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Q.(0-1+-*%3/!:.-[#&-+!

T-"%0/")!8-..-,/-11/17/H/0-.1g7'%:/&/'/17/H/0-.12-.-#/$)h !

B-/(.)0%1 ! !
D'%:/&/1-.<%1,2/!,:-$!
Z)H'$/19%!,(7-<![/*% !
Z)H'$/1%!%-2.-<I[/*%!
7&-2-*-1)101/ ! |
a)+1-2-+-1)101/ | |
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"#&LTHO !
I

Z17'*,211.%+1,%,0-$/1,)1-+10)-./$,2-<I/1)2,:)./*)10%' 1-<!+/$)' %5
\10)-.)0,2-*1+/$)'(1.%+%!:-H/@)!$)!-H$%C1$)1!,%.0%&%;! 1$)<-&-1+$)'-8&%1$)! 1%!:-&.C/1(!
11 &.,0)! V¥ %HY5! Y%2-1).;! . 12%H% 1! $)! 1)<+ ¥)0-+96! #96CO/0)! -+! 2-.-#/$):1 O)! (! +)0%'$L/$)!
L [2%H%1/11):-, ) +1/10.-C2-&/1(#.-2-8&% 1/12- -#/$-*51Z)0%'$1/$)!$)!-1/,%1!:.-0(-@%. L/1:.)*Yot!
#%) #%CO/0(! 4)/41/7! 2-1,0.(28)$%)! -H.%I)1! ,(,0%&! #%CO/0)! :.-0(:-@%.1/*! :.)*%#-*5]
B./*$).-*1#%C0/0)!:%,/&1/*!:.-0(:-@%.1/*!,(,0%&-*1 1% C2-', 2-$1+&-.%1/1+%61!$)!.)%'L/! ;. 2%#
1#.%4(1%![%20-.9%!: [ %!/14)H'S$/1)!, (7-<I[/*%!:.-0(:-@%. 1-<!:.)*%6#%61#%612'%,)1-0:-.1-,0/1>KU!
'>RUS

\N2,0)./% )10%'1-*1+/$)'(1.%+%!:.-&)+) 1%, (1/,:/0/&%1$%!+)H'$/1)!:.)*%6#9%:1/,:/0/ &% 1$%!
(I '%L1-$! 2%/ [,:/0/1&%1$%! (I &'%@1-$! 2-*-1:1 /,:/0/&%1$%! :./-1$/&- 00! /,:/0/&%1$%!
89%0.--0:-.1- 0V0)/,:/0/8&%1$%!:.)*%! 1- */I"0GINRLX5!d/'$!/,:/0/8&%1$%! H/-1$)! (0&.+/0/!-0:-.1- 0!
: -0(-@%.1-<!:.)*%#%)! 1%! -0&-.)1/1'%*) 1! 1%62-1! [#'%<%1$%! 2-.-#/&1/*! (&$)0/*%! -&/,1-! (!
,(,0%&(! %10/2-.-#/&1)! #%C0/0)! 2-$%! ,)! :./*$)1$/8&%'%! (! ,(,0%&(! ,%! :.-0(:-@%.1/*! ;. ) Uott-*5!
98962/! (#-.%2! $)! .V UHULD*)'SL/*] 1.)*%oh-*;! 89%60.--0:-.1/51 1.)*%#-* /| #%&. C1/*!
L)%#-*51 " 10%1)! (1 +&/$)! ,2(:/1)! (#-.%2%;! $)+1%! 2'%,)! -0:-.1-,0/! SKU! /! $)+1%! 2'%)!
-0:-.1-,0'>RUS!

|

="$(41)1./$)4/12- -HI$%; 1 #%CO/0%!-+12-.-#/$);118%60.--0:-. 1/1:.)*%o#; 1:.-0(:- @ %. 1/1:.) *%0i
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#U"T%H#VT !
I

Y7/,'<.%+(%0)!07),/,'8-1,/,0,!-['0n4.0,1'07)-.)0/8%'%1+!)c:)./*)10%'5

"1107)-.)0/8%'" :%.0! -[!07)! 07),/,;! 07)! +)[/1/0/-1! -[! 8-%0/1<,! %1+!/0,!)[[)80,! -11 07)! ,(.[%8)!/,!
)C:'%/1)+1*-)!:.)8/,)'n5!A'-;1%1!-&).&/)m!-[107)!8-..-,/-1!:.-0)80/-1!%1+!8-,0,!8%(,)+'Hn!
8-..-,/-11/,1</&)15!Al[/.)! :.-0)80/-1!8-%0/1<,!1%.)")c:'%/1)+!*-)!1+)0%/")+!%1+!-1))c%*:")!-[!
[/.)':.-0)80/-1!-1!,0))"8-1,0.(80/-1/,'</&) 15N ECc%*:")!-[1:%,,/&)![/.)!:.-0)80/-1!-1!,87--"17%"!
</&),'%!.)%',0/8!&/)m!-[!07)!:.-[/)'[%80-.,!%1+!07)!07/81),,),!-[!+.n![/*I-[107)[/))},0%18)!
8-%0/1<,'[-.I>KU!%1+!>RU5

! "11)c:)./*)10%'":%.0!-[107)!07),/,;!'+.n![/*18-%0/1<107/821),,1%.)'*)%,(.)+5!Y),0,!/1107)!
,%'01:.%n!%1+! 7(*/4/0n87%*H).! %.)! 8-18'(+)+5! A+7),,/-1! 0),0! m/07! B{[[! *)07-+;! [/.)!
:.-0)80/-1!0),0in).) 18%../)+!-(0!%1+!)c%*/1%0/9488-.+/1<!0-107)!"9GINRLX5!E%87!,%*:")!/,!
8-%0)+!m/07!%!:./*).;\[/.):.--['8-%0/1<!%1+![/1/,7!8-%05!Ym-!<.-(:,!-[!,%*:"),1%.)!0),0)+;!-1)!
m/07!07)![/.):.--[!.),/,0%18)!8'%,,!-['>KU!%1+!m/07!07)'[/.):.--[!.),/,0%18)!8'%,,!>RU5

!

!

=)n'm-.+,118-..-,/-1;18-..-,/  -11..-0)80/-1;!]/.):.--['8-%0/1<, !



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

or¢+9$ !

|
=- -HI$%!$)+%1%, 1$)+% 11-+1. Vot -<VplH#H-<12-$)<I$)!1%,0%'%!2./#%*%0)./$%'%!/1) 1) </$); |
+-&-+/1+-1#1%01/71 <(H/0%2%! (1 <-,:-+%.,0&(!,&%62)1#)*'$)5!90-<%! )!,&)! &/ C)I-A4@D)!
#9%C0/0/! ¥)0%'%6! -+ 2-.-#/$)! #H-<! :-8&)3%1)! (:-0.)H)! )0%'%! (1 ,&/*! :-+.(4$/*%! 0)71-'-</$)5!
Y%2-1).;1 #H-<! &)3)<! 2-./C0)1$%! *)0%'1/7! 2-1,0.(28/$%! /! ,&)! 0%1$/7! ,08)12/1 2-$)! 1)! 0-)./.%$(!
2--#1$,2)11%:%+)!$)+1%2-12%-1/10)C2)!12-1,0.(28/$)5!G+!, &/THYYR! )1 1%$&/C)! 2-./,0/1#%!
1#.%+(1 %)0%'1/7! 2-1,0.(28/$%5! 0)0%'1)! 2-1,0.(28/$)! ,(! /#-@)1)! &.'"-! .Y6H#/4/0/* 2- -H&1/*!
)+ 1%*%5N\# +0619%C1$/!. %6#8&-$;1:- 0-$)!,&)18)3/1#9670$)&/! 1%! 2&%'/0)0(1/1+(<-&$)41-,01%)0%'1/"
2-1,0.(28/$%%! CO-! (2'$(4($)! /! &%0.--0=0! *960)./$% WBHo$H%,0(:'$)1/$%! *)0-+%! #96CO/0)!
4)/41/712-1,0.(28/$%!-+12-.-#/$)1$)L:./*$) 1-*1: ) * Y9651 %2-1,)12-./ 0)/L:.-0(:-@%6. 1/1:. ) * V6!
2-$/1C0/0)12-1,0.(28/$(11)!,%6*-1-+12- -#/$)18&)31/1-+1:-@%.%!0)!:.(@%$(1+-+%01(12&%'/0)0(1#%CO/0)"
I

1.1(Op! enito o koroziji

= -#/$%! g'%05! 8-..-+).):! 1%<./#%0/h! (! 0)71/42-*1 */'(I $)! 1):-@)'$1-! 0.-C)1$)!
2-1,0.(28/$,2/71%)0%'%! 2)*/$,2/*1 +$)'-8&%1$)*! -2-/1)51 =)*/$, 2/*1:.-8),-* [#*)1 (1 HY%.)*!
$)+1)! [%6#)! /11 2-*:-1)10)! *)0%'%6! /1 HY%.)*! $)+1)1 2-*:-1)10)! -2-/1)! +-<%1%! )1 2-.-#/$%! (!
1))")20.-'/0/*% ['12)*/$,2%! 2- .-#/$%5! B-,'$)+/8%! (1,:-$) BN %$4)C3)!-2,/+/1/'/1 ([ +/5!a%&'$%!
V(18 (3/41:/1-&1*%: g L: 5I+*1/1:/1-&IT 1/ (1 1)&-+) 1/410)2(3/1%*%! g <-./8&%: 1*%6#8&Yoh! 2-$%!
1)1:.-&-+)1))20./41(,0.($(5!

!

N:.%2,/1$)14)C3/1, (4%$N20.-2)*/$,2)!/'112-.-#1%$)1(1)) 20.-'10/+%!12%+%!,)1%0-*1¥)0%' %!
<(H/02-*1))20.-1%! :.)0&%.%! (! "-H-+1/! /-15! Y- $)! O#&5! .)4BR:-8),! (! 2-$)*! 1%,0%3)!
-2 +%68/$UY-1/4#%68/$%! *)0%'%5! B./*%6.1/1:.~+(201$)! ,'-H-+1/1%)0%'1/1 2%0/-15!",0-&.)*)1-1 )!
+&/$%! :.-8),1)+(28/$) D! :.17&%3%1$%! ,'-H-+1/71))20.-1%! g+):-'%./#%8/$%h5! E')20.-2)*/$,2%!
2- -#$%11%,0%$)!(1:./-+1-$U/10) 7 1/42-$1&-+/;1(18-+) 1/*1-0-:/1%*9%12/, ) 1%; I (@/1%:),-/}/\+.(</7!
0&%./;1(10'(;!(1%0*-,[)./YO+5IA0*- [).%: H+-+(C);11/$)1))20.-10;19%'/1(, ISJHI1 #%0%12-$/11%,0%S$)!
1%! *)0%'1-$! :-&.C/1/1 (,1$)+! &%@1-,0/! #.%2%;! ,08%.%! ,)!))20.-'/0! /1 :-2.)3)! ))20.-2)*/$,2/!
2--#/$,2/1:.-8),/5 1[J]!

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) JK
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]

1.2 (Neposredni trd'kovi korozije

=062-1 (1 ,&/! 2-1,0.(28/$,2/! ¥)0%'/! (! ~+ )L/ -2-"1-,0/%! -+-@1/! 2-.-#/$/:! (!
<-,- +9%.,08&(! 1%,0%$(! #1%01/! <(H/8/5! B.)*%! /,0.%@/8P61S(HANOBAdY! ,0(+/$)! %!
. @%'%! <%!'$)!,0.(2-&1%! (+.(<%! MAAEL%0/-1%";1 0.-C2-&/! #H-<1 2-.-#/BAZ ] (1 2-$/!
-H(78%3%S$(1*)0-+) % CO/0);!:-:.%&2) 1#%*$) 1 (+-, OLGNHQZB | UCO-1$) - 2B H/'/$%. 9b
%6%)./42/T1+-%.%:1-+1-, 1-1-2- KXWDOZ!<-+/C1$):-1,0%1-&1/2(!CO-1$)!:-&)3%1$)! -+ K Xo! (!
+1-,(11%!/,0.%@/8%1%$)!/,0)!-.<%1/#%8/$)! LUUKS B I6(EY &% 1$%! ,(10%2-1).1:-2%#% %! /1 +%!,)!
LAKU! 0! 0.-C2-8&%! *-@)! /#HS$)3/! 1./*$)1-*! :./*$).)1/$)! *)0-+) 1 /'/1 0)71--</$)! #%CO/O)! -+!
2-.-#/$)5|L]!
!

= -#/$%! $)! 1.)+*)0! #1%1,08)1-<! /#(4%&%1$%! &)3! &/C)! -+! JPU! <-+/1%5! =-.-#/$%! $)!
[ -+1/1 ) 1-4)1! 1%$4)C3)! +)[/11.%1! 2%-! :.-:%+%1$)! *060)./$%'%! g(! :.&*1 )+(! *)0% %h! /'/
1$/7-&I7),&-$,0%&%6!(,/$)+!.)%28/$)! 1-2-/C)*5IB-:(01/1-,0%/7!:./-+1/711)+%3%! :Q ()%
IN&)NL, 271 1)/ 12%;) 2-.-#$%! *-@)! (H#.-2-&%60/! -:%,1):1 &)'/2)! /1 &."-1,2(;)! CO)0)BIAJE!
"10).1%0/-19%'8%5) 15($)!+%! 1%6!<"-HY%'1-$!<-+/C1$-$!.9%#/1/10) | CO) OPIHUS Y61 %*)./42/7!
+-'%.9%10$5!-2N11,&$)0, 2-<IQZH %5!6%!. Yo# [2(1-+1+.(</TE+1/71:-$%&Y%;12- - #/$(1(#:-*-3!
:.-&$).)1/71%)0-+%! #96CO0/0)! *-@)*-! (,:-.JO/N /! (4/12-&/0-1 ,:./$)4/0/ CO-1 /%! &)'/2/! (0$)8%$! 1%!
J<(.1-,0:1<-,:-+%. ,0&-1/1-2-/CH[L]!

!
! 6%!D.&%0,2(1:-+%60%2!-10.-C2-&/*%!#Yo#8& Yo 1/*12- -#/$-*1, (@H)1-11)L:-,0-$/;11-1,0(+/$%!
"OBAdY;!,0.(2-&1)!(+.(<)!MAJE!"10).1%0/-1%";!:-2%#($)!+%!0.-C2-&/! [#%#8&% 1/ 2-.-#/$-*11%!
YoHI1/E( -1, 2)NL/$)#1- ) IRNUH'/$%.+N9Z;1-+1-,1-IK ;X0(2(:1-<!QZB %!E\5IQH- 1/ -*!
19%!:-+%60%21#%! E(.-1, 2(\L/$(1*-@)!,)1-0:./'12) 1 /#.%4(1%0/1/10.-C%21 2-.-#/$) 1% <- :-+%. ,0&-!
D.&%0,2)87BID.&%0,2)!LUIWSI<-+/1)l/#1-,/-1$)IPJ; P1*/'1$%.+/NBX&! QZB] %!/#1-IL;LP!
*['$%.+/1\9Z;) -+1-,1-1 JL;P! */'1$%.+/1 2(196! Y-! #1- /! -2-1 KSUUUUDP=! <-+/C1$)! :-!
,0%1-&1/2[H]!
|
|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) IN
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1.3(Metode zd'tite od korozije
!

|
é!-H#/.-*!1%!1):-,.)+1)!O.-C2-&)!2-.-#/$);!&%'$%!,:-*)1(0/!/!*)O-+)!#%CO/O)!2—$/*%!,)!*-@)!
2 I9)A/0/) HY%.)*! $)+9%611 +/-I 1):-,.)+1/7) 0.-C2-8%! (#.-2-&%1/7! 2-.-#/$-*5] O)0-+)! #%6CO/0)!
£ @)*-1:-+/$)'/0/ 11%!P!-,1-&1/75!Y-1,{|
!

¥ B.)&'%2)!g%)0%'1)!/11)*)0% ' 1)h

¥ E)20.-2)*/$,2)! ¥)0-+)! #%C0/0)! g¥)0%'! ,)! -+ @%&%! (! :%,/&1-*1 ,0%1$( /' (! /*(1-*!

,0%1$(;!1:.5!2%0-+1%!4%C0/0%h

¥ 696C0/0%!-+12- -#/$)!:.-*$)1-*1-2-'1-, 0/1g1:.51:./$) 1%/ 17/H/0-.%! 2- -#i$)h
GH'/2-8%1%$)!P,0.(28/$,2)!*$).) !
¥ G+9%H/.-*12-1,0.(28/$,2/71*%0)./$94 L CP2- -#/$,2)!:-,0-$%1-,0/B

*

1.4 (Proizvodnja boja i lakova

6%! $%, 1/$(! ,'72(! +%1%C1$)! ,&$)0,2)! ,/0(%8/5) FE@E,),0/! :-+960%2! +%6! $)! (2(:1%!
&$)0,29%!.-/#8&+13%H-$%!/'062- &6 ItHMFHL - /%1 ISKI*/'/$%.+)\OI+-'%.9%61(12-$(1$) H/ -]
(2'$(4)1-! :.)2-1 IWBUUU! %20/&1/7! 2-%:%1/$%5! Y%! $)! /1+(,0./$%! (! KVGE(&;+/CL$/!
:.1.%,0-*1:.-[#&-+1$)5\0%H'/8/1I5K5I1*-@)! )1 (-4/0/1 JUI1%$&)3/7!,&$)0,2/7": - 1#&- %A% H-$%! /!
'%02-&%B)[N!
|

I"H$%&" () (", -./%' 0-,.102%'345%6-FF58"%'$"25-9:(;)' /<]
I

Y01BC<2B!67BEO:

)X7) 8B4B2571585!*"$ NS8425
0! BB? INXU 9AZ !
)U | Y7)197).m/1blp/"/%*,1d-5 ! JI;XU 9AZ !
) A2#-M-H)'! JJ;PU M/#-#)*, 2%
A) | M/:-11B%/10!D-+/1<,!d-5 PLU a%:%1
@) >B0!"10).1%0/-1%'"185 NSR 9AZ !
H) | Ac%'0%!d-%0/1<!9n,0)*, NNU 9AZ !
)l QA9VIA-%0/14, K:SW M$)*%6426
J) | =%1,%/!B%/10!d-5!F0+5 K:XU a%:%1
M) | A,/%1!B%/10,/F0+5 KU "1+/$%
(RY | a-0(l LUU M-.&)C2%

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) JF
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]

1.5(Boja ili premaz

SO0 129%! [#9)1(1 H-$)! 1) *%6#%! 1/$)! &) /2%5! "#.%#/! )1#)1(,-H1-! 4),0-1 #%*$) 1$($(;! %!
- JH1-1#%*.C)1(1,/0(%8/$(14/1/\&IC)H#1%AS) #. %ot %! ) *%#; 1%1/,0-10%2-1/H-$)5
!
B.)*%#1$)1-:3) 1/0/$/1-:/,%60)./$% %!g-H/41-10)2(3)<h;12-$/1:./*/$) 1$) 111961 -+'-<(, 0&-./!
e, (T/R/*51"#. Yot H-SYNO+/8/-19%6'1-1 )12- ./, 0/ (1-&-*1:-+ . (A$(HH%!-:/,1:/<*) 101/71%%0)./$%'%!
+.(<YMSIT! -+ H)HH-$L/7! [/*-&%! 2-$)! 196#/8%6*-1 '%62-&/5! \-H/A%$)1-1 )] (! :.%2! MHABYeH#
-<.%1/4%8%! 1%! :.)*%#)! (! <.%+/0)'S,0&(;! %! 29602%+%! /! 1% :.)*%#)! #%! -H1%&'$%1$)! *-,0-&
)H).8-%.%BA%HI&! )% (1:.%2,/! $)! e.)#).&/.%1f #%! ,-[/,0/8/.%1/$)! *%0)./$%")! 2%-1 CO-! (!
%(0-'%2-&/:1'%62-&/1#%! 2(3%1,2)! 9%6:%.%60);: 1 #961 2-*:-1)10)!.%4(1%'%!/1,'5;1$).1)!,*%60.%! +%! H-$%
0-*1 [ (4%$(! #&(4! €:.)$)+1-,0%&1-5! M%A/1! 1%! 2-$/! +)[/1/.%*-1 :.)*%#)! H%#/.%! ,)! 1%!
(-H/4%$)1-*! 2-./COYLS(! H.%64#%! (! :-,-&1-*1 &/$)0(;! :%! 0%2-! .%6#'/2($)*-1 0./ 2% Q) US)
!
% ) %#/(1<.%+/0)'$,0&(1/'/1+)2-.%0/&1/!:.)*%b#/
I o f#&+1NL+(,0./$,2/1:. ) %#!
% )*%H1H%!,1)8/$%'1)11%*$)5)

B.)*06#/! (1<.%+/0)'$,0&(! (2'S(4(S(! H-B)1%H'S) 1)1 #9%! +)2-.%8/$(1/1#%CO/0(1#<.%+%! /#8%1%! /!
1#1(0.%5!G 1/10%2-1).1(2'S(A($(1/1+.(<)1H-$) /1'062-&) %! (:-. YoH (1(12(3/1/1%%%' 1. Y%+~ 1/8%*%; 4%
2(31/11%*$)C0%S$!/1-,0%'(11%*$) 1 (5! B.~#&+ 1/ "1 /1+(,0./$,2/1:.)*%#/1 2-./,0)1 ) (10&-. 1/8%*%:!
#9%) O#&5! €:.81%-+1$(f! 1%! :.-/H#&+1*%! 2%-1CO-! (1 %(0-*-H/'/;1 2(3%1,2/1%:%.%0/;1/1+(,0./$,2/!
1%*$)C0%$;1%*H%'% @ 1¥!'%2-&/5
|

0&-.1/42/%1 '11/$%*%:;1 0)! 1)2)! +.(<)! 1.)*%#)! 2%-! 1:.5! 9%))5! G1/! (2'$(4($(! .):%.%0(.1)!
6(0-'%2-&);1:.)*%6H) H%IH. -+ B 10/&)<)0%0/&1/1:. U# M &); 1. )#). &-%.) %!, 2'%+/CO) 1$);!

) %H)! #9%! 2)%/$,2%! :-,0.-$)1$%;! 1.-0(-@%.1)! :.)*%#)! /1 '51 Q(+(3/! +%! $)! $)+1-,"-$1/*!

) %#-+10)C2-;1<-0-&-11)1*-<(3)!-H(7&%60/0/!,&)1#%70$)&);12%-1CO-1, (1:./1% 1 BoHFH12%!
#9%C0/0%;!)'%,0/41-,0;! 0&.+-3%;! +)2-.9%0/&1/! (4/1%2;! -H-$)1$)! /1 -0:-.1-,0! 1%! &.)*)1,2)! (&$)0)! /!
2)%129%'/$):1:./$) 1S(S(1,)!, (,0%& /1. %ott%). Yot 4/0-<1, %, 0% &6/ 1H%6+%60%2%5

!

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) JF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

)1(/012345!673859b6
i
\.%&-!,(1,%,0%8& 1%4/1!,08%.%1$%! [/*%:! -0%:% '%:! [(128/$%! :./*$)1)! 2'$(41/1)')*)10/!
L )*%! 2-$/%06] +/$)'/*-11.)*%#)5 |M%! ,/8/I L5I5!*-@)!,)! &/+$)0/! :-+$)'%! :.)*0%6#%! :.)*%! &.,0/!
-0%:%'%5! Y%2-1).;! &% @1-! $)! (:-#1%0MD);*! 1.) %H#%] :.)*%! 1%4/1(!,08%.%1$%! [/'*%! /!
L )*%! #96-%02( (1 ,(,0%&(! :.)*%6#9%! #H-<1'%2C)<! . Y6#(*/$)&%1$%! -&-<! .%+%65! B-+$)'%! :.)*%6#%
. )*9%!11%4/1(1,08%.%1$%![/*%61*-@)!,)1&/+$)0/11%! Y8/IL5L5
!
|

9'12%!L5BHS$)'%!:.)*%#%!:.)*%!&.,0/!-0%: %5%%!
!

B.)*%!1%4/1(1,0&%.%1$%![/* %! Yott'|2($)* ML ACI&)!:.)*%#)1/12)*/$,2/1,(C/&)!:.)*%#)5 |

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) Jv



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

9'/29%!L5IEBH$)'%!:.)*%6#%!:.)*0611%4/1(!,08%. % 1 $Y6HI1*0%!

B.)*%#%+%602((1:.)*%#1-*1, (,0%& (1. %6H#'/2($)*-10)*) $1/1:.)*%#2%-1-, 1-&1/1:.)*%#;12/0
A1, -$LN )% 1 #%8&.CLI ) %o#51 0&/1 #96$)+1-10&-.)! ,(,02H8Y64%! #%! #%CO0/0(1*%0)./$%'%5!
Y. %+/8/-1%'1-1) . )%t */$) 1% B(1&. -1 -~ ) &-'(8/$, 2/ |- +<-&-.-*110%11-&) #% 7 0$) &);11-&)!
J.-&J1)112-12(.)10,2/1:.10/,%25! T%@%1! $)!. Yott'-<1#%! .)'%0/&1(!,:-.-,0! (I:.-*$) 1%*%:10) C2-3%!
1 )+&/1%1$%! ,&-$,0%8%%6! :.-/#E&+%o! DBUOYH-.%0-./$,2/7/,:/0/8%1$%5! M-! (1 #%+13)! &./$)*)!
-8)3%8&%! ) H.#/1%! 0)71/42/7! :.-*$)1%5! 2'%6&1%! :-2.)0%42%! , 1%<%! $)! :-0.)HY%! #%! ,*%61$)1$)’
)*1,I$) 17'%:/&/T-.<%1,2/7!,:-$)8&%! g)1<5!&-'%0/")! - <%1/818-*:- (KT Gdh; 1 #H-<! 1$/7-&-<!
C0)01-<! (0$)8%$%! 1%! -2-'/CEHEHS1-,0/! ,/0(%8/$)! :.-:/,/! (! ,&)! ,0.-@/;! 2-10.-)! ,&)!
I10)#/&1/$);1%!:.10/,%21 1%! *061$)1$)!-.<%1,2/71-0%:%'%! :-&)3%8&%! ) /!:-.%,0-*18/$) 1%! -0%:%'Y
B-&)3%1$)! #%H./1(0-,0/! -1 -0.-&1-,0/;! (0$)4)! 1%! :.=*$)1(! *1-</7! [.-&I1%! 2-$)! (! )!
0.%-+/8/-1%'1-12- 1 I H-$%*%!/1'%2-&/*%5!

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) IX



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

M%! -,1-&/1 O/7! :-#1%$%! +%619%.,! )! 1.)*%#/! 0-:/& (! -.<%1,2/*1 -0%:%'*%! *%0.%S$(!
0.%+/8/-1%'1/*1 :.)*%o#t*%;! %! :.)*%#/! 1%! 2-$/*06! )1 /10)#/&1-! Yo+/! 2%62-1 H/! 1%,0%8&/'/! :(O! (!
H(+(31-,01,(!

!

¥ B.)*%#1,%I&/,-2-*1,(7-*10&%./1g) 1<517/<7!,-[+18-061< h

¥ T-+-0-/&/1&+-.YoH.$)+/&/1:.)*%#/1g) 1<5!m%0).H-81950/1<!h

¥ B.%C2%,0/!:.)*%#/1g)1<'5!:-m+).18-%0/1<,h

¥ B.)*%0#/12-$/1-0&.+1$%8&%$(1#.%4) 1$)*1g) 1<'5!.%+/%0/-118(./188-%0/1<,h

Z%19%,10)1<.(:)!:.)*%#%!, *960.%*-1)2--C2/*1-+1-,1-1e:./$%0)'$/*%!-2- /CUFH2-:-,0-$)!
$-C! *1-</1 1)+-,0%08/! 1%! 2-$/*! $)! :-0.)H1-1 /10)#&1-! .%-+/0/:1 1 %! 1/$)! /,2'$(4)1! 1/! :-&.%0%2!
[+ 1/ H#&- [*%5] P
!

2.1(Premazi sa visokom suhom tvari

G&Y6! &.,0%! :.)*%H%! 2%62-1 )1 &I+ [#! [)1%! %+.@/! &/C/' :-,0-0%2! ,(7)! 08%./:! 1)<-1 CO-! $)!
(-H/4%$)1-12-+10.%-+/8/-19%'1/7" :.)*%#%5! Y%2&/*%! ,)! ,*%0.%$(! H-$)! | &/C)! -+ XPol! (7)! 08%./!
9*%0,) 1/ (+/-h;11%2-1 )1 (1:.%2,/1 0%2-1 1%#/&%S$(! /! H-$)! /#)I(1 RU! /! XUo! ,(7)! 0&%./5! Z%! H! ,)!
+-,0/<%-! 0%$! :-&/C)1/! Y%+ @%S$! ,(7)! 0&%./;! &)#&-1 *-.%! HIONCL4/PB2H/! )1 | LI# %!
(1(0%.1$%! &/2-#1-,01(1-+1-,(11%!,0%1+%.+1%! &)#/&%65!"),0-1 )| +-+%S$(1 %+/0/&/1 2%62-1H/!:-&) 3%
(%) @)13) H%!&./$)*)1,(C) L$%5! T)#/&%! 2-$%!$) *-<(3%!:./'%<-+/0/1(&$)0/*%!e 7/<7,-'/+f (|
!

!

A2/+1)1 %) |
B-1),0).,2)!,*-") |
B-'/(.)0%1!

A2 1))
E-2,/1% |
B-'/&/1/'12'-./+1:%,0/,-' B

L T T T

M), (C/&)1%'2/+ 1)1 *')I(*)@)1)!,1%)'%*/1,2/*! *-'%*0610-'/1,2/*1 (C)1$)*:!4),0-1,)!
2-.1,0)1(1/1+(,0./$,2/*1:. ) % *%651 Q(+(3/1eT/<T! - [+1:. %ot} %+. @) *%1$)!-0%:%'%; % 1$%!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) JS



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

$)!1/1)*/,1$%! ©GI)%f5! G10%2-1).! *-<(3($(! &)3(1 H)H'S/L(! ,-$%! -1 1./*$)1,2-*1 8/2'(, (5!

\,2.2- =AY 0L/ -H) 0614919, ) e T/<T), - [+ Uett/l: [*$) 1B($(12'%0,/41-+1-: ) *-+1

#%) C0.8%1%);! %'/ :./:.)*%! :-&.C/1%! - 0%S$)! 2./0/41%! 0-42%5! B.)*%! +%1%C1$-$! ,/0(%8/$/ *-<(
(= )HO/:)  +1-,0/1/11)+-,0%08/1e7/<7",-/+f:.)*%oH#%$/!, (1&/+$/&/(10%H"/8/1LBISI5

|

"#$%&"9)()(#0354.>#"34.>?501%'%'?.>501"1"2"'34. @%6U625@'0AB5 @' TTE %'

B.)+1-,0/ M)-+-,0%08/

9*%13$)1%!)*/,/$YdNe5 9] %of G:3)1/0-10.%@)!&/C(10)*:).%0(C)1$%
9*0%1$)1%!(:-. %H%!-0%4: % '% G,$)0'$/&-,01196+)28%04/C3)1(!
-+ -<(!
9*0%1$)1%!:-@%.1%!-:%/1-,0 E2,0.)*1%!-,$)0'$/&-,0!1%!0)*:).%0(.(!/5!
&' %<

9*061$)11H.-$1:./*$)1,2/711%1-,%!+%!,)! | Y)C2-1,)12-10.-1.%!+)H'$/1 %Pl
-,0/<1)10.%@)1%!+)H'$/1%I1[/*%

B-H-'$C%1%!:-&.C/1,2%!0&.+-3% Y)C2-1,)12-10.-'1.988()1$)!
9*061$)1%!#%<%I) 1;0H")*/1*/./, %] M)1*-<(1,)12-./,0/0/'#%! (*%2%1$) /!
-&)3%1%!,/<(.1-,D -1$)&%19)
0-<(31-,01(:-.%H)!,0%1+9%.+1)1-.))1#%!  Y)C2-1,)!-H1%& $%%(

C0.8%1$)

9%0619$)1%$)!8/$)1)1)1).</$)#9%!1&./$)*)!,(C)L GO%:%'%!1/,(12-*:)01-1)/*/1/.%1%
! =.963)!.%+1-1&./$)4)

2.2 (Vodotopivi i vodorazrjedivi premazi

T-+-0-1/&/1 /! &-+-Yott.$)+&I! 1) %o#! Yo#&I$)1/ (1 %! #%+%02-*! #%*$)1)! -.<%1,2/7!
-0%:%'%! &-+-*; 2-$%! /*%! -4/Q¥1-,0/! b! 1)#%:%'$/&-,0! /! 1)-0.-&1-,05! M$/7-&! (&-1)1$)!
*.<(3/-1$)10)71-'-C2/1:-,0(:%21)')20.-0%"- @) 1$%!H-$%:;1(12-$)*1,)!11)<%0/&1-11%H/$)1)14),0/8)!
9%1%][-.)#%h!/'/1:-#/0/&1-11%H/$)1)!4),0/8)!H-$)!1g2%0%][-. ) #%h: :./<$)1-*1))20./41-<!:-'$%:;10%"- @)!
[#8 +)1)1-0-:/1)11%!%)0%'1) :-+'-<)5!

Ol- /. -*0C)1$)*!,/.-&/1,2-<!/#&-.%!g1:.5!1%[0)h!/ (8L$)*,0.-@/7":.-:/, %1 #%!#%CO/O(!
-2-IC%;! &-+-0-1/&)! /! &+-.%#.$)+1&)! ) Yott&I$%')! ,(1,)!,&)! &IC):1:%! ,(1/1%)(1)2--C2/!

: [78960'$I&1*1*9%0)./$% %% (#)')| 1% $BIYIB); 1#% 7 &%'S(S(3/1:./*$) 1/;1%)0-+%*%! ,(C) 1$%! /!
/1+(,0./$,2-$!(:-.%HI5

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LL



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

|

6%! )[-*(%8/$(! ,(,0%&%! *-'%! (! 2-$)*! ) -.<%1,2%! -0%:%'%! #%*$)1$($(! &-+-*;!
=-0.)H1-1$)!:-&)3%0/! 7/+.-[/'1-,00:-'1*).1-<! ,(,0%&%! /'/' (&),0/) &-+-0-:1&)1 <.C)!/'11 (2'$(4/01!
-&.C/1,2-1%20/81)10&%./5!=%2-1 ) (1:.-/#&+1$/\/1:.[*$) 1/10/7), *-'%12- | 0/1&-+%!2%-1-0%:%'-!/'/
Yot $)1/&%4;!,&Y%62%2-1,)1*-.%! (#)0/! (1 -H#/ .1 +%) ) [/#12%' 1% ,&-$,08%! &-+)!/1-.<%1,2/7!-0%:%'%
&)-*%LY6H#12($(510-)2()1&-+)*%$(1&/,-21+/:-'1/*-*)10V1&/,-21,0(: % 1$!% -8/$%68/$)5!"#10-<%!
1Y) &1,-2%! 0-42%! &.)/C0%! /! &/,-2%!'%60)101%! 0-:'/1%! 7'%:'$)1$%:;! %! O-! #1%4/! +(<-1 &./$)
1,:%.%8%1$%!/' '#1%0%11(0.-C%21)1).</$)!(I-H'/2(10-:"/1)5IT/,-21+/:-'1/*-*)101&-+)1-+<-&-.%1!
$)! #9%! &/,-2(! :-&.C/1,2(! 1%:)0-,05! 6H-<! 0-<%!)[(1%! :-+-<%*%! || 1/,2-*I 2./0/41-*!
-&.C/1,2-*11%:)0-,0/1g:'%,0/2%/'/11)-+*9BL/1%)0%'/h;14),0-1:-$%&) 1 1)%+) 2&%01-<12&%C) 1$%:;!
1)#%+-&-'$%&%$(3)<! :-2./8&%1$%! .(H-&%! /1 BY6D-(B/! /! 1)+-,0%08/! &-+-0-:/&/7! /!
&-+-.YoH-.$)+H&IT!: ) Yo%) &/+'$/&/! (1 0YBLEIBS D5

|

"#$%&"9)9)([F4.>7501%'%'?.>501"1&%'-5>5153%-%B'%'-5>54"64,. X¥E%B'34.@"6™

B.)+1-,0/ M)-+-,0%08/

9*061$)1%!)*/,/$YDES 9] %6f "x0/6$(10)1+)8/$(!,08%.%1$%!t$)1)
F%2-14/C3)13$)!%!%0% Y)C2-1)!:-,0/@)!&/,-2-1, $%$1/1:.) 0
6%70/$)&%$(1/#.%#/0-14/,0(1:-&.C/L(IH)#!
*0p,1-3)1/1:.9%C/1)

Z-H.-1&./$)%)! ,2'%+/C0)1$%

G,0%0%?2!-,(C)1)!H-$)!*-@)!,)!-+'-@/0/129
H)#-:%,%21!-0:%+
O-<(!)!2-./,0/0/'2-1&)18/-1%'1/"../*$)1,2/!
:-,0(:8/ !

T/C%!8/$)1%

"*0/6$(1*0%1$(10)*:).%0(. 1(-0:-.1-,0!

2.3(Pra"kasti premazi

=+1:.96C2%,0/7",)!.)*%#%! g) 1<'5! :--m+).1 8-960/1<,h! 2-./,0/! JULI6! *-'%! (! ,(7-*1

. %C2%,0-*1, 0% 1$(5!B./*$)1%!-&/7":.)*%6#% HYo#/.%! )1 1%!:./18/:(1:./&'%4) 1$%! (:.-01/71 1%H-$%5
B.%71,)1:1) (*%0, 2/1+-&-+/1/#1.)#).&-%.%!:/CO-"$-*1#%!C0.8%1$) <+ /@O #/0/&% 111 %H-$!
1/,2)1$%2-,0/;1%1&/,-2-<11%:-1%5!Z/-12-$/10.)H%!-H-$%60/1$)1))20./42/\(#)*'$) 1;10%2-1+%!:-#/0/&1-!
1%H/$)1)! 4),0/8)! :.%7%! H/&%S(! $%2-1 :./&(4)1)! 0/*1 +/$)'-*1 :-&.C/1)5! B.%7-*! :.),&(4)1/! +/-!

L -'U6#10%+9612.-#1:)31<+$)1,)10%'/1/1, 08I0 28I Y D #51B-+'-<) *-.%$(IH/0/10%2-8&) 1+%6!:-+1), (!
&1,-2)10)*:).9%0(.)!g!q!ILP} dh5!B.%C2%,0/!:.)*%#/!, (1&.'128%'/0)01/;10.%$1/1/12- -#$,2/1-0:-.1/5!
M%2-1! (:-.9%H)! 1)! -,0%8$)! -:%, 1/! -0:%+;1 %! :./'2-*1 (C)1$%! 1)! -, -HY%6I%$(! 7'%:/&)! -.<%1,2)!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LJ



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

-$)&)51=9%-11)2-1&)J18/-1%"1/1:.)*%6#/1/1-1/1 )1 +/$)")1 1% 0).*-:'%,0/41)! /1 0).*-,0%H/'1)5! M%!
I8/ILEK5I51*-@)!,)1&/+$)0/1:-+$)'%!:. % C2%,0/7!: }*0%6#%5
!

9'/2%!L5KIBIHHS)'%!:.%C2%,0/7!:.)*Yol%!

Y).%:'06,0/41)! *-)1 0&%.%$(! :.)*%6#) | H)# :.-*$) 1)1 *-)2('%.1)! ,0.(20(.)5! M% 2-1!
L)1) 1*-<(1)1:-1-8&1-1.%,09%'/0/51Y) . *-,0%H/'1)!  *-')1,08%.%$(! (#!:-*-310-:'/1)!,0%H/'%1!
(*)@)11[/'*;12-$/1)1&/C)!1)*-@)!.%,0%'/0/5

G,/*,&ITI1%&)+)L/T):.)+1-,0/1:.)+12-1&)8/-1%"1/*!:. ) *%6#/*%6! /1-&%! <.(:%! .} *%6#%!
101 1)+-,0%60%2%! 2-$)! *-@)*-! (,:-.)40/! |1 1%&)+)L/*! :.)+1-,0/+98 2-$/! (! &/+'$/&/! (1 0%H'/8/!
L5K505
|

"#$%&"9)*)(F4.>7501%'%'?.>501"1&%'34"G2"01%EB4.@"6™

B.)+1-,0/ M)+-,0%08/ ‘
\C0)+%!)1).</$) Y)C2-1$)!1.%+/0/1%%")12-'/4/1)
T.-1+-H.%!28%'/0)0%!:.)*9b#% 6%70/$)&%$(1H'%<(!,&-bRY6#%6!: . /*B)L(
T.-14-H.9%!0.%%$1¢,0 Y)C2-1,)!:-,0/@(10%1.2/1[/*-&/
Q.#%!,:.)*1-,01#%!:%2/.%1$) 6%70/$)&%S(IH-"$(1:.)+-H.%+(
M/@%!8/H)1% O-<(I(#.-2-&%0/!:.%C2%,0)!1%2(1/1)

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LL



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

!
2.4(Premazi za sllenje zratfenjem

Y1 (1: ) %#1)8I$% -1 [ *(1.%1/;10%2-1+%61 #.%64) 1$)* g.%-+/$%8/$-*h! (0.%'$(H/4%,0/7!
#.9629%! /'11))20.-1,2/7#.%2%! g)1<'5!)")80.- 1! HFEEN: | :-'/*)./#].%$(1 +1.)201-1 1%! :-+'-#/%
B.-8),!\T!,(C)1$%! 1%#&%1! [-0-:-'/*)./#%8/$%! $)! [-0-2)*/$,2%! .)%28/$%5! B-,)H1-! :./)I)1/!
LV YHI*$) CUB(), ¥06'-*12- /4 1-*1[-0-/1/8/$%0-. %! 2-$//#' %<%1$)*NTV#&-. (1, &$)0'%!/1/8/.%!

(*) @%8&%1$)5!Q.#/1%!:-'1*)./[#%8/$)!-&/,/1-//10)#/0)0(12-./C0)1)!.%+/$%8/$)5
!

B.)*%#/12-$/!,(C)!EQ!.%+/$%8/$-*/#-@)1/!,(1,0.($/1))20.-1%!1/,2)1)1).</$)5!0)I(0/*;!
&1,-2%18/$) 108 *H/1%8/$/!,1:-0.)H1/HEQ!<)1).%0-.-*1-<.%1/4%8&%!0(1&.,0(!:. *%6#%! 1%, &) <%!
JUDLIPIO-+1(2(:1/71:. ) %#%12-$/1,(C) 1#.%4) 1$)*5!

!

=-*:Y019%![-. *('%8/$%!#%! ,(C)1$)1#.%4) 1$)*;!,%,0-$/1,)1-+1 *$),)I-/<-*). %I g!:-/*).!
1/,2)1%-Y2('%. 1)1%%, ):1*-1-*).%:19%+/0/& %:1:/<*)1%0%!/1[-0-/18/$%0-.9%5!G'/<-*).!/<.%! &% @1("
(-<(1 (1 -+)1/&%1$(! 2-1%41/7! ,&-$,0%&%! [/'*%65! 9*-1 2-§)! )! 2-./,0)! (! 2-1&)18/-1%'1/*
)OO0 < (1)) 2)*/$, 2/1*-+/[/8/.%0/! (&-1)1$)*1%2./'1)! [(128/-1%'1-, 0/ #%) .%6+/$%8/$,2-!
J(C)1$)51\,:-)+HO%!: )+ 1-,0/1/11)+-,0%0%2%!*-<(1,)1 1% DYBH'/8/\L5N5I5

"#$%&"9)<){F4.>?501%'%'?.>501"1&%'34.@"6"'6"0AG.?,.'64TE?,. @'
!

B.)+1-,0/ M)+-,0%08/

M/@1!, %+ @B$% T/C%!8/$)1%!:.)*%4#%
M/@%!-,1-&1%!/1&),0/8/$%1#%!: *$)1( | O-@)!+-3/!1+-110).[).)18/$)!,:/<*)10/*% !
B-0)18/$%'1%!-:%, 1-,01#%!/./0/.%18$)!2

=-1,0%101%!2%2&-3%

%2./'%0/1%
9%061$)1%!:-@%.1%!/1)2,:'-#/&1%!-:%11-,( B.-H)*/1,1:./%1$%1$)*
=-./C0)13$)!*%'/7!:)3! M/, (1:./%5) LS/&/1H%!, &)!:.) o)

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) Lk



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

2.5(Funkcionalni premazi

B.)*06#1$)!,&%2/1:.1:.%8&%2:! (2'$(4($(3/! &%) -.<%1,2%! -0%:%'%! ['/1: /- %&2)! 2-$/! .%o+ @)!
-.<%1,2%!-0%:%'%!:-0.) H1%#%!1$)<-&(1:.%&/ 1(1:./*$) 1(;12-$/1,)12- ./, 0/ 1#% ! +-H/&% 1$) [/ %61 2-$/!
1%061+)2-.%0/&1/;1#%CO/OL/N/ 1+.(</'[(128/-1%'1/1(4/1%2!1%!:1&.C/1(5!

!

\.% &-WH-<I[(128/-1%'1-<Y(4/129%1%:-&.C/1(11)2)!&.,0).)* %< (I *$),0/0/!

(14)0/./1 -,1-&1)! &.,0)! :.)*%#%5! a)+1%! &.,0%! 0%2&/7! :.)*%#%! (11! :.-0(:-@%.1/1:.)*%o#/! 2-$/!
:%+%$(1(1<.(:(B!.>?525@357.21?% HA?28%572"$ 9@ 3@ @ ! GY85 A354 #AAD$AS Y@
1>,.'0.'6"B1%,.-" A'350.#?" HA?2&%5?"$7""0-5,01-"J'2"5'1.@.$,7%'%'6"-4G?%'34.@"6%'6" 3$"01Y
1.@.$,7%'34.@"6%'6"K.$,.6?.'35>$51.0'1.@.$,7%' 34.@"6%'6" 4."21%-2.' @.1"$.'2"5' G15' 0A' &%
"SA@%?%,J' "?1%25456%-2%' 6"-4G?%' 34.@"6%.J' 35>?% BRI G @BRLAZ4-.2. %'
&.@.712.'35>5-.7' 2"5' %' 34.@"6%' 25,%' 0A' 513542%' 7" 390" B4 I@HEIRE,%6' %?B%#%4" A’
154.7,.'%'25,% 0A'A'02$">A'0'B%I%,.202% @' ?54@"@"'25,.'0.'34%@,.?,A, A'A'%?>A014%, %'B4"?
%6$%'A'6>A4"-HLIA!()+H/1-1< % 1/A 11418 1$)+1- 0% Yo+ @%$Y%! 7'%:/&IT-.<%1,2/7!,:-$)&Y%6!(!
)L/ H-$%%061/1'062-8/*0%!1 2-$/1)1 2-./,0)1 (1<.%+/0)'$, 08 (1! .-/#&-+/* %61 #%! #%&.C1(1-H.%+(!
&-#1'%14'%12%IBRER- 1%!-1#%6CO/0/1#. ViR %5

|

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LN



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

)!(,;<0=<3!> 0860<3<?3!6738595
I

B.)*%6#1$)1-:3) 1/0/11 %6/ & #961$)+ % 11/ 1&IC) M)I(,-H1-L-&)#%1/7!,-$)&%6!1%!1)2-$L:-+-#/!
2-$/1,08%.%$(! r,(7/r! [I*5! "#.%# H-$%! 0.%-+/8/-1%'1-1 ) .%H/! #9%! -:/,! :/<*)10/.%1/7! *%0)./$% %
+.(<YASIT! -+ H)HH-$L/7! [*-&%6! 2-$)! 196#/8%*-1 '%2-&/5! 98Y%6! :.)* Yot 194!, U+, @BI6KY6S(!
&)H&=;1 2-)1 41111 -:1(11.)&'%2);! /! -0%:%'-].%#.$)1/1&%4! 2-$/1 -H/41-1-0%:%! &)#/&-;) %! .)<('].%!
&/,2-#1-,05!

!

! G,/*1 0-<%:! . )*%#1%! ,.)+,08%! *-<(! %+ @%&I%0/! 1)0-'$/&)! :.%C2-&)! g:/<*)10)! /!
(1'% 12-$/+%$(11/$%L, (V14/1)L:. ) *Ytt)I1): .-#. 1/*%: 12984# [4]0)1+-+%02)Ig%+/0/&)h51G, 1-&1)!
2-%:-1)10)1:.)*%64%!: .[2%#($)!, 12%KB5IF%2-&/*-<(IHIO/: .41, 1IV'/1:/<*)10/.%1/; 1% %6#12($(

)1 -+TH-$%! &)3-*1<'0602-3-%;1 $%$)*! /1 0&.+-3-*11.)&'%2)5! Q-$)! /1'%2-&)! )1 1%$4)C3)! 1%1-,)!
&IC),-$1-:1%!,&.7%!/*1$)!&)3/1-*UCO/OtH)2-.%0/8& Bl

|

9'/2%!K5356%:-1)10)!:.)*%#%! R!

3.1(Aditivi

A+O/&HY%! ) * %ot 1%! ,.)+,08%! *-<(1,)! (,:-.)+/0/1Y$)2-&/*%5 1\ -+1-, (1 1%! (2(:1(!
%0, (1€ 2-., 112961 +-+06$(1,) 1 (1&.- 106/ 2-'/4/1%*%;196'/10)12-'/4/1)1*- %$(1#%/,0%!H/0/:% @'$/&-!
H*$))1)1$).1(1:.)06'H +-#96*061 1)1 2-./,0);19%6! (1:.)&) 12/ +-#%*%! ,(1-0.-&5! 6H-<10-<%! $)!
1%2-1! 0-41)! +/$%<1-#)! 1)+-,0%02%! 2-$/! @)'/*-! -02'-1/0/! /' (:-#1%8&%1$%! 1$)<-&-<! (#.-2%:! 0)!
)il /8% 1$%!&..,0) A24/1)1%+/0/8%; V/#.%#/0-18% @1-1/10-41- Wit 26165 |
Z9%1%,1,)1%-+/0/&/N(#*%S(1(I-HH.:18)312-+12.)/.%1$%!1-&)1.)8):0()/":./: Yo+ %$(1-, 1-&1/*!
2-%:-1)10%*%):.)*%#%5191-H#.-*1 1961-HO6&)#1(12%2&-3(1/1#%70$) &) (1:-<")+(1#%C0/0)!-2-/C%!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

(1o H&-+1$ 1] *S) LI ) %H%! (1, &5, (1) %okt *%! Yo+/0/&I! 1)HY%-HI Yot 1)! 2-*:-1)1Q) %!

)8/[/41)! 0)71--</$)! g&-+)1/1 ,(,0%&/;! :.%C2%,0/! ,(,0%&/! /! '5h! #%70/$)8&%$(! .%6#&-$! ,:)8/[/41/7!
%+/0/8&%5! B--C0.)1$)! #%2-1,2/7! )<('%0/8&%! §,*%1%$)1$)! (+$)'%! %.-*%0,2/7! -0%:%'%;! -.<%1,:
-0:%'%;!1-:3)1/0-;1, *%1$)1$)! (+$)'%!%'2/[) 1/")0-2,/'%0%h!0%2-1).1#%70/$)&%$(! L-&)1%-+/0/&)5

!

B.)*%!1)+-,0%02(11%!2-$)<!+$)'($(1+/$) /*-1/711%!,'/$)+)3)!, 2(Y B !I!

!

G2&%C/&%A/\/1+1,:).#%10/
>)-"-C2/1%+/0/&gf*-+/[/8].%$(*-1%C%1$)!0)4)1$%!:.) %ot 1/71*%0) Y$%'%h
A10:$)1/40g+$)'($(!, 1/@)1$)*:-&.C/1,2)!11%:)0-,0/1(!, (,$)+,0&(1*$)7(./3%h
A+/0/&/H%!:-H-"$CY%1$)!/#<")+%!:-&.C/1)

9(C/'%!/12%0% ' [#%60-./

=-1#).&%1,!

9&$)0'-,1/1,0%H/'#9%40-./

=- -#/$,2/'/17/H/0-.B

L T T T T T

O)(O/41:-8)+H1L/1: - #&-+1)L: [ %+ %$((&/5) 2!, Yo*-1$)+ 1-$1-+1-&/71<.(:%:1$).11)2/1%-+/0/&/!
*-<(1/,0-8.)%)1-4+$)"-&%0/11%!&/C)!, &-$,0%8%!H-$)51G 1/1*-<(10%2-1)./*%60/Y11) @) $) 1) V12- /,1)!
-,0.%1)1)[)20)5! A+/0/&/! 1/,(1e*%</41)f10&%.///10.)HY%!/712-./,0/0/). Y6#(*1-1/1:% @'$/&-;12%2-1H/!,)!
-,08%./-1@)'$) 1/1#%+-&-'$% R YE@/05
|

-)()() ((>=5CB=5DB!B!1B;63795<?B

\l:.-/#&-+1$/1H-$%!4),0/8)!:/<*) 1%0%!*-. %$(1H/O/! +/,0./H(/.%1)! 2%-! (1/[- *1)1/1 2-'/2-]
$)!*-<(3)! (10)2(3-$! [6#/5! B/<*)101)! %<"-*).%60)! 0.)H%! 1%$:./$)! *-4/0/1-0-:/1-* &)#/&Y%5! Y %$!
-, 0(:%62!*-@)! H/O/! (H.#%1! (:-.%H-*1 %6+/068%! 2896C)1$)5! Y-! (! (<'%&1-*1*060)./$%'/1 1/,2)!
*2('%.1)1%,)1,10/:/41-*:-'%.1-1  bI1):-'%.1-*1,0.(20(.-*5!G 1/, *%61$($(11%:)0-,01/#*)I(
-0-:/1)1&)H&Y!/1:-&.CI1)1:/<*)10%5IM%2-11CO-1,)19%<"-*).9%0/1(,/01)!(1*%1$)!4),0/8):!, (+%.-*!/!
A1 [%*%] g*'$)&)1$) h;l (/<*)101(1 +/,2).#/$(! 0.)HY%! ,0%H/#].%0/;! 2%2-1 HII )! [#H$)<'-!
-1-&1-1,08%.%18$)! &)3/71:/<*)101/71 1%2(:/1%! ['-2('%0%5! Z/,:) #%10/! (1 08&%./1 #%! ,0%H/ /#%8/$(;
2-$)! )1%-+,- H/.%$(1(1:/<*)101(1:-&.CI1(1:.) 2- - @%$ LT <.(:%! | &) 12/*1%[/1/0)0-*1:.) %%
/<*)1 01-$! :-&.C/1NN /! ,08%.%$(! ~+H-S1)! /) H#*)L+&/+(%'LA7:/<*)101/7! 4),0/8%5!
90%H/'#9%8/$%! ,)! :-,0/@)! /' +$)'-8&%1$)*1))20.-,0%0, 2-<! 1%H-$%! /'/1:(0)*1 1):-'%.1)! ,0.(20(.)5!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

G28%CI&%AIN1+],2) #%10/1%-<(10%2-1).1(,:$)C1-1./$)C/0/!:.-H)*)1 &).0/2%'1 - T0%'1-<!
/,:18%8%1$%5

-)().) #1B?B=B!95!60X042C5<23!60=7CB<;>BE!;=02;?5=5
!

! M)+-,09%08/12-$/1,)1$%&'$%$(11%!:-&.C/1/:.)*%#%!<-0-&-1(&/$)2!(1:.%8&/' (1, (:-,'$)+/8%!
&/,-2)! :-&.C/1,2)11%:)0-,0/5!B-&.C/1,2%!1%:)0-,0!$)!,/'%! 2-$%! +.@/!0)2(3/1(1#%$)+1-1/! (#.-2(3)!
HY(#*%1$)! 1%$*061$)<! *-<(3)<! &-'()1%5!\:.9%6&-1-1%! $)! .%6#-<! #%CO-!, LOYR(BI2-*!
06+96!1%!:-&.C/1(1:.)0&-./(12(<"/8(5!B%+-*10)2(3/1)1 1% :-+'-<(|[-.*/.%1%! 2(<"/8%!:-2./0/!3)!
&)3(! ' *%1$(! :-&.C/1(! -&/,1-! -1 :-&.C/1,2-$! 1%:)0-,0/! 0)2(3/1)! /! :1-+'-<)5! >%#/2)! (!
-&.C/1,2-$! 1%:)0-,0/! *-<(! [#%H8&Y%0/! 1):.%&/'1-,0/! 1%! :-&.C/1/! #¥$2%-1 CO-! (I O#&S5!
Q))1%.+-&)13)'/$);12.9%0)./;1./H'S)1-4/;11%.9%14/1%! 2-.%; /1+ .51 A+0/&/12-$/1, )1 24Oy,
0/11)+-,0%08/!,(1[/(-.-1/!,/2-1,2)! :-&.C/1,2/1%20/&1)! 0&%./;1 0)! YR BIBFP%+! )! (10(!,&.7("
2-.1,0)!/1 &, 2-&/1 2-$/1:-H-'"$CY%E&%$(B298(! :.)*%6#%:;1 %! /,0-&.)*)1-! :-H-'$C%&%S$(! -0:-.1-,0!
0.-C)1$(1g<.)H%1%(h5!

|

-)()-) ("FCB45!B!>5754B95?07B

O(CI'Y8 (1:.)*%#1-$1/1+(,0./$/! :-#1%0/! 2%-! ,/2%0/&/! g'%05! ISE/Qh;! 2-./,0)! )! (!
,(,0%8&/*9%! H-$)! 2-§)! (C)!-./! -H1-$! 0)*:).%0(./! :.-8),*1-2,/+%68/$)EY-! (! -.<%1-*)0%'L/!
-$)&/1g¥)0%' 1)1, %: (1/1*-1-2%.H-1, 2/712/,)11%! 1 XII! (<'$/2-&/719%0-*%6; 1./ 4)*(1$)!1%)0%'!
%20/8%11+/-h5

ZI$)))119%:./%06. 1)/'/1:-&.C/1,2)1g2-Ho%'0ld-; %6 1<% 110 1!/, ) 2(1+%. 1)1/ /1+(H/1,2)!
g--&-1BH;1296'8/$/1d%;!8/12161;18/.2- 1/816%./$1Q%N5!T% @ 1-1$) 1+ 96! (!H-$/IH(+(#%,0(:'$) 1%!, (C/'%!
HHS)+1)11+.(<)1,2(:/1):1:%0)1(1:.9%2,/1(&/$) 212-.1,0)12-*H/1%8/$)!, (C/'%510) 1 (0/*;1#%! &./$)*)!
2'%+/C0)1$%:! -,-H/0-! %2-! %*HY%'Y%@%! 1/$)! +-H.-! #%0&-.)1%;! ,(CI'%! *-<(! [#%#8%0/! :-&.CI1,
(C)1$)!(19%*H%'%@/;12-$)!,)1*%1/[),0/.%!2%-1e2-@%f5!6%0-!,(1:-0.)H1%!,.)+,08&%!:.-0/&1e2-@) 1$%
9-2,/4'11%'2/"[) 1-/n5IG 1/IH'-2/. %$(1+$) -&%1$)! [ 2MUEY Yo @/;1%12-+1/ 1. % & 1-<I+-#/.%1$%!
1)!:.-+(@($(1&./$)*)!,(C)1$%5

!

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) LV



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

)OAYO0<937=5<1B

Q-$)1(10)2(3)*1,0%1$(/1((7-*I[/* (*-<(IH/ONT Yo 1$/&Y6Y:-+-<YoI*/2. - <Y LIH#*/*%;!
:961,)1#9%0-1(1#9%6C0/01)!,&.7)12-./,0)IH/-8/+/j[(1</8/+/5!>%,01%/2.-- <% 1/#%*%!(10)2(3-$'H-$/*-@)!
(#.-2-&%0/! . YoH&I$%1$)! '/1-&%;! '-CI*/./,;1 -H)#H-$)1$)! /! 2-1%41-! :.)0&%.%13)! H-$)! (! :-0:(1-!
1)(:-. %H'$/&5Y-1$)(<'%&1-*1:.-H)*1&-+)1/7),(,0%8&%6; 1 +-21(1-0%:%'1/*!, (,0%&/*%!-.<%1,2%)!
-0%:%'%!)[/2%, 1-! CO/0)! H-$(! -+ */2.-- <% 1/#%*%5! =-1#).8%,/! )1 +/$)')! 1%! -1)1 2-$/1 +$)'($(! (!
%*HY%'%@/!/1-1)! 2-$/1+$)($( (| [/*(5! =-1#).8%1,/1 2-$/! (1 %20/&1/! (! %*H%'% @/! AYPHBS(! %64
H-$(1#9%! &./$)*)!,2'%+/C0)1$%!/10.%1,:-.0%;! +-212-1#).8&%1,/1 2-$/1+$) ($(! (| [/*(/*%$(1 #%+%60%2!
I9)4/0/1 .%,0! H%20)./$%:! <'$/&%! /! %'</! 1%! :./%/$)1$)1-$! :-&.C/1/5! B.-0(-H.%C%0%$1/! g)1
%10/[-(/1<h!%-+/0/&/;/*%$(#%+%0%2!,:.$)4%&% 1$%! .U O0bIHYRIBIL Yol —+'-#/1:'- &/ Vol /!
1)2-<!+.(<-<!-H$)20%! (! *-.(5! M%S$)[/2%, 1/$/! (1 -.<%1-@/&/1/! :-$)&/! 1 2'- 1. %61/ ) 1-1;1%'/1 )}
#H-<1-:%, 1- 0/1:-1-2-/C1#964/$) 131/ - <%1, 2/*108%./*%IH)#1¥)0%'%; |(<'%&1-*17)0).-8/2'/42/*
-$)&/*%!, 1+(C/2-*5 !

|

() @)'=23?40;<B!;?38BB5?07B

O1-</L/<*)1O/HY$)+) /1 1-<%), ) I&)H &Y. Yo#<. %I ($(:-+1(0$)8%$)*!, (14)&-<!#.%64) 1$%;!
- JH1-! (0.%'$(H/4%,0-<5! M%.-4/0-1 ) H.#-! 9%#<.%I($(! 1):/<*)10/.%1/1 '%2-&/5'\'0.%'$(H/4%,0/!
%-+,-.H)./ +$)'($(! 1%! :-H-'$C%1$)! 28%'/0)0)! #%CO/01/7! H)#HISBETHIA6&/S-*I\T! b
%-+,-.H).%! /! ,&$)0'-,1-<! ,0%H/#%0-.%! :-,0/@)! 2-1&).#/$%! 1)@)'$)1)! 2.%02)! &%'S1)! +('$/1)! (!
0-:'/1,2(1)1).</$(;! %! ,&$)0"-, 1/!,0%H/[#%0-.1 e4%.-H'$%&Y6f! '-H-+1)! .%+/29%')1 2-$/! )1 . %o#&/$%S(! /!
(#.-2($(1+)<.%+%8/$([/*%5!Y %!$)10) 7 1-'-</$Y+1(,:$) C1%I2-+1+&-,-$1/71%)0%'/21, (,0%&%!
2-$/1)1,%,0-$)1-+1:/<*)10/.% 1) HY6#) VIH)#H-$1-<1:-2 /& 1-<I'V62%6 11 ) &' Yo+ 9686 .-H')*)12.)+% 1$%!
:/<*)10/.%1)IHY%#)!/1:(8%1$%#9%68&.C1-<!H)#H-$1-<I'062%5
|

)(HXO0709B2;>B!B<EBXB?07B

B6%!:. ) %) 1 4+-H.-* 2- -#/$,2-*1#9%C0/0-*12-./,0)! )1 %10/2-.-#/$,2/1:/<*)10/;1 %! H-$%!
*. 901 +$)'-8%60/! 2%-1 H%./$).%! :.-0/&! %<.),/&1-<! ¥)+/$%5! =-.-#/$,2/! |1 7/HIO-./1 1)*%$(! ,&-$,08%!
1<*)19%0%:;1$).1, (10-:/&/1(*-.<%1,2/*1-0%:%'/*%;1%!11/,(-H-$) 1/51G /11 7/H/.%S$(12- - #/$,2/!:.-8),!
1%@)'$)1/*1:-&.C/1%*%!g(19%6*HY%' Yo @/1/1 1%61:-+'-#/1:.)*%#%h5! Y /1411, (1:./%$) /119%0./$)&! 1/0./0}/!
19%0./$)&H) 1#-%01#%!&-+)1)!,(,0%8&)5!G.<%1,2)10&%./12-$)!,%+.@)+(C/2;1+)./&%60/10%1/1%;12- /,
(1/1+(,0./$/;1 %! ! 1)2/%1 - <%1-bl ¥)0%'L/* 2-*:2, /%061 - O/@(! )] &.'- +-H.%! ,&-$,089%! (!
2-*H/1%8/$/18/12-&/*I[- [%0-*5! N!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) Lx



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

!
3.2(Punila

B(1/'%!,(1:.%C2%,0/1*9%0)./$%'/!, 141/ :/<*)10/*%! :-| &% 1$,2-* [#<")+(1 /.-&/1):1%' [ H)#!
+&%! -,1-8&1%! ,&-$,0&%! :/<*)1%0%s! 1)*%$(! 1/! :-2./&1-,0! 1/ *-31 H-$)1$%5! >%6#'-<! #%! 0-1 $)! (!
[1+)2,(M*%12-+ 1:(1/'%;12-$/1,)1$)1&."-1H [#(1/1+)2,%!'-*%%), &/$) 0'%! CO-1<%!/*%$(18)#/8%:10$5!-2-!
JSWS5! 6%! .%6#/2(! -+! &)#&%:! 2-$%! (! -.<OBRRP+-@1)! :.-*$)1%*%! /! .%#%.% 15!
+$)"-8%61$)*1&+):1,&$)0'%:;19%60%-,[)./1$%!/1+.(</71(0$)8%$%;!: (1/'%!,(1*/1).%' 1 VO3%). 0.0
/! 1)2-'/2-1 0/,(3'$)3%! /! 2%-! 0%28%! -0:-.1%! 1%! 1%H.-$)1)! (0$)8%$)! :%! -,0%$(! (! :.)*%b#(!
1):.-4/$)1$)19%!/1:.)+,0%8& $%$(14&..,0/1/10.%$1/12-,0(.1:.)*%#%5!6%61&)3/1(1:.)*%6#%! 1/$)!:-0.)H1-!
+061,(1,9%6,0%8&'$) 1%!, %6*-1-+1:/<*) 196096 /18 #/&%:;1: %!, ) 1+-+%60 2L 1/ @PHE.Y%6!8/$) 1%!: . ) *0o#1-<!

. )+,0&%!1-1-1:- 0%$)!:./,0(:%41/$) #9%!:-0.-CP4)5
!

G+11L-+1/71 (1'% 1%$&IC)L,) 1. /*$) 1$($(1H%./0;10%'2;12%. H-1%01%!:(1/'%!2%'8/0; +-'-*/0!
112.)+%; H9%0/*12.))1%12.)+96:128%.81-1H.%C1-11/$), %21, 5IG +1,/01)0, 2/7 *%6@).) BB P4R6!
)leH'%181[/cflgH%./$)&!, ([%0h!-+1-,1-10%'-@1%!2.)+%:10)1%'(*- /'/2%01%!:(1/'%!2-$%!, (1-H.%I)1/!
*/1).%'1/7%940)./$%Y/5
|
|

!
3.3(Pigmenti

B/<*)10/:! H-$)! /! :(1/'%+)[/1/.%1/! ,(! .)*%! Z"M! PPSNK! 2%-! *040)./$%'! #%! H-$)1$)5!
B/<*)10/1,(! +)[/1/.%112%-11)0-:/&)!-.<%1,2)!/'1%1-.<%1,2)10&%./! 3XR0/&1-1%: ,-.H/.%S$(!/!
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S @)L -1 1)2-K )+ (1 2.,0% 1/ -HY21 1T (1 H%(H)'T -+)1)1% 1+$),0%! %, &/ ' (4%$ 16
%o*-.[1/1-H'/25IM)2/1,)1¥%60)./$%'/1:-$%&'$($(1(1&/C)12./,0%' 1/71-H'/2%!/\:-#1%0/!, (12%-1:-'/*-[1/;!
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-)-)-) (/012345!6BK83<5P5
I

M%%! ,/8IK5KEK5J5! *-@)! ,)! &/+$)0/! :+$)%! :/<*)1%0%:! +-2! )! (1 0%H'/8/! KSK5K5JI5! *-@)! (-4/0)!
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1$)<%!+-H/$)*-1 &)#&-! (1 0%28&-*1%<.)<%01-*1 0% 1$(1 2-$)! -*-<(3($)! :.-/#&-+1$(! . * Yot 1/ 7!
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-0-/1() *-<(1 .Y6#.I$)+/0/! 19%! @)'$)1/! &/,2-#/0)0;! :%! )1 1%6H/E&Y%$(! .Yo#-.$)I/&Y64/*%! ['1 :(1/'%! #%!
-0%:%'%5!B-$%*1,)1-&+$)1-+1- /11%!:-$)+/1-1-0%:%%'-: 1+-21, (1. 9%6#.$)1/8&%A/12-$/1,)11%'%#)11%10. @/CO|
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)D20)!:-1:-&. CL/51=-+1'%62-8%!,%,0%8&'$) 1/ 71-+1&/C)! *-'0%612-*H/1/.%$ (1, )1-0%:%'%!2-$%!0)!, *-')!
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OoH[2($)1-+10&%./12-$%!14/1/1-11(1:.) &'%2)1%2-1-19%11%,0%3$)12)*/$, 2/*1-0&. + 1$%&%1$)*5 I T% @ 1%,
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I'1Y J10)0/42-<! 204(2%! /' HIO(*/1-#1/7! O&IBTBH &Yo! +/$)'/*-1 ..} %! :-./$)2'(1 1%! :./.-+1%! /!
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¥ =-*0620/H/'1-,0!,%!C/.-2/*1,))20.-*1:- 0-$)3/7!-.<%1,2/7":.)* %49
¥ #&, 1/1,0(:%19$!,$%$%!/1:-,0-$%1-,81H-$)

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) NF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

@) @W310;?5?GB!1=0>0860<3<?<BE!604BF73?5<5
!
M)+-,0%08/&-2-*:-1)101/7":-'/(.)0%1%! (I
!
¥ G,$)0'$/&,011%!&'%<(10/$)2-*I-08&.+1$%68&%1$%
¥ 9'0H/$%!-0:-.1-,011%!(.%1$%1$) !/ /12)*/2%"[$)1-+1):-2, [+ 1/71 *'%
¥ G,$)0'$/&,01.%+1/2%11%!,-H-+1)1/#-8/$%1%0)10/$)2-*198: /2%8/$)

)@)H)PS'SP,0"#WS !

B-$%*1y,//2-1y!(&)-1$)!V5!95[=2/1<IgIXREKISNSh;1%!-+1-,/1, )1 1%![-.*%'1(1%1%'-</$(!

B 1112-1,217) -$)&%! /1 )28/8%')1%0%! ,:-$PRIB%! /! (<'$/2%! g:-'/,/'(2-1,2/! 2)0-1/h5!
O)I(0/%19/ 1G]9N<.C:(TH-'$)!-1/,($)!:-$%* y9/'-2,%15y! 90.-<-1<-&-.)3/:!,&)! ,/'/2-1%1 0.)H%!
1, %8&1-11%#&Y60/MKIB2, % 1/*%f51Z%1%, ;1:-$%*),/'12-11,)(<'%&1-*12-./,0/1(12-*H/1%8/$/!, %!
0)71/42/*1%:'12%8/$%*%:-' I'-2,%1%5
!
9/'-2,9%1/1,(I'%18(12-$/*%!, (1%60-*/1,/'/8/BAR)#Y%61/1:.)2-19%0-*%61 IR, &%62/1%60-*1,/18/$%! 1- /1
$)+1(1/'1&/C)1-.<%1,2/7'<.(:%5
|
Z.(<IIS) 41F%;1 1-2,%1) (1 <. Yo+ &L/ H'-2-8il/2-1,2/7 I:.-/#&-+%50%,0%&1/1 +/-1 ,/'-2,%1%!
: )+,0%&'$Y$(1-/<-*). 1/ /1:-1%). 11 7/+.1+1 %! [- *(%*% | DgGI/Qh1GDHgG/Dh1EA0-*/!
2/,12%/1 /'/8/$%! 1%/81/41-1 [-*1.%$(! -, 1-&1(1 ,0.(20(.(! (! 2-$-$! ,(! .%#/4/0/! H-41/1 '%18/!
- &)#%1/51Q-41/I'%18/1*-<(1[-.*/.9BI&)H)12-$) (Y (11%!,&-$,08%6):-'/*). %65
!
>06#/2($)*-14)0/.11. %#'/4/0)1,0.(20(.1)!1$)+/1/8)!:-'1,/'-2, % 19B!

¥ 0-1-[(128/-1%'1%

¥ Z/[(128/-1%'1%

¥ Y./[(128/-1%'1%

¥ Y)0.%[(128/-1% 8%

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) NI



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

AO-*/12/, [291,['18I$%! *-<(IH/O/! :-&)H% 1/ (18/2'141(1/'1'/1)%.1(!,0.(20(.(;1 /! .Y6#'/2($)*-!
8/'2'/41)11'/1)%.1)!,/'-2,%1)B'/2%IK5P5R5I5!:./2%#($)!, 7)*%60 24K IE) +/1/8):-'12,/-2,%1%5

9'/2%!K5P5R5J35!97)*%0,2/!:./2%#!$)+/1/8)":-'/2,/'2351%
!

M)2%! -+ &-$,0%&%! :-'/,/-2,%1%! ,(I! 1/,2%! 0-:/1,2%! &-+'$/&-,0;! DXEER%!
)9R0/&1-,0;! 1/,2%! 0-2,/41-,0;! 0).*/42%! ,0%H/'1-,0! g2-1,0%101-0! ,&$,0%&%! (! C/.-2-*
0)%).9%0(.1-* -+.(4$(! -+  JIUU! +! LPUwdh;! ,:--H1-,0! +%! -—+H/$%$(! &+(! g4/1)!
&-+-1)1.-:(, 1)1 *)*H.%1)h;! 1)! -+ @%&Y%6$(! */2.-H/--C2/1 .%,0;1 -0:-.1/1 (1 1%! 2/,/2;1 -#-11 /!
('0.%'$(H%,0(!g\Th!,&$)0"-,0;1)")20./41//#-'%0-./:1&) 12%!: .-:(,1-,01:'/1-&F53
|

1) @)H)(I60?73X5!604B;B40>;5<;>BE!:8045

= 72,1 &1 -0:- 1)1 )*%1 01/ /1 %0%-,[).,2/*1 (&3)0/*%:! %! (@)! (! :./:.%&!
&/,-2-0)*:).9%0(. 1/ 7! /#-'%0-.%! /'%2-8&%5! T/,-2%! 0)*:).%0(. 1%1-00! 0/7! &)#/&%! g-+ NUU! +-!
RUWH!0.%$1-<10)*:).9%60(.1-<!-:0).)3) 1$%h! (#!:/<*) 10%8/$(!,1%" (*/ 1/$ [2F . (</*1:- )H1/*]
1<) 10/49%;) *-<(3($( 11$/7-&(1:.1*$)1(1#%!)")20.-/#-'%8/$,2)!'%2-&);10)! . *%o#) #%! #9%6CO/0(!
+/*1$%2%:;!/,:(CL/7!18/$)&/;! @%. MW, 14145

!

B-'/,/'-2,%1/! %$(! C/.-2/! ;1)20%.! :./*$)1)! 1-! #%! -&%$! %6+ &%@1-! $)! ,:-*)1(0/!
-0 (-@%.1)1:$)1)! g/*:.)<1%8/$%! :-+-&%! 2-$-*1 )1,:.)4%8&%! C/.)1$)! %) 1%! /1 +/*%! /#1$)+1)!
.-,0-/8)(1+.(<(h 8

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) NF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

A)[/7023>?B75<23195(MBABD<BE!>0<;?7F>GB25!01!>0709B23!
673859B83
!

= -#$,2/! :.-8),/! 1%! 2-1,0.(28/$,2/*1 *%0)./$% %! /#%#/&%S$(! -<.-*1)! CO)0)! (!
<-,:=+%.,0&(5! G,/*1 :.-:%+%1$%! *%0)./$%'%:;! /,0-&.)%)1-! )! - ' %H'S(S(! *) 7%1/42%! ,&-$,0&%! /!
1%.(C%&%! ),0)0,2/! /#<)+! 2-1,0.(28/$);! %! 1%,0%1%2! 2-.-#/$,2/7! :.-+(2%0%;! 2%-! /! :-$%&)
L=t (CO%LS%!.Y6H 1410/ 71%)+/$%1 (1-2-/C(,'I$)+1 T%E&Y%./$Y0 [ HYH &Y LI T12- - #]$-*1*-< (1/*060/1 &) /2)!
C0)01)1)2--C2)!:-,'$)+/8)3!
!
6%C0/0%! -+! 2-.-#/$)! 4)/41/7! 2-1,0.(28/$%! H/0%1! $)! 4/H)1/2! :./! :.-$)20/.%1$(! 1-&/7!
4)141/712-1,0.(28/$%5! 9! -H#/.-*! 1%! (&$)0)! )2,:986808)! :.-$)20%10! :-,0%&'$%! (&$)0)! #%C0/0)!
4)/41)12-1,0.(28/$)!11%!1)2/1-+12- -#/&1/71.%#.)+%!: -1/, %1/71(11-*/1"OGIILSNBIM- . *061/#!
LUJIX5! <-+/1)!1.-:/,($)! &/$)2! 0.%$%1$%! ,(,0%8%! #%C0/0)! 2-$%! ,)! ,%,0-$/! -+! 0)*)'$1-<! 1.)*%6#%!,
#9%8&.C1-<1,-$%!-+1- 1€, 0%&R6)* ot %6I*/1/*%'1/*1+)H'$/1%* 9B
!
YYRYSL )% - I<(.%8%$( Yo+ TIHIS( 1% -+-<(1 /! . BV6&Y%S$(! 2-.-#/S(5! M%1-)! )]
1#.%8&1-11%!%)0%'5! A20/&1%! #9%6C0/0%! *)0% % HIHI&AINL %! +$)'-&%1$(1:/<*)1%0%! 2-$/!
1 96&/'(! 4/1)1&IC)1-+IXUOH%,)1-<!(+$) U0%2&-<!:. U5 Z%!IH/1%10/2- -#&1/1:/<*) L0/ 1H/"/!
+$)'-0&-.1/;1:- @$1-1$)!1+9%!H(+(1CO-1@I-+1-, 1-1+%!:./%1$%$(11%!)0%'5!69410;)1%1-,)!
-,0(:8/*%! g2/,0-&/*%h! 2-$/*%! $)! *-<(3)! (0.'$%0/! :.)*%#! (! (+(H/1(! :-&.C/HI61%%$2)!
0)*)'$1-<!:.)*%#%]!
!
¥ B/-1$/&-,0]1$%2%!&)H#%! i+ -< !
¥ =-7)HISHIE) 12968..,0-3%! ,'-$%!
¥ "1).01-,0]'$%2%!-0:-.1-,011%!2-.-#/$(1/12)*/2%V$)!
¥ &)HI&Y%1S)!, M) () ott-* |
¥ )'%,041-,00]1+9%6!:.%0/1+/'%0%8/$(:- B-<)
!
|
I
O) | () %! +%$(1 1):.-#/.1-,0:! :-8&)3%8%$(! +)H'$/L(! #%CO/0L-<W/*bb ' $CY&%6$(! #%CO/0L/!
(41%2! ,(,0%&%5@D;)! ,%,0-$%0/! -+! $)+1-<! /1 &IC)! ,'-$)&IBHI&)H(! #*) | (10)*)'$1-<! /!
#9%&.C1-<!,-$%5!6%C0/01-1,&-$,08-1-,08%.($)!,):.) 2-1',0/3%8&/71:/<*) 1%0UAR%/%)!)' %!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) NF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

Lot HL1-0)  @6&YS(! 1] &'Y<)! /1 AYo! +-1 :-+-<)5] 2'%&1%! &.7%1F). )* %H%! $)!
- 1<(.%0/I!
!
¥ 0)HL(H+)H'S/L(L(,0%&%!:.)*%#H%!
¥ $9%2(12)%/$,2(1-0:-.1-,0!
¥ 1).-(,1-,011%!&%<(!
¥ 1-&)3%1/1))20.41/1-0:-.1 |
¥ $962(12-7)#%(!
¥ $962(1&)#(1/#*) (10)*)'$1-<%!/1#%&.C1-<%!,B5%
!
6%&.C1/1:.) Yot 1% +-&-'SHERAD)./$) 1 &)#%6 1) (#11/$%1, (1H-$) ;1. $8B$8 14/C3) 1$%;!-0%: .0
19%!%H.%#/$(10)! CO/0)!:.)07-+1)!:.)*%#)! -+ (0$)8%$%! -2-'/1)! gRHEB1D) %0*- [).)! /0+5h5!
M%1-)! )l -&. 71, &/ 7! 1.)*%H%5! O-<(!/*%0/! /! ,1)8/$%'1(! 1%*$)1(! #%CO0/0)! -+! C/.) BoBMl:
L -0( ]12//#1-1+$)-&%13$);!, . BP6&%13$)!-H.%,0%1$%!:-+&+1/712-1,0.(28/$%5!2'%& 1)![(128/$)I!
!
¥ - /<(.%0/1-0:-.1-,01,(,0%&%!:.)*%#9%!
¥ 0&-./0/1:.&(IH%./$).(1:.) %! (0$)8%$/*%6!-2-'11)!
¥ - /<(.%0/1-0:-.1-,011%!12)*/29%'/$):1&-+(;!. Y6A0)!&.)¥)1,2) ! (&$)0)!!
¥ - /<(.%0/1-0:-.1-,011%!0.-C)18$)!
¥ - /<(.%0/1'/$):1/#<)B

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) N\



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

@l 70?F60157<B!6738399B

B.-0(:--@%. 1/!/'18%0.--0:-. 1/1:.)*%#/! *%0.%$(!, ). *%#*%!:-, ) H1)!11%*$) 1)5IM%$&/C)!
)12-.1,0)1 (1 <.9%1)&/1,2-*1 )20-.(! <+$)! $)! (! 1-&/$)! +-H%! :-&)3%1%! (:-JH%! :.-0(:-@%.1/7!
(,0%&%5!B-,0-$/1%20/&1%!/1:%,/&1%4#%C0/0%!-+1:-@%. %5 A20/81 %% CO/0%!-+!:-@%.%! (2'$(
2-$)1#%70/$)8&%$(1-+.)1) 1-1+$)-&%1$)!/1.)%28/$(12%2- 1 H/!, ) (<%, /-1:-@%.11:.5! :./12").1,(,0%&/;]
(,0%8&/! #%! <%C)1$)! &960.)5! B%,/&1%! #BDOOMUR$4($)! *)0-+) #96C0/0)! 2-$)! ,:.$)4%& %S (!
C/1.)1$)1&%0.)1 /1 1$)#/11 (0$)8%$! ,&-+)! 1%! 1%$*%1$(1 *-<(3(1*$).(1 1:.5!)2,:%1+/.%$(3/1:.)*%#/;]
1-4);1 &9%0.-1#k$) 1945
!

B%,/&1%!#96C0/0%14)'/2%!-+1:-@%.%!,)10%2-1).1+/$) /1 1%!+&/$)!&..,0)|
!

¥ M)1.)%20/&18..,0)bl'-4):1%1-.<%1,2/1:.)*%#/;1:$) 1%: #/+;1-*-0j: % L0

¥ >)%20/&1%.,0)bl:.-0(:-@%.1/1:.)*%6#

!

"10(*),8)101/j)2,:%1+/.%$(3/! :.) %! g:.-0G-@%. 11! :.)*%#h! $)1 ¥960)./$%' 2-$/1 2%6-+%! $)!
J#-@)110-711/1)2,:%1+1.%[-. . %$(3/ [#-'%8/$,2/1,-$;1 2-$WCL) /2! (,:- % &% 1$)*! -, 0/#%1$%!
&/,-21710)*:).%0(.%5!M%, 0% $&.%01%!2)*/$, 2%!/\[/#/2%' 1% ) UL BIEY%1%!,)!,0.(20(.%!2-$%!
H(H./1/1:$)1/10)!,08%.%!/#-1. %$(3(1H%./$).(5!=)*/$,2/1:.-8),1$)1) 1 +-0).*1-<12%.%20).%! CO-1#1%4/!
+06! #9%! .)%28/$(! €0.-C/f! 1%QQYA(;! :%! /,0-&.)*)1-1 +-:./1-,/1)[)20(! 7'%I1)1$%! 4)'/2%:;! 0$5!
(,:-.%&%0!:-.%,010)*:).90(.)!14) /2985!

!
!

B-,0-$)!+&/$)!-,1-&1)!&.,0)!:-@%.%;10-1,(18)'(-#1/1:-@%./N\(<'$/2-&-+/41/!:- DY SB)/!
P5J518/+'$/8&%61$)!.%#/2%(1:./.%,0(10)*:).%0(.)1(*-+1-, (' LPIHE (0%*%651a%, 1-1$) 1&/+'$/&-!
2062-1$)! (<'$/2-&-+/41/:-@%.!-:%, 1/$/1/1:- 0/@)! &)3)!10)*:).%0(.)! ,%<-./$) &% 1$%5! 90-<%! ) 2-+!
~+96H/.%!:.-0(-@%. 1-<1:.)* %6488, 1-1%- %) 1%#1%4/0/10/: 1 #%CO/0)! (I-+1-, (! 196+ ) (G &1/!
/10(*),8)101/1:.)* %6 119%10)*:).%0(.%*%! -+ LUNLIPUve 1:-4/1$) H(H./0/1 1%! +)H'$/1(1:%.1:(0%!
8&)3(1-+11$)<-&)!-.</1%' 1)) H'$/1)5! =-1%4%1!:.-+(201$) H)H) /1, -$1:$) 1)1 2-$/1:.(@%1)[/2%, 1!
H%./$).(1:.-0/&! (4/1%2%! &%0.)1/10-11); [ *. %$(3/1#-'%8/$,2/1,'-$;12-$/1CO/0/14) /2! (,:-1%&%$(3/
#96<./$%&%61$)!4) /2% !+-12./0/ANAFERO - @6.1/1:.)*%#]-+)1)1-18./$)%)Ig-H/ 41-IKUI+-!

RU! */1(0%h! -@6&%! ,0%H/'1-,0! 2-1,0.(28/$)! /! O/*)! - /<(.%&%! +-+%01-! &/0%'1-! &./$)*)! #%!
)8%2(%8/$(/QYB)L:- @6.%51B./*$)./8); VER12./041%10)*:). %0QA6":./12-$-$1+- Yot/ 1+-1<(H/02%!
N T7%L/42/7!,8-$,0%8% H1-AUR; 1+-21$) #9%19%' (*/1/$10%!0)*:).%0(.%! LU+t P13

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) N>



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

M%!, /8/1P5J5!:.12%#($)!,)!-&/,1-,010)*:).%0(.)!-D)2'-*1&.)) 1 (#%!+&/$ )! &.,0)\:-@% D65

d)' (-#1/1:-@%.!

Y)*:).%0(.%!g!d!h

\<'$/2-&-+/41/":-@%.

T./$)*)!g*/1(0)h !
|

91295 J5!=./&('$)!8)' (-#1-<V(<'$/2-&-+/41-<!:-@% DK
|

9'/2%P3 5\4/1%2!)2,:%1+/.%$(3/7!:.)* %40 !

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$)



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

5.1(Usporedba sustavatpornosti premaza na celulozni p&ar i po$ara
uzrokovanog sagorijevanjem ugljikovodika
!
!
B.)*%!0%H'/88J5J5!&/+'$/&%!$)!(,:-.)+HY%!:.)*%o#% 4% #% CORY(T:41961:- @%. (!/!
-@%.(|(#.-2-&%1-<!,%<-./$)&%1$)*|(<'$/2-& +H2%5
|

!
I"#$96&D)()()'=0354.>#"2"?5G.?,"34.@"6" A'5>?50A'?""-401A'35KY' E
!

L>;65<1B752F[B!673856B0?B=!601575!
F970>0=568K!;5K07B23=5<238!FK42B>0=01B
80?07<0K!KO7B=5

L>;65<1B752F[B!673859B!670?B=!601575!<

?=57B85!<5!IX59B!G34F4093

a-C!)#-&(1D612},-$1/1)2,:%1+.%$(3/1:.)*%#  a-Cl)#-&(H)H)'"-, -$1/1)2,:%1+/.%$(3/1:.) %6

\I:.%&/'(11%!H%#/1%2./'% \I.%&/'(11%!H%#/!):-2,/+%
M%!HY%#/'&-+)!/'/1-09%:%'% Q)#!,%+.@%$%!-0%:%'%
JI2-*:-1)101/ ! L!I2-*:-1)101/ !

M%1-,)!,)!.%,:.C/&%4)*1#%1&/C)12-*:-1)10/11%2-1!

MOGL-,)1)IH)#4.9641/41.96,: CIEALS) W NRAS2* i tnedt oy " o oo/

QI$)'% 9/&%jB'%&%jQ) @
ULIDIP*14)H'$/1)!, (7-<1[/*% ! LIbINP4)H'$/19%6!, (7-<![/"*%!
NUIRU!GR, :%1#/$9% NJJUIC!)2,:%1#/$%

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) PL



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

5.2 (Protupo$arni sustavpremaza
|

B.-0(-@%.1/1,(,0%&1:.)*%64%I12-$/1$)18/+$/&1 1 PALHSA! 06, 0-$/1,)1-+10)%)'$%:1)2,:061+/.%$(3)<!
) %R 1H#%&. C1-<!:.)*06#%5
!

9'/294P3.5I7)*9%0,2/1:./2%#!:.-0(:--@%. 1-<!,(,0% &YAIAL-*1:.-[/'( !
|

Y)*)'$1/1:. ) %#1%-.%1/,:(1/0/1,'$)+)3)!(&/$)0) !
¥ AFT)HIS%! 19! -+-<(1(17'%o+1-*1, 0%L$(
¥ A10/2-.-#/&1%!#%C0/0%
¥ A+T)HISY614%1/11%,0%"):./ 12-*11# %<%1$%!)2,:%1+.%$(3)<!:.)*%#%! (0$58%$(1&%0.)
!
E,2:%1+/.%$(3/1:.)* %
¥ B.(@%!0).*/42(1/#-'%8/$({H# %<%1$%!:-@%.(
¥ Z-:/1-/1%10/2-.-#/&1-*1(4/12('H%./$).)3
!
6%&.C1/":.)*%#l
¥ E,0)0,2%!(-<%
¥ H-%8/$,2%)!(-<%!12%2-1H/1)!, 1. /$) 4% ) (. % 1$) 1%!+)<.%+%68/$%!/11)%20/8%8/$%!
)2,:%1+/.%%(3)<!,-$%
¥ GO:-.1-,011%!%0*- [)./'/$)!({(&3$)0/*%!2.%$1$)<!2-./CB) 1$%

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) PJ



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

5.3(Sastav protupdparnih premaza
|

B.-0(- @b.1/1:.)*%#/1*-<(1H/O/ H)#1-0%:%'%:1 19! HY6#/1-0%:%6'%! /1 19! HY6#/1 &-+)51 B-,'$)+1/10/:1,)!
21,001 /*%. 1-149% (1(0%.1$%! :-4$%! /! -, 0-.) 1 <+$)! )1 #9%670/$)8.%6! :- @6 $%6! 2896'/0)0%!#.%2%5!
Y).*-:'%,0/ 41/;1-.<%1,2/!,(,0%48)!2-./,0)12%-1&)#/&%!/10)*)'$)!,)! 1%!&/1/'1%8)0%0/*%;1%2./ %
['11):-2, [+ %I5IMS/*06!, ) 1+-+%$(1%620/&1)!108%./12-$)1.) %</ %$(10%2-1+9%610&-.) #-'%8/$,2/12%.H-1%0
-$12%6+9%6!, (1/#@1)1&%0.19J°3

!

|

5.4 (Postupak stvaranja ekspandiraju eg sloja
|

0&%.%@I0L(/#-'1.%B(:$)1(12-$%!(,:-.%8%!:./$)1-,10-:'/1)1/D/0/):-&C L (-+1#%<./$% &% 1$%!
19%10)*:).9%0(.)!:./1 2-$/*061 +-'Yo#/1 +-1:.-*$) 1)1%) 7%1/42/7!, &-$,0%8%6! *%60)./$%'%5! E2,: %o 1#/$-*]
V& (ML) %H%):-&)  3%&6UGRHIIUUL (0%5!B.)*o#t+)H'$/1)1-2-131%:1:-+1+$)'-896 1$)*]
8960.)1)2,:%1+/.%!(@IO1/,-$!:):)'$%,0%!2.(0-<!1%1-,%!-+1-2-1 JUUI+-LIP U5
Y./, (1-,1-8&1)1920/&1)12-*:-1)10)1)2,:%1+/.%$8 7! H-$OR !
!

¥ 20609 /#%0-. 11 #&-.12/,) 1) BBBY6*-1/$)&):-[-, [%60!

¥ H&-1(<'$I29%I1(18Y L/ [- *('%8/$%!. Yo+/1,)1-1:)10)./0./0-'(\/'/1+/:)109%)./0./0(

¥ [#&-.1/1).01-<1:'/ 1% 1UHKD) ) %%/ 11/ 1+/8/$% 1 +/%*+12-$/1<) 1) /. %$(1325

!

B.-8),!,08%.%1$%!0).*-/#-'%8/$,2)!:$)1)! g, PRGIB! #:.) 06061 #H/&%! )1 (11)2-'/2-1 [%6#%5!B./!
0)%:).%0(./1-+1-2-1L PU d19%6*-1/$)&Y:-/[-, [%601, ) +$)'-*/ 41-1.%,:%+%!-,'-HY%6I08H6*-1/$%210)!
L)%t (V-1 - 1(121,) 11(12-$%! 1%62-110-<%! (Yot (1.)%28/$(!,!:-'1-'-* ;1 -+(#*%$E *(!
&-+(5!M%,0%$)! (4I$Y 1! :-'/[-, [%01%! ,0.(20(.%;! 0&-.1-1 02/&-! HRH($)1)51\! ,'$)+)3-$1 [Y6##/!
+YoH +-1.%, :%+%1$%! 2-*:-1)10)! gE)'F6o*/1%h! 2-$%! $)! /#&-.1/1).01-<!/1%;! - -H%I%! )!
+(CI22-$/'H%0/: -&-+1)2,:%1+.%1$)1*9%40)./$90B.%1$)!:$) B 5!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) PL



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

9'/294P3\5J5!908%.%1$)!/#-'%8/$,2)!:$) 1) ./ # %<% [ $018%60./
!
T.-1$)1&%@1-1+%! )1 :.-8), | #H/&Y6! -1 ,0.-<-1 -+ )1)1-$! +/1%*/8/:1 035! 1%$:./$)! ,)! *-.%! ,0&-./0/!

*060)./$%'1#%6!:$) 1(;1%610)211%2-110-<%!: BIIRISN2, : %6 1+/.%0/5!B./10-*)1$)12'$(41-1+9%!$)1:$) 1 %!
1&-'(*)1(1CO-1&)3%;! 2-*:9%6201%! /I H)#! :(2-0/1%;! +-&-'$1-14&.,0%: OP44!'B) . /%1$%! 1%!
+-<(1g1%,0%'%":$) 19%!1)1, */$)1-0:%, 0/1, 1--+'-<)1- 0%&'$%$(IHSETD/3) 1 (h: g, FHELS R 51

9'/294P5BL5!E2,:%1+/.%$(3/!:.)*%#11%2-11.) % 26/$)!
!
!
!
\'-<061&)#/8%!$) #1/¥1-1&% @1%! (12-1%41-$128%'/0)0/10/71&..,0%!:.)* %965 T)#/&-1 0&%.%![/'*;1%
1$)<-&$! 2-%:%201-,0/;1 0$5! 1):.-:(,1-,0/! -&//! ,&-$,08-H%+ @%E&%1$%! 7-*-<)1-0/! /!
2-%:05201-,0/!,08&-.)1)1:$)1)5! T)#/&-1/*%!2'$(41(1(-<(/'#%!,&-$,0&%!:.)*%6#%!(18.)%) 1 (1:./$)!

- @6.%!9).1-,/<(.%8%!:.)&%2(1+-H./TAP#DI ) 7%1/42/7! &-$,0%8%:; 1 42)! :./-1$/&-, 0/ #%!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) Pk



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

<100, 1(11%1%) 7%/ 42)1(0$)8%H)Y6t4/0)1%<)1,):10)11%1%60*-[).'/$)51=0%-1-+<-8IBAHS(
&)H1&9610/$)2-*18.)*) 1% /#+&-$/'1(1,)10).*-:'%, GHL/1%2./'%0/:!, 0/61%62./' %0/ /1&/1/'2'- 4R 5!
!

5.5(Ispitivanje protupo $arne zd'tite prema normi ETAG 018-2
|

=06 2-IH/1,)1:.-&)"- 1,0/ &Y 1S)1(;- ) +HOBI)[/2%, 1- O/ Y6/ 410/ 710/:-8%!: -0(:-@%. 1/ 71*%0)./$%'%6!
E(.-:,2%!-.<%1/#%8/$%#%!0) 7 1/42%!-+-H.) 1$%/#+%'%!$) 1 -. EIAGHELANX12(/+) /1)!
[-1)(.-1)%110)871/8%'1%::.-&%"1-[1[/.)!:.-0)80/&)!:.-+(80,5! BY%. UL4) %80/&)18-%0/1<, ![-.1[/.)!

:.-0) 80/-1! [ ,0))'1 ))*)10,f! 2-$-* $)! 1./, %1! 1%4/1! /,:/0/&%1$%! -0:-.1-,0/! /' /,:.%&1-,0/!

. -0(-@%.1/7):.)*%#%!4)'/41/712-1,0.(28/$%5

!

" 10I&Y6LS)! ) -&-+1 1961 4) [ALI¥): ~[I' 1%V +)[/11.%1/7![%20-.%1 :.-['Yo! #%CO/4) 1/*1-+.)[) 1/*!

1 -0(-@%. 1/ ) %#-*14) /1. %1)1+)H'$/1)51Y/$)2-*1:%'$)1$%!:.%0/1,)!:-.%,0!0)*:).%0(.)! (!

D)3/ /1 1-.%,0! 0)%:).%0(.)! -+'-<)5! =%+ 0)*:).%0(.%! :-+'-<)! 1%! 1)2-/2-1 *$).1/7! *$),0%!

- 0/<1)12./0/41)18./$)+1-,0/:1,:/0/&%1$)!,)1:.)2/+%:1%!:-, 0/< 1 (0-1&./$)*)1,) ) [/ 1/.9%12%-1&./$)*)!
#%CO/O)E-,1-12'%,%!-0:-.1-,0/6

!

='06,961-0:-.1-,0/11%":-@%. -+.)1) 1961$)!1&.)%) 1-*IgKU /1 (0%;INP/1(0%: IRU/1(0%; \ILU*/1(0%:!
IXU/1(0%h!(12-$)*1$)1<.%1)&/1,2/1)')*) 101/'/12-1,0.(28/$%! ((&$) 0/*%10/:/41-<. %#&-$%!:-@%. %!
-4(8%-1,&-$(1,0%H/"1-,0;1,:./$)4/-1: -+~ 1%6*) 1%/ 10-:"/1,2-<1#.%4) 1$%! ,(2'%6+1-1+-:(CO) 1/*!
&.1%)+1-,0/*%5! B./1#%C0/0/14)'141/71)')*)1%0%! (! (&$)0/*%! . %o#&-$%! :-@%.%! 2-1,0.(28/$%! 1)! */$
+-,0/3/10)*:).%0(. (1#%<./$%&%1$%! &/C(1; 4GOI . 1-,011%!:-@%. -+ )I($)!,)1/,:/0/8%61$/*%!
(L-@%.1/%12-*-. %*05IM%!-,1-&/!/,:/0/&Y1$%!,8&%62/1: .~1#&-1%A1: =i/ ($)*/1/*%"L(1:.-:/, %1 (!
HH'$/L(1:.-0(G-@%. 1-<1:.)*%H#%1-&/, 1-1-1[%620-. (.- [ Y6 1#%! . %6#'/4/0)12'%,)1-0:-.1-,0/'1%!:-@%.5!
JL!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) PP



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

H){/7023>7?B75<23!670?F60157<0K!;F}?5=5
!

GO:-.1-,01198)'(-#1/! :-@%2-1,0.(28/$)-#1%4%8%!,)!, *H-"-*1>51Y-1 )14),0-1:-, 0/ @)!
(:-0.)H-*1,(,0%8%!#%!#%CO/0(1-+!:-@%.%5!9(,0%&#%61#% CO/0(1-+1:-@%.%!*-.%!H/0/\/,:/0%11(!,2
JEMIIKKXJ!-+1,0.9%1)!962.)+/0/.%1-<!"%H-.%0-./$%5! >)#('0%0/!,0%1+%.+/#/.%1/7!0),0-&%! 0.)HY
2-./,0/01 #%! /#.%+(! /#&S)C3%! -1 2'%,/[/2%8/$/! I'/! +-:(C0)1$%! :.)*%! ESUKPHYS)! !

%) LHISY6*0!, (14+/-12'06,[[/2%8/$):12-$)1 1%68-+)1:-0. ) HL(1+)H'$/1(1:.-0(:-@%. 1) #96C0/0)5
!
"#8&-1%4! %o+-&Y61HYCO/0)1-+1:-@%. %01 *-. %! ./*/$) 1/0/1-+<-&%.%S$(3(1+)H'S/L(/,:. % & Dért1*060)./$%
HY1HYCO/0(1-+!:-@%.%1(1, 2%+ (!, 10%H'/8-*I#%!+/*) 1#-1/.%1$)1+)H'$/1) #%C0/0)5
!
ZYOIH/,)1-+.)+/'%!/,:. %&1%1+)H'$/1%!%%60)./$%'%!:-0. ) H1/!, (1,'$)+) 3/ (%6#1/1:-+ %68/
!

¥ G+.)+0/*9%60)./$%"112-1[/<(.%8/$(:.-0(:-@%. 1/71$). %

¥ S00#/1%1#%CO0/0)!-+1:-@%.%!gHt.51>I1SU

¥ "1 *%8/$)!-10.%@)1/410-:"/1,2/*11%: JH%1$/*%! 1%12./& ( $8R)) j10)*:).%0(.%!g1:3
"9GIXKNh
=./0/41%10)*:).%0(.%!g1:.5! RBU%!4)'/2h
B-$)+/1-,0/1,&/710/:-&%!4)'/41/712-1,0.(281$8610%!,)28/$);18) /4/1%;:-:.)41/1:.),$)2;!
-0&-.)1-j#%0&-.)1-;I#%<%1$)!:-@%. (5

* %

|

YI(%HL:-+%8/1, (- %H#/C1%10-42% HOb ! /# JFAGEER) . 1% 7 8%3) 1-<I+$) %!-:,)<%!/1:-&.C/1)!
-1.)41-<1:.),$)2%!:.-['%h!,&%2-<!+/$)'%! 2-1,0.(28/5)1%! 0)*)'$(10/7!:-+9%60%2%! -+.)I($)!,)!

*/1/%0' 1%!+)H'$/1%!*9%60) /S84 CO/0(1-+!:- @%. %5

!

AT [%20-.1$)14)[/1/.%112%-1-*$).1:-&.C/1)!:.),$)2%!:.-[/'Y6!/1:-&.C/1)L: [ %L:-1£5IB-+.(4$)!
1#-@)1-189%0.1¥8/C)2.%01/2!$)! (1(0%. 1$)<!-:,)<%!*$).%6!#9%6C0/0)-+!:-@%.%\I/1+('$/1)1$)+/1/8)!
F51V%20-.1,)1/#.%4(1%&%!-&/,1-1-12-1968($/!,(,0%&%6! #%CO/0)!-+1:-@%.%5! T-'(*) LI T!-+$)'$2%!
$)18/C)2.9%01/21:-&.C/1)1:-:.)41-<1:.),$) 29%65A 1 +('$/1)1$)+/1/8) FENI (4% (12(0/$%,0)!-H'-<)!
[%620-.\1/#.%4(1%01$)! 2%-1#H.-$!H-41/7)+(@/1%!,%8&.C) 1-<!:.%&-2(01/2%! -/, %1-<1-2-14) /41-<!
+/$) %5, (4%8$.-[/'].%1) H#%CO/0)\I$)1$)+1%2!:.,2%1-$!:-&.C/1/1,)28/$)!:-1$)+/1/8/1+('$1)!F5

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) PF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

6%!,)28/$(1+(@/1)!$)+/1/8)IF1&./$)+/,'$)+)3%![- (%I
!

27 A'BC A

— - - |

@  7>DBEFSUBC  75DBEFSH ! ! ! ! ! gkh
!

!

B./'[2-*1:.- %A(1%L:-+.(4$%H#- @) 1-<1&%0 MA)HYH) O/1(-HA#. IH.-$1/#- @) 1/7!,0.%1%!,) 28/$)5!
"4# 9%4(11,)10)*)'$/1 1%!:)./%)0.(\-&/, 1-1-1 2-1[/<(.%8/$/ g2(0/$%, 0/ 11 ~[/']. Yo 1/1-H'/2h51 9'/2%!
R5J5!:./29%#($)!. %4 12(1/#%)(12(0/$%, 0-<!/1: -[/']. %1-<1-H'/2%!#%C0/0)14) /41)1<.)+)5

!

9'/29%!R50/$%,0/\/1:.-[/'1.%1/1-H'/21#9%C0/0)14) /41) 1k )F)
!

|

G:3)1/0-;1#%!/,0/1[%20-1.1\;10%1$/:.-[/'!/*%1 &) 3/ [%620-. A T;1%!*% /& 1/$/1: [/ /*9%6! 1/ @/![%20-.!

1), $)2%!A TSI, (4%$(1:-@%.%;10%1$/1:.-[/'):-,0/@)!2./0/41(10)*:).%0(.(1(12.%3)*1&.) %) 1 (1-+!

%0,/ &1I$)<V:.-['%l/!,0-<%1#%70$)&%!&)3(1+)H'$/1 (1#%C0/01-<14%0)./$%'%5!

!

B./I(,:-.)+H/12-1,0.(28/$%#%C0/3) 1/7!1%!+8%!1%4/1%#%C0/0)!g2(0/$%, 0)/!: [/ % L)h!/V/#-@) 1/
890./' 1%! +&%! 1%4/1%! gK! /N ,0.%1)h;! 1%'%#)! )| #1%4%$1)! . %6#'12)! /#.%4260/F818../$)+1-,0/
:),$)2%5!M%!:./*$).;1:.-[/IDEAILUUN*9%, -1 1-+1JUXF PI+-1LILI 1:1206-1CO-1$)!: /2%#%1-!
(1,'$)+)3-$10%H"/8/! REIR!

|

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) PF



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

B-@%.1%! -0:-.1-,0! $)! +)[/1/.%1%! -$*-*! &.)%)1%! ,'$)+)3/*! /#.%#-I! >))&%101-!
&.I$)*)I#-@)1-,0/:-@%. (10/$)2-*12-$)<!,) #%+. @%6&Y6!-+<-8%.%$(3%![(128/$%:-@%.1)!-0:-.1-,0/!
2-1,0.(28/$)!(,:.2-,:-@%.(5!

!
B.)*%!E(.-2-+(1:-,0-$)!0./12./0)./$%1#%!-+.) /&% 1$H-0-,0/'1%!:-@94.I!
!

¥ >1pI[(128/$%!-0:-.1-,0/

¥ EI[(128/$%!/10)<./0)0%

¥ "IbI[(128/$%!0-:"/1,2)!/#-'%8)
!
V(128/$%!-0:-.1-,0/1$)!,:-,-H1-,012-1,0.(28/$) #%!-+. @%&%1$)!:-0.)H1)1*) 7%1/42)!-0:-.1-,0/!
(1,(4%$(:-@%.%5!19'/2%IR5L5!:./2%#($) %) 7UAYAR}L$)! 1%!4) /41 (12-1,0.(28/$(10/$) 2-*
- @%.%5
!

9'/2%!R5L5!V(128/$%!-0:-. BV JJ!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) P\



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

!
V(128/$%! /10)<./0)0%! $)! ,:-,-H1-,0! 2-1,0.(28/$)! #%! -+ @%&%1$)! :-0.)H1-<! /10)<./0)0%! 2-$/!
Yott+&%$%! [(128/$(! &.(3/7! 11-&%! (! ,'(4%S(! -@%.%5! 9'/2%! R5KF)*YaV@HSY2%oH
[(128/$)!/10)<./0)0%5

!

!

9'/2%!R5K5!1V/(128/$%!/10)bUD) 0%!
!
V(128/$%!10-:'/1,2)/#-'%8/$)!$)!2%:%8/0)012-1,0.(28/$) #%!-+. @%&%1$)!:-0.)H1)![(128/$)10-:/1,2)!
1#-'%8/$)! (1 ,'(4%$(! -@%.%5! 9'/2%! R5N5! :./2%#($)! ,7)*%0,2/! :./2%4#). QYRH12-$/!
#Yo+-&-'$%8&%![(128/$(10-1'/1,2) /#-'%48/$)5
!

9'/2%!R5N5!V(128/$%!0-:'/1,2) /#-'48/$)V !
!
!
6%!'%62C)! . %6H#(*/$)&%1%$)! 1%! ,'/8/! R5P5! :./2%#%1! $)! .%6#&-$! 0)*:).%0(.)! (14)'/41-*1))*)10(! #%!
&.I$)%)! :-@%.%5! O-@)! ,)! (-4/0/! +%! %0*-,[).9814P/2 %;! -+1- 1-! 0)*:).%0(.%! :'/1%! /*0%!
&IC),0.(2-H.@/":.1.%,010)%:).%0(.)!(1-+1-,(11%!&./$)*)I-+14) /2%5

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) P>



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

9'/29%!R5P5!>%#&-$10)*:).%60(.)!(14)'/41-*1))*)10qU!

6.1 (Primjer prora #una debljina i vrste antikorozivnog sustavaza

protupo$arnu za'titu #eli#he konstrukcije Osnovne"kole

B.&)! /! -, 1-&1)! /1[- *%8/$)! 2-$)!,)! 0.)HY%S(! #1%0h! :.-$)20/.%1$)! /! -+.)1/&%1$)! 0/:%!
. -0(:-@%.1-<!,(,0%&8%#%C0/0)14)/41)12-1,0.(28/$)!, (1&.,0%%0)./$%'%!2-$/1,)ICO/0/12-1[/<(.%8/$"
. -0(:-@%.1/7%$).%! g2(0/$%,0%!#%C0/0%! /'/1:.-[/'].%1%h5! 6%60/* . %#/1(1#%C0/0)!-+!:-@%.%:;10-1
H/0/1>KU;! >RU;I>SU; >JLU; >IXU!<+$) 1 $) H.-$1:-)+1-#1%2) 1> H.-$1%/1(0%! 2-$)! 2-1,0.(28/$%!
*- %l [#+. @%0/10/$)2-*1:-@%.%;1-+1-, 1-1 (10-*1&.)*)1(14) 141%! 2-1,0.(28/$%! 1)1, I}4H/0/!
-C0)3)1$%!(1&/+(1,*%1$)1$%!*)7%1/42)14&..,0-3)5!9'$) 1) HIHS/$% 1) 0/4 UD)*:).%0(. %!
L )*%!12-$- $1)1CO/2H1,0.(28/94 1:.5!%62-1,)1.%+/1-1G, 1-&1-$1C2-/10%+%!$)1#%6C0/0%! 1%! 2./0/41-$!
0)%:).9%0(/1-+IPPUIA1+-&-'$1%:11-1962-1 )1 Yo+/1-1: -[#& 1/*1:-<-1/*%1<+$)\ (1, (4%$(:-@%.%!
0)%:).9%60(.)! :-@%.%! *-<(! +-,)3/! #1%01-! &/C)! 0)*:).90(.);! 0%+%! 2./0/41%! 0)*:).%0(.%! .%,0)5!
B-,'$)+1$%! (%6#1%!/1[-. *068/$SUEI$0.) H104%6! (,:$)CL/!:.- %4 (1!, (1:-$)+/1-,0/!,&/710/:-&%!

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) P<



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

4Y141/712-1,0.(28/$%:;11:.5!&.,0%! $38R)/4/1%;1:-:.)41/1:.),$)2;1-0&-.) 1-j#%08&-) 1/ -[/";
IH#%<%1$)!:-@%. (;):-#/8/$%!<.)4)1/0+5
|
H)()(XQ34BD<B!670\B4B
|

6%1'%2C)1. Y6#(*/$)8%1$);1<)-*)0./$, 2/1-H[214) /41-<1:.),$)2%1/*%1&)'/2/1(05)8%$! 1%! 1$)<-&-!
-1%C%13)!:-+1(&$)0/*%!:-@%.%5!90-<%!, ) Y H)B(+&/$)!, 2 (/1) !
|
¥ G0&-.)1/11.),$)8/11)*%IC(:'$/1%:!:.-[/'/";1D;IF;1Y; \;1dl!
¥ 69%08&-.)1/1:.),$)8/I!>D9bl:.%&-2(01/1C(:'$/1:.),$)8/;19DMI28&%+.%01/1C(:'$/1:.),$)8/!/!
dD9!bl-2.(</IC(:'$/1:.),$)8/ B

9'/2%!R5J5JBJR))!:.-[/'%!2-$/1,)!*-<(1CO/0/0/":-0(:-@%. 1/*!:.)*%#/*%5! I !

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) RU



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

!
H)().),15XB7!:F;?5=5!B!67075DF<!13X42B<5!;FEOK!\B485

9'/2%!R5J5L5J5!M%8.0!@)'$)#1)!2-1,0.(28/$)!+&-.%1)!G, 14&1)!C2-")
!

B-/,1 4)141/7!:.-['%! ' #%703$)&/! 1%! :.-0(:-@%.1-,01 *-<(! ,)! &/+$)0/! (! 0%H'/8/! R5I5L5I5! B-1/,!
+-,0%8&'$%!:.-$)20% 10!/ /1/#8&-1%4 Yo+-&%!:.)*%! 2-$)*1)1.%4(1%! (2(:1%!:-0.-C1$%!:.)*%#%!10)!0/:!
- )*%6#%612-$/13)1)1:./%/$) 1/0/), %! -+<-8%. % $(3/*1+)H'$/1%+%! (7-<![1*%65

!

I"#$9%6&""U)()9)()'F53%0'8.$%8?%B'345H%$"'%'6"B 1, .-%'?"3451A35K"4?501

+7;?5! T3IBS! %! T386375?F75 Z5>?07!670\B4
! <Ot |
70\Bas skt SO0 gp LR V! #6a+!
N#HILRR T JLUU Kl KU ! PPU !
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* W5IV0620-.1:.-[/'%H#%IDEAILUU!, %!4)08,).-,0.%1-*1#%CO/0-*/#1 1 IBOL@®)!,)|(-4/0/10.) 1 +!
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-0:-.1-,0/' >RU5! ":/0/8&%1$%! (! :.-&)+)1%! (! '%H-.%0-./$(! 0&.02)! DEF"GO!NQ&)2/$%;!
DEF"G9!D.&%0,2%!/\(\F%H-.%0-./$(1#%#%C0/0(1*%0)./$% %! 1%!V%2('0)0(!,0.-$%.,0&%6!/IH.-+-<.
(16%<.)H(5

|

7.1(Priprema uzoraka
|

9(2'%+1-! 1-*/1 "9G! JLSNNR! *)0%'1)! :-4/8)! 2-$)! (! 2-./CO)1)! (! /,:/0/&%1$/*%!
1%:.%8&'$)1)!-+11)")</.%1-<! 4)/2%! +/*) 86! JWWI ! JPU 1*IcIP 1*+10)! (1,!1-H$)!,0.%1)!
$),2%.)1)!1%!,0(:%1$!4/,0-3)19%!L 5P5!

!

9'/2%!W5J35J5!",:/01%!:"-4/8%!+/*) 1#/$FLITRY **IcIP I** |

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) RF



Z/1-1A1'%.
]

Z[-*211.%+ |

B$),2%.)1$)*:"-4/8%!+-H/'%),)1&./$)+1-,01:-&.C/1,2)17.%:%&-,0/12-$(1$) H/01-1(.%4(1%0/!
(1:.-.%4(11:-0.-C1$)*9%60)./$%'%6!:.)*%6#%%; 1-+1-, 1-IH/O1-1$) /#.%4(1%0/12-/2-13)1:.)*%#%le (:/O/f!
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!

B./.)*%!0)*)'$1-<!:.)*%#%!DEF"GBGilJU]JU

6%*$)C%&%1%)!12-*:-1)10/10)*)'$1-<!:.)*%#%!DEF 'GBGi|IU!/1%#.$) /&% A4%IEO

V%2('0)0!,0.-$%.,0&%!/1H.-+-<.D6+1$) RS



Z/1-1A1'%. ! Z[:-* 21" %+ |
]

I"#$%&"Z)9)D)'X34.@"6"?"?5G.?,.'34.@"6"
!

M%4/1%!1%1-C)1$%!:.)*%#%
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