$
" %&( )+



+
1 %&'( )*

1] )
n 1 ( l I )
|#u$% 8]( ?L#’
n. "’ I
Ii!ll! | !($%
EZ+ fL 12(*1
( (0

(/ (Ou *!
| /*1
1(,5
n ||3( (
& s
12(

! "1
( "! l3" /
n ,

* Gkt



# n $
" %&I( )*+
Lo"#$% & (Mt & "3( ! (/@©"* 12(*1" !

( L(,5FL I (T LD & "(813 O &""
C($% ! -#, 1 (J(0* 12(*1

& +1" 3 11:3. 1

R S

(*+ '*!':! Pt ’-&_; "(



["$ &*3*"3( " #& 3" <P &""H& M M LI
O N R Y (A R Ao o 5*'=

'3# &8 "1* "8 &,"13& (%8 < $'8 # 1"'$% 9# 3 ! "3
0/ " o<y 3™ #3" "&T M " 13 + (1! 8 &, "3

A (M*1x(",9%# 3! "3">0 =3 +177?

'3# 3%’ #*, @"(8& ' 3 A3g,'! &""" o, (*
3 '&,0"= %" &," &(*B'8*(1(*+ 13& (% ! 3*(0" "#7(1*'=
C 350" ("3 "I" "(™9# '+ " 3# " (L #'8
(! &#! 13&" *,0" '3#<"1™' 133" 340 " x5 XS

C' 3%(0™ 1#(0""™ 9# '3& '*+"3 ! 3# " 3 " &*(t 3

KL (" ('33( ' 3O & 1¥*=
= "1, "3"/ + | "1718 9# 3 *(1( g R (H
PrpenCg Rl 3 &M "1 (,0"(! 9#, 3,0 1"3*0 "

= ENL % ?

= D+ E'> I" *+4"8 9# <* &$" <#(1"3 (", &"" 9# ' &
10/ " <*38&,"&" *1*&"$% !1*1"$% & """ #°C ! =

& <" F3*LG&,""" ($% & '"I"=

3" " #! "#3&$% & ) "H!"& '"I"8 9# <*1 '#3"*3& 2(1*
& "o# ' "0 <" M=

3UU(0 B#, # (9 <* "3>3#3/" ¢ 1 3
(1L #$BI & & L, 3" & #('=



3" R4 "3 M &) <$ 3& !
P<#(2*("3( ! 9#&"3("'! " "5*83"

Pomm0="# *+"(*?

C <"3-*" I" 30" ("3 "I"" 9#", 3 "&*'"3
("MM<"1(Q#!"8 0 "% 133 "(! 13%

3% k1 EM(3 &1, &,"13& (% I"
0 133"313% ' 33( I"3*0"+I"=

bo<IgE SRS

(1 "3( &

(/(O"* 9# 1(*#"3
R A R E TG

7@ 8% 13 L
31"3 < L( (1 < 3( &"o#
K[t m997

' To# 138" *0""3'#1(01%3( '=

< R BT - BT
& "UHIM &, *(L(*+=

*8"1,8

"1,/ LM o# 3 FA(*+""3 &,'+D*'33
C'1 D* *" H>&""#" *(1L(*+ #"
8 (! &#! <™

e ""3(' >3

C /7(@@* "1*(, ! 5 D'l J8 &, *+'
(IR (L H(FI$% 1% (-<*1"=

*1" &"" A& *1"$B'
3 "&5"#3 I 1"(" *+

1"3&""9# '"

(1] +* 5 *ll:

3*0" "#T7(1*" 9#

o3 (0 #

/% 9# 13&" *,0"3'=

'8O# 3 *(L(*+""3
& <" 1(Q#!=

#/ */-*8 *| D.*

(e

("

*1 '—

*3( (" W%



4/5* 6

I 1o I ST :

8.3 070 =6, ..o s 8

==K LM == == == K ==

8. KB ;B2 &B@ i e 88

K=N=K L O —==—=—=—————————= ==== == == == ===

8. T FBALD] | s s 8B

K=P=K Q R

K=P==K ' | "*+"$% , O#-3*1" (1*1*(> *1"| J===KT

K=P==N ' #&, *1’ === == = == ===

S8/ F JCBEB e e >

)

=K=K == = == == == ! =

:K: Q === == == = == == == ===

=K= =K ,#_*,*:"$% —=—=== == = == == ===

=K== ""3 ( ' >3%]! == == = == == == ==




.8

* 4 86 & 4 =6............
N=K=K Y H Y
N=K= Q
N=K=N Q
N=K=P Q

N=K=U LM Q

SUZ |

SUZ |

SUZ |

K== == = ==N
== == = ==N

N=K=U=K #**"I"l D.*1"13"" J= = == ==

N=K=U= ""3(''>3*1'"SUz 13" " J=======

N=K=U=N ""3(''>3*1'"SUZ I3"" =======

N=K=U=P ""3(''>3*1'"SUZ 13" " =======




* 416

TR RS0 > #3 < ([3( 9# ' K(AMD+ R H (- *
o#"(! 1,1 31 "1(*$B'! 3& "#"8 1™
11 ‘0 3™ I"("™OH# #3"$ &! ' Of >"
<[3( "L(1 9'( "$ "# (-*1 > "9#1¥ &
T3 # "M 3*1"3( 3#3"<UA"! 38

"OH 13 ( <" 13 9# 0""#3& 1" | & 1*&* "$%
("1( (' /% ( 3&.1%3( 313 I

1( (! /%="(139% "$ & 1"#%"1""1

MAC 113 (™ MB'=' "0 3&
,OH-3F1MD RS0 & (1% 1%(23%1" &, 3>

& ,1 103*1", (L*W( *1 "L*"x( |

ol (R"$% |1 J 1 'S *(AHD+, # (-*1

® >3 " SUZ W' < (' 3&' ! "3
""3(' >3*1' ( "$ *(A*D+, NP 13 *
<(3(! =33 e 313 ( "N

3" D (RR"$% 3ttt ot

of <* #3 *I" " #3 ""3( 3 #3 3& ! UO8

Lo3*" /"8 "(**"$% 8 &* "M "& ( #
*R#UHA3""3T 13 1LAME&N" < (1=

1 1

- *1"8 & 1"#M |

'O ' *
("1 #3 1" *&
1'% *( /"(#" ="
"J#3 & 1"
"#"( P TZ=
11t
% +*0" |

R - P (G

I *1, #&,

| #.,

JJg &"" 1 3*("
"&5' "3 (

(:
(#

*<*

& +1"

O<*"O# "&'(#

"& KO<*=# ""3"'"

7!

% <* &"-+, '

#3" 3™

H/1"$% =



)94'6 8

8.8

1 '% 1'3" *% '3& 'D#3 &( ! /"(! & 1#8&"$% ("
K] & -< "8 & OH#-3*1"8"# 3 .*-'*1"8 ( gt &'l 8 O#-3%1"8 ("
1( #$% 1*+*8 (" 31" I'&" ,0'! &5 'J8 (" (L1 SR
I(D*J8 ('3*'! "(& < +D*83"- *38"> .313"" 3

3H3( ' 1#, #"=
& M L ([B*IM13"1 % ! < 3UIF " g

MM M 13 "1 ‘%8 ‘% & +X(I™ I I#
HOAHS% 1M &SN # O&3(' 9 '< "3 1

&3 *AH#IM"M(1# 8"3% ! . " (M
"3H G 1 &L1" ! & $% 1& $% 1"51*1"8
&(#™8 1= "3>3 ("3 (M&!"= < ()&

1*" <(B(' 13 &""*$B' "1* (™8 & I" | <*
I 3%(" O#*&"3( 8 1("3*("$% ! & ¥ '8 '#&
& ' ( #"™I (*8KTTSJ=

3 "($ 1(,5F1 3.3 (
+(3( " ,+"38 <" (1 13 9%
1(M" D(C<"1& 8&""
1 "+ (*8KTTSJ=

1'% 8 !
R E
# 3*(*

1# !

+* n

M ("("811"! N *0B'! 15" &1 *

I T 1 (3513 ( D+ <3 g
1 %= # 18" AM'$% ! 1
&'"O# 3 * <O B(THLI&-+,"1 %
A&’ = | 1*" A3, ! "#3-(*8 9% "&
< 3( WM <-1F #3 <H("173T" & '8
SA*L | " HB-(* I,

1 3" *1%!

Ix o= (Lr# o
"R )
%8 13 "3.>3
= #0113
1.*3( '8
IR g
1¥7(1*" | #3
3 (% ("3( 1

'l %
<" '"t 3

3" <HH#H' &L

30 1(3%m

& +($% 1("
8> 1 #3" *3& 2(1*"
("3*( " 9%, 'D
N G CE IR
W ( *3& 3D+, !

W8 1(01¥ 13 &"*+"$% = #"<3"! " + "



1'% "1 1 <3 . (><*1">"& $% 1"51*1"8
(. >1,1" & &™*"3( (33 "3*( 3

& M 'D*3'8<"m (1 139# 3" * 3(
O# "O# , =
D A* (31" "$'13", -"*3" = 7(@Q*""

I (AMD+*= " $ D #3343 /(1 <"* 1 3
3'3 13 #3 +", "/ /MM ", 8 ,' <3 & !
*(!#- KTk —

'S F(AYID+ R "% +I*1 36 "$ ' *( A*YID+*
-1 #& A= 1M1 LM L3#3 (M $
&"# 3 #3" (KM +"" 1 1 3 3 '#" 13&"*$B
<< & &F1F 3™ FTT7(1FM) 1 %

#8101 (+""&*1"$BT 30" " & &
(AHD+* 73 /(1 */(<*12(1%'8 &* ( 33 ( 9
1 %8 "% <(3( 10731 %
1'% "™O# 4" <"0"1 3 L 1($B" !
& "8 (I 13 L(ONT(LX (13 e (L
&" "% &' D+ *=

noxnprom
y H

3 <* +*'

1"#"1' &1

"1*3"8 &! '+

l%:

o#'( > *3& *(

(I #33" * 3(
o# 3w v
(o'l "&*3*

1 %89 > 1"
1" *(1# *.8
/et &

-*1'8 # (-*1'8
Cs oo
8 9# 3"
(A3 12(*1"=

SURNERY
"< 3
(% 1 J8
< $ A
A#D+* 4# ("

#(!

I#! !l <*I



8.>,

8.>.8 (&

<1 '% 138 "I *FU$% I 3" M &, ""$%  9#-3*1" #
, 931" 1 3*8 #* O # (% " <$' 312(* 1' 1 (*8KTTSJ=
Y"1M3 (0 > &F(1F&M, 1(1* &' A&F1" < (B( ™1 %=
P"*( & ""1 %! #"3(*"8 #' "8t & (!

+* 0 (f>*1= 3" o (@ # F3( (/+8#"
RN o#'(I A& 3 #3 1 3" 3*= #1 (% #3"
*3& "( 9% . M1MUL SFAMIT 3T B O#f D A (R

1 % 3#3!I" 3*_

YU &( D 4t (/>*18 3" * ( "< & 1"

X+ ') HM8 #0830 e (L( " 3H3 (+, (/>*1 ",

& 1#"+," " # L 3( (9, > (" C¢# =

' 1*" < 13 A3&89# > (1( " ("(# 3 < 3
3( (M8 ("< 3"IBA* I < I3*(>*J =
@ac" *# " (<t K=K & 1" # 1 "% 3 #3
"g1 ([>*1=
= I S S e
z g
E.Te@@/x g g Eﬁ@_ﬂ\
: 5
Sl I — Composto (minério)
Ciclo dos Metais
" K=K6 *1, I' "™'|* *8 SJ
&1L % % [ "3( & "$B "OO#-3*1™
0 /7(™ 4# "$B', O#-3*1"9# ' &3/ "3( ("H& <-1*



| &M%
e 90 =

3" *", 3* 1 x4 (<"

*EUZ(O4T, M <([B( ! &M
M(33( "8 1 (BB "3 (M &
ot Of-3*1" Y ("3 A 3"3( (=

P& +*1"18> A** &, 1 38< 8(-9#.,8 *2(*

3= LU o# " 13& "3( &M H

<*3 1 BA% B < "3 (M (" HE
SRR $% 1("HT L % KIA(h= S
"3 ()L % 33% "#3/U( 4+

13 #," 1 &"+"$% |1"* 8 J=

S R(ARID+ R % KM < 1 (13( 3-

"3>3 &"#3 #3  1(* D+, ! (-9#, #

"g ("3 & &*IM'<*L OF-3FLMHE ¢ U U$
HOZ(LF ) ARIT$06 M 3U<> 1M WY & K(1*&N, 1""1
<" R 1 G R(AKIDH R L (0 361
< -*1'8"# (-*1'83" (-*1' #& A=

"g0e |1 3 M3 (" M T(1) AM'$% )1

& 3* 1 <([3( I(3*(" &"*+'$%8 # ' "8 !+
138"1*3"1 K8 1 "< 3'$% ! #3" 1"3"I" <
13 ', "H& <-1% | 3" *ggg w v
*3&H M 33 HN e =

"' *(A*ID+* "% 0 8 " "$' 9# & "#3 #3" 3™
1 % 3! 3" "3x(""/™+'138& A
D1*'= ™313 ! 3" *8" *7(1*"1 '% !

o#"(! *3&' """ #3 ""3( >3*1 &!3 &'!

[*"18 SJ=

& * L * 3 H

"3 "™'= J#(3 "™

1-<*1"8 & I3 " '#"

"< ([3(81!(3%("
cR LR

"< 3"$% ! #3

<-1* 1 3"89% '+ !

' AMID+* %

KM t3e

(*3 K ! 1380#

3=

3#C8(C "
SxM= & X(1R&M
"HHE#" %6

% 1" *& | "$8
g (S
*(-"*3" | BA*| |

H5% " &( "$% !

(e
38,8 3 3*

g > 535 01g

FI(L L%



"$(AMD+* 3" (-*1'8  '<*'3( D& 8
HO(F*$% 8 & 3¢ "< 3"$% I"3" (-"8 9#
PR (11 I <A = g X AID+

1""1 SRt 33>l (M 1+ &

ED '"$' *(A*ID+* < -*1'"& ' ("3 #3" 1 (1( "$%
N'8&!I( 1( .™*A™3 | (9#,8&"#3#

03/7(" "&'("3." & &*I"'<-*1" 3 12(*

#3" O#'(M"L MU 11" (8 9#'(! 13&""
("3" &"1¥3( "W (-*1' 3" 3& "#"

< 8 1(9M(3( &!3<3" 3" (-""

T (% 9% % &'1M3( (H 1+*&

Congt K(AYID+ R W (-*1'8 >3 |
138%$%= & '("3 ." "™71* )1 "% 3
Pt H<H U3 HT & &F M= % % 3(>*L' (%
"r3( >3 = % 3 1R &
O#"(1 13&"" "'13™ "$ ' *( A¥ID+ * | *,+'8

],*3 3" 'S (AID+* H&, A O# & "H3#
O T 3(L8(
#3" 3L H#" 3" 138" & < - H# (-
Pt B AR L L 13 (L o
TALFUIE 3 H 13&ME% &1 4L N VUL
#"3( # & &*I" D A" & &$BI
13& %% |*+'8 VI=

U F(ARIDHF M (-1 % M3 (0 #MT 3 X(
& 9#-3*18( # mB!+*18&*(1*&",3( 8"

138 1(73

"1K3" 1M 3& "H"!
>#3" <" *1" 31".(8
3" (-FLT&"H3™

3( >3*1=

1131 KV”
3 a3 (
1= &™ 1 1(
"t 3" (-*1'8
g1k )" &
( '<*3(= !
""3( >3 =

(-o# , 3w
YA O#
% (I 1-+* &

("3
VAS
3 1133
>H& * " = & ("
"8 (" & & $B'
, 3" ¥ 'D
<M < -*1"
L ogme g
I * O#-3*1"8
et T %



33% "M3( 4+t & 3 WA 3
3& "HT= U, MU A1) *g & g
et 1(P$BL "0 3 3& T#M 4
33*'1( (11, ' OD#3"/"(! & 1#&"$% 13
>O#8O#'( A&’ 3 3&"#™ ( P T

121" 3 ", "
33" "3 (
=% '% ('
"$% " "8 8
Z & #3! 3*("

38 '< 3 #3 & 1" 10"3" I "(**"$%8 (! OD " 3% "% !
13 "3 *&" "1( (""" /%"'<3( 1".('!'13

| ~ &J8 !*A'C /MB' 3&.1*™ 313 3 /B'" B
1( ("' /%8 <#" K== 13* '™ [B'<*1 "313 7@

1 '% !™*1"3( 13& 3 *"8 ("( 3" *
*(I"@# 31 '3%=

I oot 3*1"3( "< "I IH
& "$% ! "I"/389# % #1 +*" " *& |
IM38 30 Rt <Lt (M <™ATD 3& T#”
TZJ= 3'8 (%8"!" #3$% I" &"™*+*I"l |
"1 (' /%8131(H( < 3% ! #3"&*
T%'1(C*#3D "1"5F1™ "3 ( /"(1" 3
D ™"(6*1™9% % "1( ("'""/%'l (*8KTT

Carboneto de cromo
precipitado -

Regido empobrecida
em cromo

#1-+,)1 %

38 /&)
1 % (&1"!
1-%1"1 " (*%"$% (P "
"$ ("™ % "L
0" " &R (1
$% ) & O ("
SJ=

Contorno

__, do Grao

*#"K=6 B' 3&. 1*I" 31 3| !*'8 KTTSJ



A* 7" 1Y <(3( 'D Mt "3( 13 " & 1("3!
1" 2(x (3" * "=R#( 3™ < '" o#"(*1"83* 'D
M) Tt % 1t 3" =

3 &5&* (3 '# 8"1 "% *( /"(#' 1 &< (1*3( "
OV (Y % & B K 3 "3k (& 1<l '=
Co& 11 0 >#3& .3 > O# "1( 19 B0 OS %

et #og"(t "0"3 3 3& HM M=

<"#"1'3"™8 31 '% '. (%8 & 1™ 3 3w 1
"1 3&"0"(! 1( (!'/%'1*"*('= 3"+ O# "1( ("' /%8
% D "1 3% (/8 <" 13 9% "™ [0 " 1 -"g 3 3+
1"'81 & < 7(1*")3" *=" AL" ! (/" (% SI44 '5) ' H#"
"I 1" D 3 O# '% 3 &“$% *( 3D ( ™ 30"
TH "1 [0 '8 3" "3.53" "1I3#, | [H#&' ! ¥1 12(1*" D 3
| *3&# M8 1 M, 3"(*" 9# '" &' 1 3 "&1 13&"%$%
O#-3*1" I*< ( I"3>'=Q&"-+,!3( " 1'D "1 1 1( (!
/% 3 "$% ) 3" *= '3 13" "#7(1*"! (% > &+, 4
' 13& "3( = R#'( #3" (% A* 3 #3 1 ( (! 1%
OH*3*1"3( "*H8> 1 & OH "&( "$% ! 1'% "#3( 1+

) &M% 312(*1" M <"1 M %18 & 3+( " 1'& RS0
3&*3( ! 1"3"1" & "= Q &"-+,8 "3.>38 9 # " 1(L( "% !
(B' 3<( ) *1"&3+" '1"3( ! 3" g 3 (M1

"t ] (*,8 KTTSJ=

1 %'. (% &! 1 3 #(™'1M8& 1"#" 1 "&" 1*3 (
(B ™gm e (" 3R ) e "$% ! 3" ¥,
<3 (&' *= % . (% > """ & 3# """ 13
B (O A7 T A G S I R ('8'.1("*$B" "™
98 (3" 1 "% (3" '**"$% 312(*1" "#'( '&" "3 (
3" "3 3" M) <"# ] (%8 KTT Sa ("("8 KTVJ= 3"3(
"™ (B"'% (B' "™ &+(I™! &1"! < *1"$%

‘< $'312(*1'=



TR Em ] % ([U(#78 &13" "
#3003 M T3 3 >3 1 g

& -I#™ 1 1. (1 13 "% Paer 3o
e AN G A G

<3'$% | 1M.( " B3I #( M3
A3& ~ *BX # *2(*8 O# "& '( #3' 3"
1".('19# 138!319% 13&3"($
"> 8 J=

AR T(LF 1 <([B( ! '(*"$% L +#
"Ho(-*1'13 A3 "1 1" (8 NP 8 NKS
11".(>1( " 3#33DA*3 ! 8N’
A" " & K KM |t (% RNE06 =

' (+,

#**"$% I ,3(" A8 ™13 ¢
<*(",*!"! | *(‘k.* LU ('* *:"$% = ! "$ ' *( A*|D+ *
LT D+ #3113 ('8'% 10"3"

M 316

5068 (1
38 "#"a
8N'8 ! 3! o "
3( ! '8 &

* (7@ 3 <3
3" #$% '5,*"

#3( 1S
NKV 8 (' 9#"
<10 ™3 A 33 (

2(+  *5x8 3"
P (%1 O# &"H3
ERREARATR:

138& A3&8'"$" NK NPV'% '"* UK TC
*5% ‘&1 *+"3( | (*8KTTSJ=

8 #

O] R3M IS1MM # M ST, 9#-3*1" &" o
13& "3( "1 '% I' "$' *(AND+*8 *+ "3 #3 1 '1%3 (
1( D+,= &( ! +*" 1(,5*18 " "#3( 3 %1 R3]
&*3*"3( &, ' 1 I'(+ 4+ "OEM &'"& +8& & ('

'3, "5*8 13& "3( !'"$" *(A*ID+
"Sx( T ("#™= " "#3( "3>3 3 1 'l
J@E3( (&3 B3 3
Of < 13 #"I'MF"E*F INNBKTTSI=

|+

*1 (" *(!]' *1 3
o<t

&' 3



*1 _DI*:L" ! [ | ! 1 I% , 9#_3*1" > ! *+ll!ll !Il *1 & (1*"1

3B KHI"& @"I(  wg oM &t $B'!I AM'$% 4%
"1 %= &'#"O# " A" "1 "$B'! A HU$% > M) AT
I "$B'1 9% ("H& <-1¥ 11 "% | I 8 KTTSJ=
"$B' ! AM'$% 1 3 3D ™M1 ("1 '% ! 3" #(
(1> # ., O3 O & & (" &, "% [ "=

— b
"> t% /(MM M1 % 9% 3+ D 313"&,,

AH'$% | # - (=

"$B'! #$% 1 3 3 AB'1'S51IM ("1 % "3 "™ #(
"0 (" 1>#", 9#-3*1"= ' "$B' 1"5*1™ 3™ 13# ¢ @cmm
HO O TN'%6

1#$% | - (0% /7(*6 °h  —

1#$% | A¥7(* I' #$B ' D1*1"J6 bP "bP — P

okl @Y "#18 > 1 3#3( < MMt F& (1
1 '%G8I(" &, -3., =Q & (1*," 9#", " "A" "I "$B'
"(51%1M > H# ) "AT "1 "$B' 1M 5IF1M= | =1 ((
& (1*,1'1 '% >10"3"I"1 FI(*" 1 1 ( 1 '%G8 8

#3"3 MM AL L % | 1 V'BKTTSJI=

8..8& / #
)

V(%3 (I S1(M, 9#-3F1M (! -0, | J"1(1"3
& 3> 1", O#-3*1'& (1*1%(23*1'1& (1*1*(> *1 J=



L, ORBL & (LFLEERLT% (- & "1 1
B  ## (U K(AID+ 13 "3 ( >3*18 &!3"
AUTORMT T (% 1T HR P OARM M & & *p
13& "3( 1'3" ™ 31 3¥("'3*'=

O *( [ WU 3EE M ISTT < * 43" "F&"MG & 3*((
' "G *(AXID+R8  Off K3FU4T IMAINZ (M #**"$% = < ([3(8
PHRNE06 8 > M3 ( IR-1F | 31X G 14 )& 1M1 &' H(H(<*1(
(+ 45" ) 3 (B’ 31 '15&+1™ 1" 13" 1t #1" 9 # o0
31" &, +#3 (% "<l 1" /%' 3 3 1'%
1(+ (1% (™= 3> |
| J8 ( #13 #3" '&'" &"" #3" * #'$% | 11 % of <*
1M1 %M &*3*U3 (&, (1M1 #3 3> | 3,0 8 Of"(*"*+
&' 3 UL (**$% 1 J 3 13&(( IR
(1™ 1 ' <% ' D&Y 3 1"3&8 '(! ,'8 % !' #*+"
1-0"8 J=
CSIM , OH3FLML 4t gt 0t (! "3& +D* &N
138 & A3& 8 ]""8 ,3"(0"8 01' +D9#" ( = &*1"$B"

&D*1M< "3I<*™M (" "($"8E"&% "' (M=

PR R (R RIS% "L % X I"#" 3'$
SCAMD+® (X1 "% & 1AM (T3 S |
J8 ' X383 3™ X8 (" *3 % |
&O# ("1 &'! & +" 3" #$B' DIM" "9 1M"= *3( ><En
| O3H('$% /LK% | J& & I &' & #(MM ! D"
#& 1."3( 1 1& | &+ + <% | < S 3T
S1(1"'% 3' (LT (K, % R A 6
(" U(+ & HTL(Y 33 1&1&+""
"OH8HM( V08! #E% 3 #*$%81( (! 343, | DI#"
K /1 # pU K 3! B"$% I # P> 13
A( "1 "D ™1311>1*43 1 1 3= | L1,

("8 1& ! &+">1,1"8 #("3( 13 1. 3D*18 ("



' H$% "1%3"8 #"(  3'3 3&8 <" (I 13 9#
'13& 13 "(! 1. '13& 13 1"!

&' ["4+2(*1 < 3"= &5' ""9#8 ™ "3' " % |

I #33"(1%, 1 K8V 13  A"3*("I" 3 ", /"<*1"3

TR *$% > 1(<*3"" 13 "&"13( ! 1 %
*(JH" =

("™ *10 6#**"" #$% ! D1* '#<]*18
#H< <> 1 "O# 13 ( #Y( K 06 + *<F1M!
#1"' 1 D "=

"l #c6 "33+ <1 & I &' & H(*
3" #%% 3 #*$%8! D1* (- *1 "SU '8 1#"(
(" HS% > (L& -1 =

("1 @" (6 3& /"' #$% "K ! D1 (-
<#-1*¥18  3&H"IVZ 1¥& -1
Ry AL I L G s N

1*1 AD*16 "' #$% & "#*K " !' DI1* "'#&
& +"8 9# > 1,1" 13 "(!18 > #3 * H#"( K

1 (! K 413 3 3& "#""3x( a+ *<H"
*& | " Of =
(", O#-3*1 (% !' #*+8&""1 3*("$ %

SFM3 (3 3T & (1,1 % P 3T
M &M*+D, &R "#3 & (1! Db

#"( 3*(= &5 " &"*+"'$% 8111 &

"SR & (¥, 11 %= (*R$% <*1"
"EEGH  H, " 3 1 #$% & < (1, | <*3
3&. 1¥" 313 1 3" * r(RE M

3" R (% (TR <*3 1 &S0 & 37(1

JEATLME LD (" "% =

"$ *( AXID+
81+ "
3 (
(6"& " ($"!"
<"g"

3"13 A*I'( #"
&"l &" &

M1 D "8 & >3
Uué& -!"'lp 08

*18 N ! D1*
0 9# "3.>3

<1t 118!
8U 3*( " #3"
" 3*1 '15&*

" *"$% 8 1 (™
* 3 D*18 3
38& 3"(1( (
(1*", S 40 IK8SV 34'J
1""1 =g &* ™
I &"*+"$% (" D"
Ml (=3
&"*1"3( *("1
CHS% #UIMIE(

(Gl B N G p 8K !'d 8"NzZ= *1*(" !



& D™ Id J <"1x*x" "to# I /%' #( " "% 1 3"

H(rrr =

8..> #

1'% *( /"@#" 'D &*3*"3( '. 1 "5 1 ro# >
L3%(" &, RS 1AM "B (0 1( ( C %)=
COH(3(8* &' +" & " 1#+"1 & " *"$% "(51%1" |
"$ORAMIDH, C(HFRMT ke (13" (9 terem= (0
&'23 ' O# % &" *IH"3( "< "' &) (** "$% '%

P<*(*¥ (" <*/# " K=N6

Nobre
Ep
e Regiao
i EAP ————— Passiva
< I
g |
- I
I L
Epp T
|
I |
| |
Ecorn —__—T—___ I |
| ! |
| | !
Ativo ' .' ‘I
'pass b feriT
Log. densidade de corrente
" K=NG6 1#+"1 & " *"$% ! #3"$ | I *\ 8 KTTSJ
8.>8 * # ) % )*+

<* &*3* 3> 14 &
KK (R % 11,8 NJ=



0*' 5 *" +*% | 3> | <*FU"& (MM & 0= I 1%$% "

Y% (("$ *(AYID+,13$#13&,""$% & (1I*' D*1"& 0-",

3 KTUS= *( 1#$% 1" " *+"$0% | " "C&MRH # &M+ 13
"SI #&, 1, | J<*"& ("' & 0= "\13."

(" "HI8<* (L(" &*3*"3( ' *, *3&," 1%, &

a  J8 &' Of(F<FlM M (*R'$% = 't S1(* 1" "3>3 <*
'+ 41" & +'d = M8t > K" H&, *1, <*
"g (MM & ' == ( ""(" KTVK KT = ' >1(*1" &""
L1 (g% ‘& 1% 3 ('S *(AID+* N P<*l'(+,+1"&

" *10 el /'8 SJ=

S1(*1",  9#-3*1"1 " *+"$0% & (1* 1*(23*1" | J<*& &'"& -0,
P+, +4" &+ # '13 #3" >1(*1" D&* "8 O#"(* " *+" (%
DR & L [ (R RS% 1S *(A*ID+* "#' (-*1'8
"<*3"3 0*8E"3"( Y#' *( SKTTP1*"'& * "= 31 & (!

& H"L N+ #*3( ("™ <*" I 1$% L1t *2(x
1*J #< | (A< I* aJ (#3"' #$% ! 8U p"VZ #3" A"
L+ "1 T 40= "3>3 <*+* 9# 1( ( /% (% %" &
UM (13 #% L 1t ( (¥ '1-0",8 KTTPJ
KT+ 3R A (% (% *$% (
"$ *(A*ID+, NP NP8 3#3"1#+"! &,"*"$% "(5'*1"6 ' ' ' 1*1,
*3&," | 1#&, 1*1, | !

8. >> : )%

& 113 ( 1" " 8O# <*(3"F" &, 13 K8 (1(™"
C&(M (<M K=P o <* 1 (+ 44" & 3 # Tl A&
"3'" > 1 "$ *(AYD+, NP # NP8 & &""I" 1 3 #3 &*3( I
W& <-1* 13 &"" ! *3"( | Ke38>#"l #3"' H% ! 1( (!
8U pb 8K d "NZzZ= &* ! '""xx" & ( 1%, 1
1 '%8 1 I'& AX3""3( fP 3J8 & (1*, !""3'"> ("

&""b 38" 9#", 'D #3" <™A"! & (1*, &" "*+8 & 3"(1 ('



& (1*, & I* 3*# '= &* ' 'DF I &""*+ "$%8 & (1*, >

M1 '1* "> & (1*,'1 '% "#3" "A"! +" #"1("( 'S 40=
CI1>1*3 CH, (" " RH$% "3 "8 (+,+ ( P& < (1*3( "
o." I <3 &+ 3 B’ 3&.1* I 13 3" *=
(O#(3(8#3" ,"/"+," 1 J> /(" 1#+ & (AT,
1 (83"""'[#r=
Nobre
Nao-Sensitizada »
P (2 min) / Sensitizada
0l ! Passivo
o —_ 1 X ,L
b £ !
g | Z
3 £l N
E © /:) Proporcional a Q Atives
<
Ecorr e =
~-400 mV, 2 min)
Ativo Log. Corrente —»
HE"P6 1I¥3( 'L +(! R 3&," &"" ' *&'! "$ *(A*ID+,NP
NP I "8 KTTSJ=
D "0"10#""I"<*#"K=P>& & 1*("," 1"/ IRJ813 #,3.38/"" ("
"REE% > #M"13 3P (rA"$% = 3" (% (R
<* 3 &M+ <*1" " (1*3( *("1 8 "3"( " +," > "3 (
& (=
T3R8 (M BT 3&. 1F M1 138 9%
l&«¢D ! "3 ™ D" 3&.1* 3 13 ! 3" M=
P+, +*3( ! " *1, *3&, <*"H3* Of 6
"UOH 1 > R &, 1( (1Y % 'a

"UO# SH(< 33( M *#I. "D "* (*"11( (!'""/%'a



AT L L( (V%> AIUAK YJ13= 3 " 0*&5

"H3ATE D M 1L( (M1 %1038 > It &," 9H'$% K6

IKJ
( ->"D"I""3" " 313 > "3'0 ! /% 3#3""3&*"$%
LK AIBI™ 1" 1 13"( 3"  KKJ= (L H A, a
D" !"1( ("!" /%' 1038 & 3* O# " 31 " 1"/" R§ ' "
(375N HB T 9# > & ARBIB (X! &(( ! "3"(0 !

[%8#"(!I " 9#"'$% 8

— 1J

(! STATM(3N MM 3 #,3.413 =

3+ | &R &"ML3 3 L 2! "(**"$%
&"" #3"I"""&*1"$% 81 "1*("(! 13"&$" 3 "3 | I VBKTTSI=

3" kR g 1M 3™ lo*, *3&," I "
1"3& % ™ 3" o# & 1*3'8" ! "3"0 ! /% & 1" |
& 1M™3( &"" A"3( 13 &m"! *¥3"( ! Ke38 I" '#& <-1* I"
D" '"I"'=z 'OH&, *1, | #., & J8 9#", <* I (+ ,+*
&*3*"I( &""H& " M I<FLIAN8 (% AY/ 3 3" !
/%" &' #"1" #("3( 13KP e3 #"1"."I" 13 *A"gK | *=
8. .>. &" . )%

& 13 ( &"""&*1"$% !' 3> 18 ( 9", (% <*F LR O(3TET

&, 8% +('("<*#"K=U=



Nobre

+300 MV
T Varredura anédica
y N
é Varredura reversa
g
. _4;)021\5} Taxa de varredura = 6V/h
Ativo Log. Corrente — > é ®
" K=U6 '9# 3" /3" 11 + (1 3> | #&, *1, | JI I®™N8KTTSJ
rg""3ttl"$ *(A*ID+, > &*3*"3 ( &,"*"mr(r1"3(
R > S A T (T R 1/ T A S+ "Lt r$% (M I* $%
+ M= /R (PR$% 1 >3 & 3*("$% " "% I"
3DA*3"1 (/[ ""& "+ "D "*+"$% "3DA*3"1 ( "(51"8
4"= 13&"*$% "' #$%8 3& "#"! " AT 4" 7 %
g Lot ox] *3&, " !
+gB " 1Y oA "$ *(A*ID+, NP 73 3'" o# # >
JH3( (C(C+, &T ("% 8 & # S+ # "
<13 (13 /H ("% =
YOH#&, *1, "3.>3 3L M &MU (R R"E% 3
"$'*(A¥ID+*¥ < -*1' 13 A 113! *& PU8 #"(! "' #%%
PPAY ("1"1( (! =K pb 8P " pbK &&3d 3 Z
#3" "A" L+ gt 1 K 40= "™ ' #$S% 3& " #" 3" AT
& '("3 A" 1(*$% 1 4" (1"D* &"" 4 "$ *( A*ID+,

< -*1 13."™A 'l 3=1 "8 KTTSJ



)9 4'6 >

>8 |/

Mg ] en K [UG@" LS N P o<*
& 13 ( A& *3("=

"r3( >34
& "$% I'1 &' & +"
D*1"I"(3" K

+("3( MAFEHM &% & (A* 1*(23*1™ &, 3> |
(D,*' 3 *1 "16&* , [(*1 ' " "1 J
>88 /
"$ o#FF (" A& 3 (T <* #3 "$ *(A*ID+, NP ' #**"l |
<D.*1" 3KPZ81#"13&"%% (1L(""'"& "("" " " "K6
" "K613& "*$% 9#-3*1"I° 33"J! "$ N PL""($ < J
( tk * * #

8NU | K8K | 8PP| 8V | 8K |[K8KV| 8 [8K | PNUl 8 PU | 8KP | 8N

3" < 14113 1"8% It 8 ("< 3" 10"&™  "(M#"
U8l "t P 33 '&"#" ! K8 338 ,"3*("!" = " 3" ¥ <"3
i "m=3+™r 13 =
>.8.>

=K==K #.**"$%




N BRI A LY (MR N
8"KPZ=

=K== ""3('*'>3*1'

Ponng(t >3 <3 RN (M "Bk

Lol #1M$%  1(,5/41" 1 &% (|

3#<" 1" 3"1" 8 Of*&" 13 1( M | 3&
KS= 3%( ! < ( &3"(1# 3 1(

A (" TIM10"3*(> ! < (=

3" 8

L3
J8 3#3< ( *&
R (G
"13 "3

*/# " :K6 ( #*’*:n! &u (L] ||3( 1 >

T3 a M3 R g O# (M 1078 1 S

T 3¢1M3( " SUZ <™ 3 D8 1
"3 g O# <* *UIIM10°@T 13 1A,
CHXRMT L <DAL= "3 1, 1M T 1T 10°R”
ST U< (o, <3 e

3% "#"! SUZ= &*3*" 10°€" <* *""
"t3( >3¥18" (" 108" "&5'N O " "],
"3 >3= 1< 3L M3 ms
<"3<*' 3108”13 1.4 <D.*1" ""3
A G I T

31!

NP 9# < "3
3 AL$% ! #3"
#rxmm= (1 (r<k"
'3 #3" 33"
"r3 (1 >3%1 " #3"
< ( "&5' #3" 0 "
*3"10"&" 13U 0 ™!
"3 > 3%
<< (1(am

1 1 II’*:II! l:



"B T3 >3 (e

3" ""3 (" >3

K bSUZ & KO "

N bSUZ & NO ™

U bSUZ & U0 ™

>8. )" " (C

M3t < M3l MITITM10MET UMY 3%173
"1*3'8 13 #3" D " | 13
" CH KA BT S > #3Y AT g
S L (<"l &' IMU3 = 343 (
*(" & *3>*1"8 " O#, FA'3( L IMm<r1
Off O#+" #3"3,0 " 7(1* 1(*#™M (
(L 4Tl % & < s

D" A&'"&"" (™ , O#-3*1 &"""1"
<*1 13 =

>8. ) : / 8:

Bt (3 K $

D+D*" ""o0"'(! "*"1'13 3>

#3" (3" & IF<FLMM (M= & FIY(!

(3 K8 13"'#$B"' 3 *<*1"I"8 I*< (' "
& (1*",8 "&,*1"$% 3 # '3" 8 I< (" "
<* & "H#F''I"D "13%#1"=

"3 < #1133 #3"D " A& S% 1M "3

< ll3 . *! 1 l#’ II! [ *I<II 5 * |:

1 "3t "= &5

¢ Cron@r
18" o
<*<r o #31("
Mgtk <x 3
R R A
"ok "3 "813

"1 *:II$% 3*1 1 # # II’

%

8 ( 9", (% A*

813 < 7(1* "

AT I
"3( >3 73 ™

13



>8B " " $ "
&" ) N&()r+

' (e , 9#-3*1' < "3 B 3 #3
& (I*'" 4+ T, 3(*3 "831, NT=

HE" =6 (' 4 +"("" 3(*3 " NT

"JHRRP 3,1 H#8% (43 "1 8U pb 8K
d "M " (3 K TP8 3 3&"#""3 *( 1UhZJ=

' #$% 8U pb 8K d <*& &""13 "/( &"1% "(" -1
D" 1'*""= <"l A&'" 1" 1 &' & " <, AT S #3Y A
["#,3 *'g *3*U3( (1"*3 % 3 , 5% = &*! *A""8
<ML <x 13D DL, 1ot g x
R N A AR L S S < A <* 1,1
'&M1"3( 3, 5% 13 & (1*'" I 18 W"( K 3*#
&"O# & (1™, 11 "% <" 'txxME” o#", < "3 TrEE

( PPU"PS 3=

1 &1 & +" <* & "*" "(IF1"3( " &" * I & (1%, 1 1 '%
to1M8T> & (1,1 3 (1 3" (=
& 1" >10"3" | "*"$% = &* | 10/ " & a1 3

& (1¥, <* 3%l "> & (1,11 '% (+ "3( 13& "( 1*1,=



I% > 10"3"!" ! n *+II$% =

TS HE$% | & (1, "> & (11 1
I#" 3& ['I"<*1 K8SV

OO RS% O#( (T MRS M AT 4
3481"1113"(3" K TP= &*!<
LeA" 11 ( <* A" 3 #3 /D<Al <*
<K= % 3( <H3 [

&% ("1 (! "*+"$% 3DA*3"

*("’*:"! U ("-* T
& , &5B&* '<ij" |

x50 | J1 1M
# o1 () TRS%

["(51*1"J 3DA*3" # =
— INJ

"11 13" +% * */D<*1"8 3" * (** MOT& (T &FLY

'O 9#3D*1 ! 13 <*

'1 (8 # #! <Er =30
‘&, 3> 1 =

(IS H, L& B<x (™

Programador
(Rampa)
Galvanostato
- Eme nciostato l Registrador
ET R
9 > =
v

=

il

*8 KTTSJ

Y =6 '9# 3" #3"I>H" - *1MI (



3, I <7 <rgFFT ] r&"" /141,8#"¢ I

Mra#" 3d,13 &( M= 13 1(", Po<* g i #3"
10"&" ! &" *("! K13 "& A*3"I"3 (

>.8.G 0 [ H" I @ %/ @+
[ H"J %/6+

AT A3 ML (B '8 << (DX I"'H& <-1x trpmeemrgt

( *1 '15&* , [(*1 ! " "l JI8<H#" = N=

LSBT I HE <1 1M1 &' &+ < "3 < " 3 3*1 '15&*
[+t ot JIM3t1"H 831, P=

*#" =N6 *1 '15&* , [(*1 ! " #"

3 3*1 '15&* *1 1 J " 3"1" ,c3&#8 3!, YO S8 "3.>3 <*
#grx" & "N(DF 3L HHN, M3 M=



8

1 *<*1" D <D *¥1" 1 9f " # S % <* < *"1<3"1 "8"KPZ8
13 '<*3( D&'8'" " 3 D#' # 35, = 3 1.4 ("

I& 1*<*1n$% | 3" *u’= ] ’#-*’*:u$% S < *x" &n n 9# 3" *n’ <*9# 3"*-
03/7( &"+,= 03/(*"$% 9# ' '& "> A" "3 IME %
1t 't 13 N osd &3 B IFAN(E T M3 L ( (!
/%|’*+ l! ll/’3 u!|!| |1||.( —

8.8 K 2K % +
Q *’#I ||!n (n <*/# " N=K8 n 3*1 ' ##u .l +||!|| & 3*1 |1 &*u 5*1n= *
"t & (%, ,,"81#"13& %% > K/ 1* P -1*1 1 s | X 8
K 3 !D1, -* I vd UuUg ! D1* 1,1 J= I
"33ttt 13 (0 "&BT "3 ( >3*18 &"" + *<*1"
Pr&($TT 1IN ( = 3& D TTORE < LT & A*3'N"3 (! #3
3*# =

(" "& (@1 (& M3t = 1" O#

V& I I (" 3L /U< 5*1"8 3 I (" <F #" ""A8 " "3

1".( '113=




*/# n N=K6 *1 /||<*|| *1" !II Il3 [T ’#.*,*:II !II K P Z I \]8 3 1 u(! 1
10 " (3" 7 "J"3&,%"$% 3 0.J"3&*'$% 3U O

.8.> GBL, % gt

3¥L H#T N At gE 3 * >3+ | K 08
X< N=8 (0 1M "1 13 " P Xt (30 %8

& >313/"0 & 1 1".( t1@("( 1( (! /%= "
34"$% 1 8&*8 "$ *(AMD+,"# (-*1 <*' (**"= "1113"
R0, X ¥ [D<r1"8 (1 M <™AT I 3& MHM 9#', "$ NP>! P "
TZ=

*H"N=6 *1 /"< *¥1" "3t K'#3("" 3 O



PN 1T (L3 (L ( 11/ %8 3" O
g (M3 LML ( (13T = 4 o 1% (% < "3
138, "3( I*I#("'&,"1".( '=

&*1 "M (™ &, 3> 8 #1(1 3L [
&, 8)1 % 1" 33T &N 11 ( (1" /%:'8
SOULU (<M N=N= 130 & 1MLt Lt #3 1%
#8141 )1 % H( ["#= <1 /%" " 31 < 3" 1"5I*1"
13D ™ "="3( 3% 8 "1( ("!"/% 813D "3( '8
1< 3 U(BILT < 3" #3" &*0" [+2(<1" 11 %
R D TG N

EHT = 15.00 kv Signal A = SE1 Date :22 Nov 2008 EHT = 15.00 kv Signal A = SE1 Date :22 Nov 2008
WD = 85mm Mag= 500X UFES (| WD = 8.5 mm Mag= 1.00 KX UFES

*#"N=N6"J 3" " kUL RS (M 13"3&*$% ! U O+ * ( alJd
3'3""3"'"13"3&*$% ! K O=

8. GBL, % +

"R % >3% <* I#"( NO (‘"3 "k kIR (&M OH
133%™ &" "1( ("!"/%' <" (I 13 9# vt
ok g3 3% 03/("3( " 0 ! 1( (! ' 1%'8
1* TH("( "O#™ 3 "= 1" ( ", 3 e
e L(A(MTA( (V)% &5 " "3( >3*1 | N
0 ™= 3*1 'L&" *1"*# "13 <*1# "$ "&5'N 0! ""3( =




*#"N=P6 *1 '1&*" *1"I""3"' " MS13"#3( ! O

ST (13 1M (L ( C1 ot <
DA 1MU3( O# M H& <-1% 1" 3 N <K 3fF 3 nrng
o#"(! 13&"™ 13""3" " =

Jos

EHT = 15.00 kV Signal A = SE1 Date :22 Nov 2008 EHT = 15.00 kv Signal A= SE1 Date :22 Nov 2008
WD =10.0 mm Mag= 500X UFES WD =10.0 mm Mag= 1.00 KX UFES

*/# " N:U6 IIJ ||3 [T Nu ||1||!|| ||&5| (III* 1 3 ||3&,*||$% ! U O + *! ( a J
3'3""3"' "13"3&*$% ! K O=

8. GBL, % gt

3rtig (##3 <" 3 K M( = &5 ©3 (>3 !
UO"SUZ8 '1".( '13$""3"" ' #x*%"8 &0 " &,"3" *:
(+3(= +% " 3% 3& ! ""3(80# +OH P HS% 1



1".( "1 3= 1" 4+ *x<¥1" (" <*#" N=S 9% "1".( " "3.>3
& 1&*""3(*( * I'%'=

*#"N=S6 *1 '1 & *1"I""3' " B13"#3( ! O

CHXFIS0 &1 T 4R 3U(x" Off "$o<x I I
("= LR L (R R (4 3( (" 3" *8
"&(#1 % % '3( ("1( ("' /%'8 3" "33 1(
R (IR B RN KON RN -

20 um EHT = 15.00 kv Signal A = SE1 Date 22 Nov 2008 10 um EHT = 15.00 kv Signal A = SE1 Date :22 Nov 2008 ﬁ
WD = 10.5 mm Mag= 500 X UFES WD =105 mm Mag= 1.00 KX UFES

*#"N=v6"J"3" " ML &S 13"3&*$% ! U O+ * (alJd
3'3""3"' "13"3&*$% ! K O=



8.B " &()*

promr3t < "3 (M &, 3> ] 3" H$% ,  -*1"

QT3 K= "3<*"1#+"! & " *"$% 8 ' (I #3 &""

3 "g3" (! 13& "3( ! & (1, A (o B O O R

13 "My gt & /"3 NT I 3'3 <" *R1t( !
@a "4 +"('" =

VIR O M& (MM LH AT MM &N 1M 3 =

N=K=U=K #**"I"l D.*1"| ]
"3 8' HFFNUKPZE ' #A" &,"*"$% > 3 TR
'+ Of (% "& '"(#((O#3"1 ( ! "HES0h #8 (1 "3

(% "& "(# ((O#3 *(", ! "(**"$%= 9# " ‘& g "3t
"& (M 3 A &[N LM =

% @+

\

& % M 7+

HUN=6 #+"1 &,"*"$% ! "$ NP 3 " H#S%
8U pb 8K d 8" #**"l1 <D.*1"

N=K=U= ""3('* >3*1'"SUZ|I KkJ



tengrngn 1 (DX MY & ##3
3 <k 4% x3( Of "3t < # 1
1(ON(3( &™**"(1 9 "1 (! "*+
&'"MOH# <" (MI'=

[ (e % 4=
% *( /#HS"
||$% <" ll, n l#<*1*(

% @+
=

i

& % M >
#"N=T6 #+"! &,"*"$% ! "$ NP 3 ' H#E%
8u pb 8K d 8 ""l 3*1"3( & KO"SUZ
/II# ! 1 (I* *:ll$% 1",1#’“! &ll n Trn II3 1 n < * ! 6
N=K=U=N ""3('* >3*1'"SUZI nJ
m ll3 1 m K:

# (U< NSNS U3 <x 3L o
©O#,M8 D &I O 3 & (
<" >13& +"1 13 /D<*1 " =

M3t t"& (##3 16

"H#3 3=



~

-
\

Z\

” e T e :
*H#E"N=K6 #+"! & ,"*"$% ! "$ N P 3' #$%
8uU pb8K d 8 "" 3*1"3( & NO"SUZ
N=K=U=P ""3('* >3*1'"SUZI oJ
3"& 1%&*"$% 1'1".( "1 13 "( (X * of'( (1( (8
13+ "( *3(8 3" * <F1# W1 -+,) 1 % (% '3( ('
1( ("1'/%'83" "3.>3 3 3" (1 k" "I (=
1( (' /% (% <*""1" * ""3( 8 3" w3 " 3" g <" (l 13
O# 3" * (% <" &"*+"l 13&, "3( 8 #' "8 (% <*&"-+,3I*
R R

% @+
~
SN

)
™~

& % M “+

*#"N=KK6 #+"1 & ,"*"$% I "$§ NP 3" #$%
8U pb 8K d 8 ""l 3*1"3( & UO"SUZ



TN Y BT L &G0 | g gy
©o#3'3,0 % &' <* 1 138""$% ( mng s

~

r 4
i e e————

— AARTUKPZ
S [ % —SUZ 4K0 "
O N ——suz 4NO "
N %"’
P
v ; ; ; ; ;
K N P u s v T
& % M +
*H"N=K6 #+"! & ,"*"$% ! "$ N P 3' #3% ! 8U pb 8K d

""3( >3 <: 13 9% O0#+" I, 1"3( M"o1#+" |
& "*"$% 8<" (1 139# 3" &M+ 3 & (> I*< ('=



)9 4'6

8, N

P14 9f " #X"$% <*" 3<D.*1"<
"$ "3 J<Fm (L (% =

t.Ct@aemtere /%3t
&""1 3" 3&" "TA( (! /%'=
#H3/"#D ("% & MU (3

1 ("M% < "33 (% 3R

"3 N T HH3UO# 3 e o(l
"3 Mg <" L(L K13 4, L 3™

O#8 O#'( 3™ ["H 1 (*R$% 3% >t 1
3" < =

* <% (8 <:130#

K8 <* '#<*1*(
SR (I
S D*1" = (!

*|" =
yorot

13&""" " E
= M3 3
% K ["(#," O

3" NU&C(HHS O H( " (3 S "1t 13
"(0*& "= 1( (! /% <*13&, "3( nn1n 8 <*1M(! #3 # #
1( (' /1% (% ""1"=

It 1 (L#! of "3 V& (HH3"O# 3% B & 3
(% 1(/M## & +""' 13& "3( = <*3 | 5A% 1 13 (% <*
13& "3( <* 13* (% <*&"-+, 3 "1 TRS%
gt 13 1( 971 (% <*&"-+, 17 1#,D,

(L#' "3>30# ", "$B'('3>!'1"( 3"
13 o#
3'3 9#"(1 '3> 1'% 3 I*<*1"l'=

3&" (" 1#+T D & E"E%
3DA*3 I &"™*+"$% ! "$ NP8 ("1(*$B"!
P#3+" 1 & (1*, 1 &"™*+"$% !""3" "

#0003 #8803 1(L,#B

mon3t g 1(1,#
("

K TP8 (% <"

' & 1*"8
o & (1*
8 ' + &B5A*3

q



"3t u"&"(#1 % 1Nt o0 A 1T ( "l

1388 >31 #3"< 3"#(*< 3 3 I'"'#" #& <1*=
P I 3B 1 % (%, 10 g3t v
& # 138 "3( = 13* <*"O# '< # #3" 3" 1 '%8373

(% (' 13 1"a#" [UH!D ("% =

1 (! "(5*1"8 | J8 (% ', U3 o1 3" D (R 18
“L(D* ML (1 R$% | JBo# 3#3"#3( 1(H "+ 3(
/(18 (I 1=



* 1
j 1 J
<, 103%1", LU (] J <
(= 8:(D
j 1 J
1*( #1&***c  ( /"(#"

> 1)

j 8==8c¢cH,=dIF
R KR
G8 S8 ™ ( 1*(LJ

Y Y 8 I¥(" *(*: IF
K K (
" S
Y 8 >/ # ($+'IF
#
R (< 7(1*"".

8 ,"1"3-8 | T6 R

OK O

"1l
1%(/ (**"*( < NP NP
"pomi*l < f
"1\ *( #' (* *1 "*(, " = >G> P
& "K Q 0
8G' Q"
#
G8 SJ
/ 0
G8 8 Sz

1,1 9#*&"3 ('

R G8 8,1 103*1", 1"J

8 =8| , 0

8 *1( | ,

8 ", #H# ("IF
4; Vv

H |

SJ

8 0*! I**(8KT VJ

8 KTTS8 N *$% J

G8



G8 PSE#(", < #1," " */J

G8 NSE#(", <" *'1*(1J

(

*O' 4

O0R

8 ", ## ("IF
7LV " HO !
8", ## ("IF
K 0
8 = =8 IF ,
K 2 ") ) H /!
W>V 4 2)W
SJ
8 @*”*"3 = E = I ! 1
J
d 8 =1IF X 3 X( "
8E= = *+"IF /
R X " >8
[1] OII
8 ! | *3" IF &
X 0
R # G8 Vv8 "*(1*(1J
d8 =EO0 (81 ’
8!I("("IF
>8 7

G8 VJ

2K

B L,

8KTTSJ

G8 SJ

KR

G8



0 X " %B B BY,+ O0&)* G8
USE#(", <" */'1*(1J



