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:_#1$+'D/Q-1;$,/[P$N)-+9/!%-4%/563+/

C1(..\$+;%D/2-343-VP1/-+/4(1/[-"#()(1/>-+4,%1-O

b(L!%_%%'(+N('9/(11(*"#V-1/)*%/4(1/!%-4%V-#+3*+*(/B9/

<-3%(,%(33(/!%_%%'(+#P./

/

324B41233!
:1(*%-'9/@?7EE/d#1/

K;'*+I;+():*GC&'!N('+&)!0!K':&>&)*[(,>!
0(1/]+.-+'/4(1/@IME(1/-+'(3('%(/:P1,%VP%-+*,"#(/=-1%(+/
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;6++(+/!*(/(1.-#1(+/N*(/2-34/&$1/k+(1'*('(N*++$+'/-+O

'(3('%/$+4/V(N*1%,"#-.%(%/N*149/N(3"#(/[-$)-1%(+/-$.O

'1$+4/4(,/53*)-N-+4(3,/*)/2-34/4(1/c$;$+.%/(*+(/eP33(/
,\*(3(+/;6++(+7/

0P++(1,%-'9/EB7EB7FE@@9/@BDEE/d#1/

:_#1$+'D/Q-1;$,/[P$N)-+/

C1(..\$+;%D/2-343-VP1/-+/4(1/[-"#()(1/>-+4,%1-O

b(L!%_%%'(+N('9/(11(*"#V-1/)*%/4(1/!%-4%V-#+3*+*(/B9/

<-3%(,%(33(/!%_%%'(+#P./

/

3_42^41233!
Q*%%NP"#9/@@7EE/d#1/

#:&!$(C)&'!"&:>&!@!J:)&!J)+>&G9-).*'&:*&!7M'!T:)>&'!A;)!
B!@!31!
8(1-+,%-3%(1D/!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/563+/

(787/

C1(..\$+;%D/])/<-$,/4(,/2-34(,9/=$%/>(*4(+#-$,(+9/563+/

O/fP1&Ok*3/

C(*3+(#)(1V(*%1-'D/G9EE/l/nQ*%'3*(4(1/F9EE/lo/

/

3P42a41233!
b'I()&'!$(,>!-)>!T,:<([()>&,!H!>(*!$(,>,(I;'!TU,)!
8(1-+,%-3%(1D/U-%$1O/$+4/d)N(3%,"#$%&O];-4()*(/Ue29/

!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/

C(1)*+/;-++/,*"#/''.7/Y+4(1+9/,*(#(/'(,P+4(1%(/]+;_+4*O

'$+'/

/

2D42a!1233!
!P++%-'9/@@7EE/d#1/

#&'!$(,>!:*+!-)*&'!#;<4!$(,><&**&!:<!c:)>&)+C(,&'!
=:&'S('9!
c$)/@E7/)-3/.*+4(%/*+/4*(,()/S-#1/4*(/2-34)(,,(/*)/>*+O

4(+%#-3(1/C*(1\-1;/,%-%%9/4*(/TP)/:614(1T(1(*+/>*+4(+%#-O

3(1/C*(1\-1;9/'()(*+,-)/)*%/4(1/563+(1/SY'(1,"#-.%/$+4/

4(1/,%Y4%*,"#(+/:P1,%T(1N-3%$+'/T(1-+,%-3%(%/N*147/c$)/

S$V*3Y$)/N*14/5-14*+-3/SP-"#*)/Q(*b+(1/4*(/Q(,,(9/4*(/

)$,*;-3*,"#/TP+/4(+/S-'4#P1+V3Y,(1+/4(1/563+(1/SY'(1O

,"#-.%/'(,%-3%(%/N*149/&(3(V1*(1(+7/X)/]+,"#3$,,/'*V%/(,/(*+/

V$+%(,/e-#)(+\1P'1-))/)*%/$7-7/(*+(1/=1(*.TP'(3TP1._#O

1$+'9/4(1/eP33(+4(+/2-34,"#$3(/4(1/563+(1/SY'(1,"#-.%/

$+4/+-%_13*"#/-$"#/(%N-,/&$)/k,,(+/$+4/C1*+;(+7//

8(1-+,%-3%(1D/:614(1T(1(*+/>*+4(+%#-3(1/C*(1\-1;/

j1%D/>*+4(+%#-3(1/C*(1\-1;9/!%-4%N-34/

3_42a4!1233!
!-),%-'9/@E7EE/d#1/

$;'':).&'!?'-GC!
0*(,(,/2-34+-%$1,"#$%&'(V*(%/#-%/(*+(+/V(,P+4(1(+/^#-O

1-;%(17/[(1(*%,/,(*%/S-#1&(#+%(+/#-V(+/,*"#/'1Pb(/C(*3(/4(,/

=(V*(%(,/&$/(*+(1/2*34+*,/(+%N*";(3%7/k13(V(+/!*(/4(+/(*+O

&*'(+/Wd1N-34Z/*+/563+7/

:_#1$+'D/Q*"#-(3/<$+4%9/!%-4%/563+/

C1(..\$+;%D/51($&$+'/!(+.N('9/k";(/[1$"#,%1-b(9/(11(*"#O

V-1/)*%/4(1/!O[-#+/!@@9/<-3%(,%(33(/eP''(+4P1./P4(1/)*%/

4(1/[$,3*+*(/@FE7/]$.'1$+4/4(1/%(*3N(*,(/,"#3("#%(+/2('(/

*,%/.(,%(,/!"#$#N(1;/(1.P14(13*"#7/

/

1D42a41233!
!-),%-'9/@E7GE/d#1/

N'&:7A;.&,S(+&)+(./
c-#31(*"#(/d+%(1,%_%&(1/.614(1+/4*(/=1(*.TP'(3,"#$%&,%-%*O

P+/4(1/!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/(7877/0(1/f-O

%(+%-'/V*(%(%/=(3('(+#(*%9/4*(/!%-%*P+/$+4/4*(/]$,N*34(O

1$+',V(1(*"#(/;(++(+/&$/3(1+(+7/=Y,%(/,*+4/N*33;P))(+7/

>(*%$+'D/Q*%-1V(*%(1/4(1/=1(*.TP'(3,%-%*P+/

j1%D/=$%/>(*4(+#-$,(+/
]+)(34$+'/V*%%(/*+/4(1/=(,"#Y.%,%(33(/!027/

/

2^4324!1233!
!-),%-'9/@E7EE/d#1/

d-V&'&'!N'M).M'+&,!
0(1/h$b(1(/=1_+'_1%(3/*,%/4-,/k1'(V+*,/(*+(1/N(*%,*"#%*'(+/

=1_+\3-+$+'7/2P/.1_#(1/]";(1/N-19/N-"#,(+/#($%(/>-$VO

)*,"#NY34(1/4*(/-$.'1$+4/*#1(,/[-$)-1%(+1(*"#%$),/$+4/

*#1(1/!%1$;%$1/(*+&*'-1%*'/,*+47/]$./(*+(1/e-4%P$1/TP)/

:P1,%VP%-+*,"#(+/=-1%(+/V*,/&$)/!%-4%N-34/(1.-#1(+/!*(/

-33(,/_V(1/4*(/]+3-'(9/f.3('(/$+4/&$;_+.%*'(/k+%N*";3$+'/

4*(,(1/2Y34(17/

:_#1$+'D/Q-1;$,/[P$N)-+9/!%-4%/563+9/C(37D/FF@/F?@?@/P7/

FMFFA7/d)/%(3(.P+*,"#(/]+)(34$+'/N*14/'(V(%(+/

C1(..\$+;%D/f-1;\3-%&/:P1,%VP%-+*,"#(1/=-1%(+9/eP4(+;*1O

"#(+9/)*%/6..(+%3*"#(+/8(1;(#1,)*%O%(3+/_V(1/4*(/!%-4%O
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!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/563+/(7879/:1($+4(,;1(*,/<-$,/4(,/2-34(,/(787/

=$%/>(*4(+#-$,(+9/?@@AB/563+9/C(37D/EFFEG/H/GIIJB9//:-KD/EFFEGL@EAM?JA/

NNN7,4NO+1NO;P(3+74(9/(Q-*3D/,4NO+1NO;P(3+R+(%"P3P'+(74(/
/

5 

SDW/HDW-Koeln 

Mitteilungen 

F@LS-+$-1/FE@@ 

"#$!

V-#+3*+*(/@M9/<-3%(,%(33(/eP4(+;*1"#(+/P4(1/!*(',%1-b(/&$/

(11(*"#(+/

/

2a43241233!
!P++%-'9/@@7EE/d#1/

E(+:)&&!:<!"(-*!>&*!$(,>&*!
T;)+'(*+&!@!Z(+-'!+':77+!L(88!-)>!cX':9!
:-,&*+-%*P+/*+/[*349/53-+'/$+4/2P1%7/k*+41$";,TP33(/[*34(1/

&$/>-+4,"#-.%(+9/C*(1(+/$+4/f.3-+&(+/4(1/<(*4(9/.P%P'1-O

.*(1%/TP+/=(P1'/[3$)9/>P#)-1r/)$,*;-3*,"#/*+%(1\1(%*(1%/

4$1"#/]"#*)/5()\(19/563+/)*%/,(*+(1/S-&&/i$-1%P/>-/'PPO

+(/V('3(*%(%/)*%/>q1*;/-$,/eP)-+%*;/$+4/QP4(1+(9/TP1'(O

%1-'(+/TP+/S61'/f-\(7/

8(1-+,%-3%(1D/U][d/563+/

>(*%$+'D/]"#*)/5()\(1/

j1%D/=$%/>(*4(+#-$,(+9/<-$,/4(,/2-34(,/563+/

/

3B43241233!
!P++%-'9/@F7EE/d#1/

#&'!e(',@#-:*I&'.@6('9!-)>!>&'!Q(S():*GC&!N('+&)`!c&@
A&'9-*&)0TU,)@/+(<<C&:<!
X+)*%%(+/4(,/-$,'(4(#+%(+/[-q(1O2(1;(,/3*('%/4(1/^-13O

0$*,V(1'Of-1;/$+4/4(1/g-\-+*,"#(/=-1%(+/&$1/<Y3.%(/-$./

563+(1/$+4/>(T(1;$,(+(1/!%-4%'(V*(%7/0*(/:_#1$+'/'(#%/

(*+/-$./4*(/5$+,%/4(1/g-\-+*,"#(+/=-1%(+'(,%-3%$+'7/

8(1-+,%-3%(1D/!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/563+/
(787/

C1(..\$+;%D/[-#+#P./563+O0($%&9/[-#+#P.,#-33(/

C(*3+(#)(1V(*%1-'D/M9EE/l/nQ*%'3*(4(1/A9EE/lo/

/

3143341233!
!-),%-'9/@?7EE/d#1/

#M))[(,>&'!$(,>!-)>!$:,>S('9!
X+/4()/'1Pb(+/&$,-))(+#Y+'(+4(+/2-34'(V*(%/3(V(+/

T*(3(/2*34%*(1(9/:_"#,(9/2*34,"#N(*+(/$+4/e(#(9/-V(1/

-$"#/4(1/,(3%(+(/!"#N-1&,\("#%7/0(1/:61,%(1/&(*'%/X#+(+/

4*(/>(V(+,1Y$)(/4*(,(1/C*(1(7/X+/4(1/0Y))(1$+'/;6++(+/

!*(/4*(/[1$+.%/4(,/0-)N*34(,/*)/2*34\-1;/(13(V(+7/

:_#1$+'D/Q(*+P3./c-T(3V(1'9/!%-4%/563+/

C1(..\$+;%D/!"#$%&#_%%(/k";(/5-3;N('L0_++N-34(1/Q-$,O

\.-47/c$/(11(*"#(+/)*%/[$,3*+*(/@?A9/<-3%(,%(33(/2*34\-1;/7/

/

/

/:&!&''&:GC&)!N-+!c&:>&)C(-*&)!
/

! )*%/4()/>*+*(+V$,/>*+*(/@?F9/<-3%(,%(33(/k*39/<($)-O

1(1/!%1-b(9/:$bN('/(%N-/FE/Q*+$%(+9/

! )*%/4(1/!%1-b(+V-#+/>*+*(/I9/k+4#-3%(,%(33(/56+*',O

.P1,%9/:$bN('/(%N-/A?/Q*+$%(+9/

! )*%/4()/]$%P/_V(1/4*(/]$%PV-#+/]/G/n563+O
:1-+;.$1%LQ7o9/]$,.-#1%/563+O56+*',.P1,%9/:-#1%1*"#%$+'/

563+OfP1&7/

/

:$b'Y+'(1/$+4/]$%P.-#1(1/.P3'(+/V*%%(/4(1/[(,"#*34(1$+'/

*+/e*"#%$+'/Wk1#P3$+','(V*(%/=$%/>(*4(+#-$,(+Z/L/W<-$,/

4(,/2-34(,Z7/

/

0-/(,/-$./=$%/>(*4(+#-$,(+/;(*+(/f-1;)6'3*"#;(*%(+/'*V%9/

)6"#%(+/N*1/!*(/V*%%(+9/4*(/f-1;\3Y%&(/-)/<*1,"#'1-V(+/

P4(1/-)/=1(+'(3(1/Q-$,\.-4L/k";(/<*1,"#'1-V(+/&$/V(O

+$%&(+s/

/

/GC-+8.&<&:)*GC(7+!#&-+*GC&'!$(,>!TU,)!&4%4!
/

=(,"#Y.%,,%(33(//

QP9/Q*9/:17/TP+/I7EE/H/@F7EE/d#1/

C(37D/EFFEGLGIIJB/

=$%/>(*4(+#-$,(+9/?@@AB/563+/

/
(Q-*3D/,4NO+1NO;P(3+R+(%"P3P'+(74(/

N(VD/NNN7,4NO+1NO;P(3+74(/

/

=1(*.TP'(3,"#$%&,%-%*P+/563+/

]$..-+',%-%*P+/._1/;1-+;(9/T(13(%&%(/P4(1/(3%(1+3P,(/=1(*.O

T6'(3/$+4/k$3(+/,PN*(/-$,/=1_+4(+/4(,/]1%(+,"#$%&(,/V(O

,"#3-'+-#)%(/C*(1(/,PN*(/d+%(1V1*+'$+'/TP+/0-$(1\.3(O

'(.Y33(+/*+/(*+(1/f.3('(,%-%*P+7/

/

p..+$+'/-+/!P++O/$+4/:(*(1%-'(+//

@7/]\1*3/O/GE7/!(\%()V(1// @E/O/@J/d#1//

@7/j;%PV(1/O/G@7/QY1&/ / @E/O/@B/d#1//

0(1/k*+%1*%%/*,%/.1(*//

/

5P,%(+3P,(/6..(+%3*"#(/:_#1$+'(+/*+/4(1/=1(*.TP'(3,"#$%&O

,%-%*P+/.*+4(+/g(N(*3,/$)/@?7EE/d#1/-+/.P3'(+4(+/!-),%-O

'(+/,%-%%D/@?7@7/9/@I7F79/@I7G79/@M7A79/@J7M79/FE7J79/@B7I79/@?7@E79/
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!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/563+/(7879/:1($+4(,;1(*,/<-$,/4(,/2-34(,/(787/

=$%/>(*4(+#-$,(+9/?@@AB/563+9/C(37D/EFFEG/H/GIIJB9//:-KD/EFFEGL@EAM?JA/

NNN7,4NO+1NO;P(3+74(9/(Q-*3D/,4NO+1NO;P(3+R+(%"P3P'+(74(/
/

6 

SDW/HDW-Koeln 

Mitteilungen 

F@LS-+$-1/FE@@ 

"#$!

@I7@@7/$+4/@B7@F7/n0-$(1/"-7/ME/Q*+$%(+7o/]+/4(+/C(1)*+(+/

-)/@I7G79/@J7M7/$+4/@B7I7/._#1%/<(11/2P3%(1,/*)/]+,"#3$,,/

-+/4*(/(*+,%_+4*'(+/:_#1$+'(+/-$"#/(*+(/N(*%(1(/!%$+4(/

3-+'/4$1"#/4-,/k1#P3$+','(V*(%/>(*4(+#-$,(+7/

=1$\\(+._#1$+'(+/nGE/k$1Po/+-"#/C(1)*+-V,\1-"#(//

/

563+(1/2-34,"#$3(/
>(#1(1*++(+/$+4/>(#1(1/;6++(+/4-,/d+%(11*"#%,-+'(VP%/

4(1/2-34,"#$3(/-+/(*+()/P4(1/)(#1(1(+/C-'(+/N-#1O

+(#)(+7/!*(/V*(%(+/*#1(+/!"#_3(1*++(+/$+4/!"#_3(1+/-$,/

4(1/=1Pb,%-4%/4-)*%/(*+/-;%*T(,/U-%$1(13(V+*,7/

]+)(34$+'9/]+,\1("#\-1%+(1/$+4/>(#1(1/4(1/2-34,"#$3(D//

:1-+;/5_"#(+#P..9/C(3D/EFFEGL@EFGGBM9//

N-34,"#$3(O;P(3+RP+3*+(74(/

/

jV,%)$,($)/

!-))3$+'/-3%(1/jV,%O/$+4/2*34PV,%,P1%(+/-$./(*+(1/"*1"-/

?7EEE/i$-41-%)(%(1/'1Pb(+/:3Y"#(7//

=-+&gY#1*'/'(6..+(%7/

/

K'&-)>&*9'&:*!"(-*!>&*!$(,>&*!&4%4/
/

=(,"#Y.%,,%(33(/,*(#(/!"#$%&'()(*+,"#-.%/0($%,"#(1/2-34/

563+/(7877/

/

<-$,/4(,/2-34(,/
0-$(1-$,,%(33$+'/_V(1/4*(/=(,"#*"#%(/4(,/2-34(,/*)/563O

+(1/e-$)/$+4/,(*+(+/2(1%/-3,/p;P,q,%()7/

/

p..+$+'/-+/!P++O/$+4/:(*(1%-'(+//

@7/]\1*3/O/GE7/!(\%()V(1/ @E/O/@J/d#1//

@7/j;%PV(1/O/G@7/QY1&// / @E/O/@B/d#1/

S-+$-1/'(,"#3P,,(+/

/

/

/

/

/

/

/

/

/

/

/

/

/

/


