWY E Y

UXQJ
VXFK

=XJYHBUDPLGSDSLHUH ZXUGHQ =XJYHUVQFKMHIDQLBEYRKDRI VR

FPDFKLQH GLUHFWLR@& DOV DXFKRW 4PXHAKLIGFHK B K QB F

GHU ODVFKLQH GXUFKPHIKUW 'LBIMNVZXOBHOWPQEBQ G

MUDIW ,QGH[ $EELOGX®J X Q GK ®/HIDIXFIUHX FHIEW K QR X QIH
N

JII II

%UXFKNUDIW ,QGH
%UXFKNUDIW ,QGH]

$EELOGXQJ %UXFKNUDIW ,QGHRGHUULSKVXIQES DS LEIUGINM X QG
ULFKWXQJ &' UHFKWV EHL XQWWRKIPKIHGHHIRKBP \WIBVHE PH UK

'HU %UXFKNUDIW ,QGH[ GHU $UDRG®%B B HKUHX E B P PHIN
]XQJ OLHJW EHL GHU OHVVXQJ LQ /1QXWQWELFKWNXIPI NZLV
XQG LQ 4XHUULFKWXQJ ]JZLVFKHQ :HUY®@WE LQ NQBWUILF
WXQJ VLQG OHLFKW JU|%HU D QW RRK \LIQQ X & UK L FIKIWE
JHULQJ %HL GHU +HUVWHOOX®B YRQHBHBLOX GGRMH ED Sl
VFKLQH ZHUGHQ :HUWH LQ HLQHUX*U|%IH 6 RUIGKXDH LR
DEHU DXFK GD VLQG GLH :HUWH GGilLH OLDQ/ IBKALLD K XHPUH\A
ZXUGHQ NOHLQHU DOV GLH /1QIBAHLIFAKWQQY H Q LOL B \WHDQ ¢
QHP %HUHLFK YRQ ELV GHV QL WXWH®PHOW BQ J (L2
VFKHQ GHP %UXFKNUDIW ,QGH[ XQG \G B U DX .\GISPSH. G WU
LVW QLFKW ]X HUNHQQHQ

'LH :HUWH GHU %UXFKGHKQXQJ @MQWK W HLW GHY PXQ &/BIW)
FKHQ =XVDPPHQVHW]XQJHQ OLHJHY \EBILFE MX Q Bl L P X9QH U
]ZLVFKHQ XQG %HL GH UK3NWXQXIQZ XU BQH:UHWLVFH

ELV HUPLWWHOW 'LH 6WHQW DS GHREKHHQ FEKOVQDH
GHV HUUHFKQHWHQ OLWWHOZHUWHM LMWRKK NQ BEHPU $EXWE
DQ 5H]\NODWIDVHUQ LQ GHQ $UD KIGHEOBLAU HQWK QG F&
HUNHQQHQ
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OLW GHQ DXIEHUHLWHWHQ $UDPLEBSEHDN QB WDERWPD % X WDk
PLW ELV X 5H]\NODWDQWHLO(HUHEQLVYHG&RK M BLHXIW. JH
S8QWHUVXFKXQJHQ ZXUGHQ GLH 5H]\N$WDWPIDG/ MIURU [ S VAP P
XQG $UDPLG .XU]JVFKQLWW LQ HIQQNPYREULG HL\DH B \OHHW KWC
XP GLH XQWHUVFKLHGOLFKHQ )X QN WILRGKQ JB/H\WK 2DISQ 8 X Ok
XQG $UPLHUXQJ HQWVSUHFKHQG DEEH®BGC JZXNEHQ B OQH
+HUVWHOOXQJ GHU $UDPLGSDSLHUNNPIDW XQWHHLLO/ LKL H3G-C
7HFKQLNXPVPD%VWDE *EHUWUDJHQ LQIHH 3DHU FBHIWPHRXIK Q.
SDSLHUPDVFKLQH OLHIHUWH HE NGV R RWDR U JIUG LFHKW )RIQ Bil
3DSLHUH PLW ELV ]X 5H]\N O D W PHQW WL D HNREGIVY LIDR Q B WL
'LH 3DSLHUH JHLJHQ GLH W\SLVFKEDRH*DXBK IR} QWIFKDK WD
WHULDO EHNDQQW VLQG (LQGHXWHGW ZLFH@XD JXAD YHH\DWQ |
DEOHLWEDU
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$QZHQGXQJVSRWHQ]LDO $3

1XW]XQJ DOVKWRIPLVFKH (LIJHQVIFFKDAYWWRUVXFKWHQ OXVWHUSDSLH
ODWLRQVSDKIRKUHWKHUPLVFKH 6WDELOLWIVWHL'I7H RSIRWBIWXX@ EH JI

VLHKH $EELOGXQJ 3XQNW QYHHULI\DXHAKEK GIOHIH | ALY
GDVV GLH WKHUPLVFKH =HUVHW]XQZD® HK Bl UV FLKQY/G\D
GHQ 3DSLHUHQ XQG NQQ® HEBEEDQHDXI'LH |
DNWHPSHUDWXUHQ GLHVHU BWXIHQ & IXHNGIQ EfHL B@H L

f& VLQG GLH 3DSLHUH MHGRIEK]BB¥ KWW KW YROOV\

(OHNWULVFKH (LJHQ\VFHK® IWHHQY XFKVSDSLHUHQ NRQQWHF

EHL f& VRZRKO EHL +] DOV DEEKHEMAMH LPO%HUHL

(364 HUPLWWHOW ZHUGHQ $EELXOMQXEHUHLEFK ELHVGN

HLQH GHXWOLFKH 7HPSHUDW X U XEHQ Q HLQIQ EH WWGIH UL & L}

ODWLRQVHLJHQVFKDIWHQ GHU R GEMH UNDPFRKHWIDQV XD S I0H L
f& UDVFK QDFK GLH GLHOHNWUKVBEHQOGMDIXVWH Q

OLWWHOIUHTXHQ]EHUHLFK LVW G EHREDF KOW H R D & EIQO ¢
G

60 60
= 60400 e 50400

557 | —a—6020:20 557 | —a—s0.20:20

5,0 504

45 i 45

404

354

230
w

404
35
230
w
25

20] am@

254
20 g TR T T e o

154 154
1.0+ 1.0+
0.5+ 0.5+
00

T T T T T T 1 oo T T T T T T 1
a 50 100 150 200 250 300 350 a 50 100 150 200 250 300 350

Temperatur [*C] Temperatur [*C]

D +] E 0+]

149 4 §0:40:0 0109
—— 60:20:20

<4 60:40:0
—— 60:20:20

tan Delta
tan Delta

e
e T
0.0 T T T T T T 1 0.00 T T T T T T
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300
Temperatur [*C] Temperatur [*C]
F +] G 0+]

$EELOGXQJ
EHUHLFK EHL

'"LHOHNWULVFKH . HSLQIZHHU VO H VO/HKD & HL B VIXAKGAHSIDI U H
+] XQG OHVVXQJ EK EHXWHOOYHTXHQJEHUHL
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1XW]XQJ DOVLI HUJHXJWHQ 3DSLHUH ZXUGHQ LR H® KR QY LYFRKQVDDL FW Y KU

EHQURKPDWHKIWI@®XQJ DOV :DEHQURKPDWH ULD G HD XHU KWW W\ HUMKXFIK Y
]XU .DODQGULHUXQJ YRUJHQRPPHQ &S@WHUDERIZHQGXQJ
NDODQGHUV NRQQWHQ GDEHL GLH LPLQHBISOISN KR H WPILHX J\
HLQHU %DKQJHVFKZLQGLIJNHLW YRGKWHRLQQHUGRQJYHHEK
ZXUGH EHL REHUHU :DOJHQWHP SHWDGWHU/ Y & QH Q OfD.Y VX  ITFUKL
ZREHL VLFK 1 PP DOV 2SWLP XP GOHQID X VWD GW H QN D$ E E
ODQGULHUWHQ 3DSLHUPXVWHU

$EELOGXQJ .DODQGULHUWH 3 BSLOHIFRIWWEH]\ R OW WKIPW HUDRRALH L O
Y O QU

(V HUJDE VLFK HLQH JHQHUHOO P®RIGH WMDBI\&R F3U R GW N]W QXK
PHQGHP 5HF\FOLQJDQWHLO XQYHUNPI@HEMU B DW I/ EGVL HO L XAJKL
IHUWHQ 5HIHUHQJILEULGH ]X SAHIKRO$EBUWEABQ )HKOHQE
JHQG ZXUGHQ GXUFK GLH 9HUZHQ G XQR GXNIHWS 6\ WK HR |
%RPEDJH 9HUGLFKWXQJVXQWH UV KK HEGHR EDF K VGH W 0XIVHAUHE!

LVW ]X HUZDUWHQ GDVV OHW [MGHIXNVYHKOCHIHEQ G G MIXJ HH B (
JHQERPEDJH DEJHVWHOOW ZHUGHQ NDQQ

376 )RUVFKXQJVEHULFKWH
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$EELOGXQJ JHKOHUELOGHU BXVYWDORRCGHWLHUWH@®BOSVYHMQG
UHFKWV 5H]\NODWDQWHLO

%UDQGWHVWUYH NDODQGULHUWHQ 9HUVXFKVSDBXHGHQ LQ $RQ@GKQ>

DQ 8/ 970 EHIODPPW 'LH UH]\NODWIDM B UVHOLE/W BH B
VFKHQG XQG JOLPPWHQ QDFK GHU 6 PhMXQDMRX QU HQ MU
JHEQLVVH GHU 9DULDQWH J ZDBIH QG B UFXWY | N LOSSHU
KLHOWHQ VLFK IKQOLFK ZLH G®LQHWUHH JN\ANHOLD @/H DI V3HIL I Y HUL S
IODPPWHQ 'LH 7THVWVHULH LV®HURP IHW XHQJ ~OM%H N B G |
GXUFKVDW] XP DXVVDJHNUIIWLJHQUIHER \$ QN A X OX I B
MHNW JLOW HV KLHU ZHLWHUH (U0JDK&XQ PHODXGY BIRKD
DXFK DQKDQG YRQ /2, 7THVWYV DQ GHQ QX E]MVEHIZHNNH

3

$EELOGXQJ (UJHEQLVVH GHV 8/ 970 *QHYWY BQSLHUSLHU
UHFKWYV
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YDILW XQG $XwH GLHOHNWULVFKHQ (LJHQVFKDIWHQ GHVS5HUVXFKVSDS

EOLFN

NDOWIDVHUDQWHLO VLQG IKQOLFIXKS GHOQH Q' lGH U MERRRWUL]
WIWVNRQVWDQWH OLHJW LP %HUHPFWHAFK®LVFKH®]' DWHKQ
EODWW YRQ 1RPH] 'X3RQW VHQWBGWHHNHQ+] |+U-BDSIIUWH
YRQ ELV DQJHIJHEHQ $XFKHQJS®LSH EUIHGBQH5B8HW 3E$
]XU 9HUI+JXQJ JHVWHOOW KDW ZXUG HQ PHUWHH ® R/Q E]

IDFKWHLOLJ LVW GLH HWZDV JHWILWJEBHW S HNDPQ WSKOHS L6H
+LHU JLOW HV DXI]XNOIUHQ RE HIPQ W LGHFN S\HH UN OXOWDIDR/HHQ |
DQWHLO RGHU HYWO HLQJHVHWWHKWN3UR]JHVVKLOIVPLWW
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6FKOXVVIROJHUXQJHQ

(LQRUGQXQJ,P 5DKPHQ GHV )RUVFKXQJVSURMHNW BV N.RWWHD Bii) \SW I

PLG )DVHUVWRIIH DXV +RQH\FRPE :DERQQSQDXQEHGH XM ¢
1XW]XQJ LP 5DKPHQ GHU (UJHXJXQJ YIRKUBEB]IXGHN $UD
PRQVWULHUHQ ,P 'HWDLO ZXUGHOHGDIEKDOMBQHQGH (L

&KHPLVFKHV'EH GXUFKJHI*KUWHQ 8QWHUVXFKXQJHQUKDEN QKINXWY J

F\FOLQJ

ZRKO LQ HLQHP 6WXIHQ DOV DXAKW Q@ HDLQEWLHBW X2
NDQQ O9RUJXJVUHDJHQILHQ GLH GIXIMWXUR® HIHO +IDHIY!
VFKLFKWXQJ XQG GHV .OHEVWRHYWLXL]SBDOW V® ZZ X UG
JLHQ GLH LQ JHHLJQHWHU :HLVNWRWHWU-FRGIEX QTXIQ J
KDU] XQG NOHEVWRIIIUHLHQ 3DGQWVFRHHE HRHGY WD EG L
VHUDXVEHXWH LVW GHU (LQWUD F K KEFKD §LKUFZKHHWN (@ R E
GLH +DOWH]HLW EHL 7HPSHUDWXUVYHQZHQ G &Q JLGH VO BIK|
JHQ]DQVDW]HV ]XP (QWIHUQHQ GHIEK% MWK WHN QO | D\
VLFK GLH ([SRVLWLRQV]HLW PLWGHWH | MXQGHP +DU]DQ"

1DFK GHQ HLQ]JHOQHQ 3URI]HVVVMDFIKEH KDWY GIQ QO JLW R
OLFK $QKDIWHQGH +DU]SDUWLNWBT NWEWQGH PR XIHO 50
GHP )DVHUVWRII DXVJHZDVFKHQ ZHUGHQ

3DUD DUDPLGEDVLHUWH :DEHQ N|Q QUDW EH LMQZAVH\G LIHR
UHQ QRFK XQ]XUHLFKHQG DXIJHVFHKORE \GHU 2ZHUIGM® UC
OLHUWHQ )DVHUVWUXNWXU VLFHK & LYHR P BO]EHFKQEKW
OIVVW +LHU JLOW HV GLH PHFK IEBLONFE®JIFKH ¥ HUEKH \OF
%HGLQJW GXUFK GLH OROHNXO D UWMUILDQHVE K EBIH VA P
VFKH %HVWIQGLJIJNHLW DX| ZDBHS WIHWHSILHOIO®KUHGD\Q!
LVW GD ]X HUZDUWHQ LVW GDVR/GHILQS %NK&BOMNQ J)I
VHUDXVEHXWHQ PLW JHULQJHU )DN®& UND Q QH QLHL\Q % UY] M
JLHUHQ EHGDUI MHGRFK ZHLWHUHU 8QWHUVXFKXQJHQ
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OLNURZHOOHQWH GHP =LHO GDV 9HUIDKUHQ B@HWQILAXUIGHLMWIDH URAK

F\FOLQJ

GDV LQGLUHNWH $XIKHL]HQ GHU 5HDUMQGLHQ G]X% F K K HWP H \
PR|OH XQG GDV GLUHNWH $XIKHL]K :GHOWRKQHYXOGHWM MUNXPFKM
(ISHULPHQWHOO NRQQWH QDFKJHZLKINIHGSGKDMHG KQG GIL\HV ¢
+DOWH]HLW GXUFK GDV 3UR]JHVVHXWIBQFIKQYG KN U] WURZHG
NJQQHQ :IKUHQG GHU 3URMHNWOWMKXLNLLRZ & O B € RU P Q Q+GX
SKDLVWRYV )D 9|WVFK HLQ 6HWOEK He G H BROW KO\ H YW
WLY RSWLPLHUW (LQH EHVRQG HUH ¥ WDDXOW WU B € UHKLQUH X/ D
ZHUNHV GD %DXJUXSSHQ $QVFKOXXVOIOH® HONN.E QHHWH QL
ODWHULDOLHQ DXVJHI*KUW ZHUGH® @Y WUKN WLXREH P PGIBDO H K
URPDJQHWLVFKHQ HOG QLFKW ]XU )XQNHQELOGXQJ I+KUH

P IDERUPD%VWDE XQG RKQH (LQVDWH]GHYWS ZKHIZGHHWQV NF
GDVV GHU HQWZLFNHOWH 6WXIHQXBEM D/ DL L&KW X0Q Gl LER
3UR]JHVV]HLW XP PLQ YHUN<«U]W YRIUNGFHKQ QUD/E®! G:IHWLIW H
EHVWHKW LQ GHU *HVWDOWXQJ \\GH D P W B MWW RRIX QGIIVHY H XK
HLQHQ GLH :IUPHYHUWHLOXQJ EHL AHHWDS\NDUD WX LY W 6 LG
XQG ]XP DQGHUHQ GDV $XIEUHFKHRKGH N GIIFHM UVWUXNW X

JUDNWLRQLHWPXBDKPHQ GHU 8QWHUVXFKXQJHQ NKRJO$WHERJBRHEIHVYXIQMWG H VY
XQG )DVHUTXDBOXQJIJHQ ZLUNVDPH OHWKRGHQ XQ H\WHDIWHE M WWSHDS L HHUWSHHAL

WIw

QRORJLVFKHU JUDNWLRQLHUY HEHK $X\OE B X WEHDIQL Q X LEK Wk
WHWHQ 5H]\NODWIDVHUQ GHU MIQ/G QOIRKI &6 UHIXWEH DB QW X
XQG GHU 5HGX]LHUXQJ GHU YRQ MWHHUWQLEHK | 216 KFHIQHG@HD )
SDUWLNHO HLQJHQRPPHQHQ )OIEKH HEHXXQUHG 8 W 5% H N GIHW
VHUQ NRQQWHQ GHU $QWHLO D QFKXQ]E® QD)\DNVHY X EE IG DIG
OLFKHQ 6FKPXW]SDUWLNHO UHGXR]5HGW]ZHUBODH QLEX VG H
PLWKLOIH HLQHU %UHFKW +ROO )RD NRFKSIDLHAWWE J HRIJWH & 1
(LQH YROOVWIQGLJH $EWUHQQXQBKPKW NOW|W QN)DY DY R
GHQ DQJHZHQGHWHQ OHWKRGHQ QLFIOW PXIEHKH L'WH V§ X Q
5H]\NODWIDVHUQ ZDU W\SLVFKHUERHHVEHIHNRQIHVUHDOMH G I
)DVHUOIQJHQ *EHU PP HU]JLHOW ZKHQEB8 083RQHH,. @ DXV
5H]\NODWIDVHUQ I+U GLH %ODWWBL®IGK @D S.IPHADHEUR] b X D %/ H
LP 7THFKQLNXPVPD%VWDE DXI]XEHUKNLWBE )DOWNGH® GILLIHWX
PLW HLQHU PP 6FKOLW]SODW MWHE ERD WH.IHQUK @1 ERLIW HR |
PP 6FKOLW]SODWWH JHZIKOW
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BDSLHUHUJHX¥{¥REHQ DXIEHUHLWHWHQ $UDPLG ISHHJHWN QP WDERM B Q % >

VWDE PLW ELV X 5H]\NODW D @MW HR. @UH H ERILMJ B HEK YHR
ULJHQ 8QWHUVXFKXQJHQ ZXUGHQ FEHE BHMNODW LBV H E
ULGHQ XQG $UDPLG .XU]VFKQLWMUKQOML@MIHPY)REBULG )DL
JHVHW]W XP GLH XQWHUVFKLHG@GURKHQGHXQ%WQEREV
DXVELOGXQJ XQG $UPLHUXQJ HQVQOSALH FKHFE MIEHER B G
ZXUGH GLH +HUVWHOOXQJ GHU EUBBDGERISE HWH\ R O\W W
LQ GHQ 7HFKQLNXPVPD%VWDE «EHX\WU P1LWXLQHI3®ISUH
VXFKVSDSLHUPDVFKLQH OLHIHUWEQENGIV R/ RIGDR/ JUG L
JROJH 3DSLHUH PLW ELV ]X 5 HJ ONL@F B WHIUQ MOHIMD 2NHRUGM
NRQQWHQ 'LH 3DSLHUH JHLJHQ OARK IV\8 HQF KaH.Q! *DIXRKG
JULVFKPDWHULDO EHNDQQW VL GH&/ W L NGH OWWLH QI W LHFQIE
UHQ QLFKW DEOHLWEDU

$QZHQGXQIVERVFKOLH%HQG IDQG HLQH 8QWHURWFIQ{ QD GBH 8 HQ HHQ

WHQ]LDO

WHQ $UDPLGSDSLHUH VWDWW 'DODRQBGXIULEH @ QUR ZRK\O %
YHUKDOWHQ ZLH DXFK GLH GLHA8H\PSODWUHKRHE QWRVUN

'LH HUJHXJWHQ 3DSLHUH OLH% HQJ WLHFKGE K K WK QD @D QHC
VLFK HLQH JHQHUHOO PRGHUDWHK3RIRVG X @HKDQ B/HE
F\FOLQJDQWHLO XQYHUIQGHUWHEGWL BWH (XWHQ DH Il +KUM
UHQ]ILEULGH ]X SLQKROH DUWWUFIQ 2HKWHUEKUG DGO |
PHQWH DE]XVWHOOHQ VLQG

'LH GLHOHNWULVFKHQ (LJHQVFKD |WBHIQ G K H UNGRFRP WD E
DXFK YRQ GHQ 9HUVXFKVSDSLHUN® HUWHHMKAD V 1.DHWKL
WKHUPLVFKH 6WDELOLWIW GHW%H]XNDXO\G BDHEQ HRE HHLLQH
WHU =XVDPPHQKDQJ PLW GHP 5H]\N GO\ UBAVHHUAD @/\N B L ©
JHVVKLOIVPLWWHOQ EHVWHKW

'DV 3URMHNW GHPRQVWULHUW GRPSWDALGSDXEMVN®O
5H]\NODWIDVHUQ HLQ NRQNXUUHQ]IDIOL DKWY B-KAM Q G QWM
leKUHQGH )RUVFKXQJVDUEHLWHQ INWRXHQI HRQHLHQERV
PHQWHQ EHVFKOHXQLJHQ
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/ILWHUDWXUYH

>$QGHUV @

>%ODFN @

>%OHFKVFKPL

>&KHQ @

>'DENLHZLF]

>'X3RQW @

>'X3RQW @

>(PPHULFK

>)UDXQKRIHU

>)UDXQKRIHU

E] 28« 1p /'&rs}EZ v 1iifi Z

UJHLFKQLYV

$QGHUV 0 S$UWVFK 3 %IHGHAKHPNVEKH® THVYWLJIXQJ Y
3DSLHU LQ =XVDPPHQKDQJ PLW GHU 3RQDHQHQWVIXH
KWwWSYVY Z2z2zZ LDGD KRPH RUJ WD B SGI

%ODFN$&®YDQFHG PDWHULDOV IRU DLURWHWQH@WHULR
KWWSV ZZZ FRPSRVLWHVZRUOG FREDIUMWIRROEHMIDGYDQ
FUDIW LQWHULRUYV >=X@ULII DP

BHOWHFK@FKPLIBWWKHQEXFK GHU 3DSLHUWHFKQLN &DUO
*PE+ &R .7

&KHQ ; :DQJ : $.DRFWOHG HQYLURQPHQWDO IULHQC

WDUGDQW E\ PRGLI\LQJ SDUD $UDW IDG U GEHRW AL MHKU 8 RR \

SODVWLF SRO\XUHW,IOBRXUBODVRIRRBIIDUGRXV PDWHULL
6

'D@®NLHZLF] , ODUEBRPQ®RLQBE 5LWD GH &DVVLD OHQGRQ

6WXG\ RI $UDPLG )LEHU 3RO\FKORHMYSEH QHKHIHAPOLQJ

'HIUDGDW)LR®UQDO RI $HURVSDFH 7THFKQRORJ\ DQG 0D
+HIW 6

'X3RQWRPH[S 3URGXNWIDPLOLH * YHUEHVNVQIDWHY 3RUW
FKXQJ GHU 3URGXNWDRVDOMKHDUQHW KWWS ZZZ GXSRQ
GXNWH XQG GLHQVWOHLVWXQJHQ BIOW HW Bl R ¥ IUR FHEIDGH E W\
WLRQ EUDQGY QRPH[ HOHFWULHDEMJDQGXWDWQROQ DUWLF
WLRQ KWPO >=XJULII DP @

'X3RQMRPH[S + EHZIKUWHYV 3URGXNW GHW 5HLKH 1RP
,QWHUQHW KWWS ZZZ GXSRQW\GHXHUR Q X-NWHHF W QB QG
HOHFWULFDO PDWHULDOV HORRARWHOFFW UDRNVXO DLWV RQLE
WLRQ SURGXFWV QRPH]J VHULHV K&PO >=XJULII DP

@PHULFK 5 .XSSIRXIHUQVWVWRIIIDVHUQ ZLHGHUJHZLQQF
FKHV LVW GHU ULFKWLJH :HJ I+U GDXQOHFVYRMORIQH YRQ &
6

@ JUDXQKRIHU UK\QH O®H/F KO WH PO GWEB )RUVFKXC

0+QFKHQ '( 9HUIDKUHQ ]XP $BEEIIXWKD® WR ONE\DQ
WHULDOLHQ (UILQGHU %DXHUSQPHEOGMHW 0 BHSIV
WHPEHU '( '( &

@ JUDXQKRIHU *HYPIO GBVHRK DDWJ HX D Q)3 WEHU )R UV FK
H 9 0:QFKHQ '( 9HUIDKUHQ M@J:Y¥RQHIHF BHB UM Q
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SRO\FXDQXUDWHKDOWLJHQ 0D W H: WHLUINO/IVHRY [IH@® Q(HUX H
GHU %DXHU 0 ‘'UH\HU & 6|WKMHXJXV3QPHOGXQ.
(3 %

>)UDXQKRIHU @ JUDXQKRIHU HE\QH O/ KO WH PO GWEB YRUVF
0*QFKHQ '( 9HUIDKUHQ ]XP SHBKDU XD B MQ R
ODWHULDOLHQ LQVEHVRQGHUH YR® VEHHUQYHRYE M@K L
NXQVWVWRIIHQ (UILQGHU %DXHBQBHOGKGL & -

O %

>)UDXQKRIHU @ YUDXQKRIHU WEK\DH OCHAF IDMIVH 70D GWBE& )RUVF
0 QFKHQ '( 9HUIDKUHQ ]XP S5QIFOKDLY K DGRWLSI
ODWHULDOLHQ LQVEHVRQGHUH SIKHEXRGHKXQNEW VIWHRU

(UILQGHU %DXHU 0 'UH\HU &$QPGIDGXQE|WKMHUT
(O $
>*95 @ *UDQG 9LHZ 5HVYWHDRIFX )LEHU ODUNHW 6L]H 6KDUH 7

5HSRUW %\ 3URGXFW 3DUD $UDPLGLFMWIRQUBPEGU
3URWHFWLRQ )ULFWLRQDO 0PQ\GH BHDPNQ &/S)\R IUFFD
+ 5HSRUW 6XPPDUKWWSV ZZZ JUDQGYL]

VHDUFK FRP LQGXVWU\ $QDO\VLYV DUDOPLG IDEHU PDL

@
>+HQJVWHUPDOHQJIJVWHUPDIQEHWEOLFN , 6WDQGRUWEHVWLPPXQJ
@ &DUERQIDVHUQ ,Q &DUERQ &RPSKWHVMAKIGPDD 5K

F\FOLQJ +HIeN

>+LUQ @ +LUQ 8 %DXHHUHYLHZ RI LPDJH DQDO\VLYV EDVHG PHY
ILEHU SURSHHUNLAYHU % HULFKWHIW 6

>.HOOHU @6DUDK . HKOUWUWLFKH :DFKVWXPVUDWHQ I-U GH®Y 3DVVE

YHUNHKU YRQ ELV QDFK 5HIBR®HQX KR HMWVH
VDJLHU .LORPHWHUQ , P, QWML M WOQHRR P KWWWDSWL V
WHQ VWXGLH XPIUDJH ZDFKVWXP YIUHDUN EXQ GXHDU

JREHUHLFK LP OXIWYHUNHKU

>/RXUHLUR [XUHLUR / +HQULTXH &DUY BOHGRI X9/ H 3RJ DSG R UMD IR WE!
IURP LQGXVWULDO ZDVWH DV UMIL@HR QBRONBMU I L E H
7HVWLQJ 6

>/ X @ /IX = +X ;LH HLIHKW\DLPSURYHG PHFKDQLFDO VWU
SDSHU FRPSRVLWH YLD D EULGJp& ROPXOBXEBRVH QDC(
+HIW 6

>0DQRKDUDQ OD@RKDUDQ 6 .ULVKQD 5DMH¥HCORSMHQWN BQYGDBKD
WHUL]DWLRQ Rl QRYHO ILEHQ BRPSQRRUMHE/HQEULG
&RPSRVLWHY ODWHULDOV 0DQXI|DB\WMWHLY G QGXAQ/
*PEK %HUOLQ *HUP®Q\
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>20LYHX]

>20VRQ @

>376@

>5|VNH @

>6FRWW @

E] 28« 1p /'&rs}EZ v 1iifi Z

@ 20LYHX[ / 2 'DQG\ XQG * $ DHNWH R A &XEFUFHDVY NV R

ILEUH UHLQIRUFHG SRO\PHUV HBHMXYHHZOQRE WHH\FXOQW O®RJILH
SURSHUWLHYV 3 3URJUHVYV LQ ODW-XOULDOV 6FLHQFH SS

- 20VRQ A)LEUH /HQJWK )UDFWIBRQBWQRQJE&DRKXLUDED 3
RI SXOS DQG SDSHU VFLHQEFH $XIXVW

376, QWHUQH 4XHOOH +HUVWHOOHULQIRUPDWLRQ
5[VNH 0 5HX%PDQQ 7 /*W]HQGRWHRFKOBYVWXIQHVH D
IDVHUQ XQG LKU 3RWHQWLDO IJDPHHEXQGRHIHN\OWRHW
VWRIIWDJH

* 0 BFRWW XQG 6 $EXEDNU A)DDFWEHID WL BRYYRH&ZHFR
B3URJHVY LQ 3DSHU 5HF\FOLQJ SS ODL

>6HW]HU @ 6HW]JHU $ 'UHB\H®6 &SHVVRXUFKHQHIILILHQWH .DELQHQ

XQG 6HUYLFHV * 5HF\FOLQJ XQG 5HOXNE@ YRQ .DELQHQE

>6|WKMH @6|WKMHBHF\FOLQJ XQG UHSDUDWXUIIKLIHK'XHIRPHUPDWU

>6|WKMH

>7LHW]H @

>7ULJR /ySH]

>=KDQJ @

>=KDQJ @

>=KDR @

>=KDR @

WXQJVIDVHUYHUEXQGNXQVWVWRKIUBDWNI % D8/ I8\R W WIE X\R C
6HQIWHQEHUJ 'LVVHUWDWLRQ

@WKMH:LHGHUYHUZHUWXQJ GHU .DELQHQYHUNOHLGXQ
JHXJH DOV %HL VSLHO |+U FKHPLEDKHW BN A QL QYH USNHLR
EXQGNXQVWVWRIIH ,Q )UDXQKRIHU ,$3 -DKUHVE

7LHW]H : +DQGEXBKONPRVXQDDEIU D PLEW
KWWSV ERRNV JRRJOH GH ERRNV'LGOKHKXS8[< L4& GT )
UHQ YRQ $UDPLGIDVHUQ KO GH VRXUFH JEVBQDYOLQNYV

7U@JR /ySH] 0 *DUFtD -0 S5MIRPDWBEF BWORDPLGHYV
(QF\FORSHGLD RI 3RO\PHU 6FLHQFH LID}G 7HERRYRORJ\
,QF +RERNHQ 1- 8%$

=KDQJ 6 -LDQJ / =KOKJUDFWWURLO®WLFV Rl DUDPLG IL]
DQG WKHLU SURSHUWLH@1RUGVRBXWSPDEDSHU 5HVHDU
-RXUQDO +HIW 6

=KDQJ 6 =KDQJ $GKHWLRQ IRUFH EHWZHHQ DUDPLG ILI
DPLG ILEULG@BRPHPHU EXOOHWLERIW 6

+ =KDR XQG 0 =KDQJ ABWXG\ RIV6NHOTWLRIGV K 8 B RRI H3U)
DPLG 3DSHU ®* LQ (WK, QMQIFHD RY LRRMSX W R Q | H U
$LGHG ,QGXVWULDO 'HVLJQ &RQFHSWXDO 'HVLJQ

=KDR < 'DQJ : [/X)DEULWDDMLRQ RI PHFKDQLFDOO\ URE
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« A Zouoo

@
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89 UHVLVWDQW DUDPLG ILEHU E DG @R RERYR W H2 ¢
DQG QDQRILEULOQIZMB G XGIR\DX ORMW 6

< =KDR ; /L - 6KHQ & *DR DOHQ% 7WIHQSERAH QW K
.HYODU DUDPLG QDQRILEHU FRPSRVEWHPPHPEUDQH

+
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