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H$B"/,*B1D!<(#!,BHB3Y)#$!*+!&)BSH(B/+!&1" (&+13B0!,$Y+&33* 7+ LS#E *#+1"/#'Bl
'(#1$81"B)3YI&SS&I>#"13#1>'(1B21# (Y 3#1#1& 1" IHSBHY S# LA (*, (13#&"+!'BL:&$Y*1>!
HSBH#S*#+12BSI#&, (1, BHB3Y)#$IUNVD!!

GH+*"#+1'(# R +ZI HB3Y#+#S$I R7<!*+1&! B))B13Y! /+#"I H&,58&>*1>1)&'#$*&3D! RTH &!
SY+&33FIHZIZ*IHE&SI HBIY#+H#$S!) & #B2! &$8B1ZIBXY >#17!& 1 BI#ZEBS)H"1"/$+1>!
HHH$*2* &*B11&1" HB3Y,B1"#1+&*B1I H$B #++#+ uevD! R7<!*+! 2B YHBPR! 3&,5! B2!
Y (Y3#L# >SB/H+ BLI'(#)&*LIHB3Y)#$! (&% 12! (# HS#+#1,#!B2! &$B)&, | >$B/H+Z! &1"!
(# +$B1>! (Y"$B>#1! 8B1™1>! 8#'0##1! (##$B&'B)+Z! O(*,(! 2B$)! & | 2*>28&>! (&*1!
+'$/,/$#! UNVD! AB)H&$#"! 'B! B'(#$! HB3Y)#$+Z! R7<! (&+! '(# (*>#H+ "#E*Y! B2!
&HHSBX*)&'#3Y!NDP!S#Q1"1*+Z!'(#$#8Y Z! &3)B+'1KJO! (H&;*#$!'(& 1R +Z!3#&"*1>!'BI &!
SSHEHSHL*SBL)H#L' &3 HE, 1"/$*1>'$& 1+ HB$'&*B1!ulJvD!



!
IDNDP! <(#$)&3!H$BH#S$#+!

<(#1)B3#,/38$! +'$/,'[$# B2 HBIY)#S$+! "*$#,'3Y 1 *123/#1 #+1 (15! ' (#$) &3t (& *BSD! <(#!
(>HES!(#+Y)HSY! B2!'(# HB3Y)#S! (&*1+! &1"!'(#)BSH! *1'#$)B3#,/3& $! 2BS$,#+! &$#!
H$#+#1'Z) "(#! (>(#S$! '(# WH3*1> C<EZ! $Y+&33*?2&*BIEIC&L" >3&++! '$&1+**B1l
H)HHSE$H C< EDI(*3#! < I*H &I+H#,*2% 1&1"1+(BS''#) HHS& /$#! &$#& 2$B)! & +B3*"I'BI &
UM+ & HZIEH I (#'$& L+ *B1IB21 &I >3&++Y1+B3*"I'BI&I3H& (HSY ! &1 S 4 $/88HSY !
+HEH 0% (*1! & 8SBE" H)HHSE/SH#! $&1>HDIA *+1 &30&Y+! +¥>1*2* &1'3Y! (*>(#$! '(§D<
<H)H#S&'I$H! (&1>#+! 8#3BO! <)! O(#S$#! )& #E*&3+! &$#! >38&++-3*5#1 +B3*"+Z! 0B/3" 1B'l
*1'$B" #1 &I SSHE' (&LSHI O (*11' (! +'$/, $H! /1*3' (# $&1># | B2! 51 *+ $#&, (#'D! %B+'!
3*1HESIHBIY)#S+&$H (&$"1&1"18S*" 3#I8HIBIBB 1> 10 (I'(#I$*+#1* 11'H) HHS& /$#1& 8B #!

< ZV(H)&HS &I+ +4221#++! ", SH&+#+DIWL!'(#! $/8SHSY! + & HBBYIMS! (&* 1+ >&*1!
)B8*3*YZI&1")&LY!"*22#$#1'1 B12B$)&*B1+B2!'(# HB3Y)#$! ,(SMAMDB! 3B1>!, (&*1!
8$&1,(*1>1&1"13B0!, $B++-3*15*1>71'(#) & #$*&3 1+ (BO+I&I(*>(HI&'Y * 11'(#1$/88# !+ & H#!
8#3B0!< D!RB3Y)#S$!,(&*1+10%(12/1,*B1&3! >$B/H+!*11'(#*$! 88&,58B1#! *#23#1 < ) 1 &1"!

<« DI(*3#1 &3*H(&™, | &1"1# (H#$! >SB/H+1*1, $#&+H!'(H1 23HX SRV, $H& 1<) 181" < Z!
B'(#$! 2/1,*B1&3! >$B/H+! 3*5¢#! &$B)&'*,Z! ,&$8BLY3Z! &1"! &)*"#! >HEIHE"! 'B! )BS#!
+FH22 1 H++HI& L (*>(#$I&1"1< lUNVD!

1'23%*/ 1<(#$)&3H$BH#$*#+!B2!R +!&1"IR7< uNZ!dZ!eZ!NN-NOZ!lI-IKvD!

R$BH#$'Y! \AR7! FART! FFART! RR! R7<!
<« luw”v! NIQ!-INPQ! NJQ!-INNQ! NIJI-INPJ! NKO!-INOc¢ IKQ!-1dQ!
<cluw?v! NNKI!-INIJ! fd!-INJJ! NJO!-INIP! NNd!-INKJ NdK!

<luw?rvl  C-NNeE!-IC-NP C-NJPE!-IC-NP  C-NNJE! C-eE! dJ!-!od!

L (#+H T HE, 5&S* 15 & HE*&I+ZIRT<! (&+'(#! (> (H+1'H)H#  $&/$H#+12BS#3*1>Z!
>3&++I$&I+**B1Z1&1" $Y+&33*2&*BLI"#I B +HIHSH+#1' 1+ B ARMB) &, Br#*#+1&1"]
+$B1>1+1'#$)B3#,/38$12B$,#+13*5#] (Y"$B>#1!8B1"*1>DI4B$!'(#IR7JE&B+ 21215 7181"!

<(*1, SH&HHO (I(*>(HS)B3#H,/38&$S+'S/, ISHI&1"Z ! (HSH2BSHZI(*>(HEL #$)B3#, /3&$12BS, #+!
S+ HAS+BLI 2BSBRARTIO% (1 (*>(1, Y+ &IB*IXY! (&+!'(#! (*>(#+' H) HHS& $H#+1 2BS!
JH#3*1>Z1>3&++!"$&1+**B1Z1&1", $Y+&33*1*'YZ!2B33B0#" SYIFFARIFAR7D!IRRZ! B1!
(HIB'(HS(&1"ZY(&+I3BOHS!, SY+&33*1*YI&1""#1+* Y (& INAR BT (#1&""**B1&3!)#' (Y 3!
>$B/H+!&33B0! & **B1&3*1'#$&, *B1IB2!'(#!,(&* 1+ & LABHOBSHZ! SHU/ S#! BSHIH1HS>Y !
'BI#3'Z! $Y+8&33*PHZIBSISHE, (I'(#!>3&++'$&1+**B1IHB* 1)@ 2AH&3 UNVD!



IDNDK! %#,(&1* &3IHSBHHS *#+Z!,(#)*,&31& 1" (#$)&31$#+*+8& 1, #!!

<@+ 11U (#9)8&3! &1"1 )B3#,/3&$! HSBHHS #+! $#+/3'1 *11 "<+*1 Y#,(&1* &3!
(&S&, HE*+* +1 2BS! ' (#! HBIY)HS+Z! &+1"#'&*3#"1 *11 <&83#! PD! RZHD'S$! #X #H*B1&3!
[B)8*1&*B1IB2I+'$#1>'(1&1"123#X*8*3*'Y ZI&$#!*" #& 31 2BE&ID#IB21&HH3*, & *B1+IUNVD!

1'23%$*01%#,(&1*,&3'H$BH#$*#+B2IR " +1&1"!IR7 uNZ!dZ!eZINI-NOZZ!IKZHQvD

R$BH#$'Y! \AR7! FART! FFAR7! RR! R7<!

<#1+*3#!

NP-QN! NJ-1J! 1Q-KQ! Id-PI! IK-KN!
+'$#1>'(" 'lu%R&V

<H1+°3H
Bl tugrgy QOTNNII NPIPIL1dI-QUE - eIQNOJX xIPI!
"I3/+ 1u%R&v

73B1>&"*B1!&"
1QJ-NI1JJ! NPJ-10J! PJJ-ePJ! NJ-NKJ! NJJ-1QJ!

8$#&5!uov!
0#3'143BOIT&'#  I"#$%&()($*+$  (HI%&')-$*+$  I"HSW&'()($*+$  (HSN&'()($+$  (HIW&')-$*+$
u>gNJ)*1v! JDd! JDP-QQ!  JDI-NdJ! K-Id! O!
%#3'lk*+,B+*'Y1&' 1,,$%&$$$$ KDO! 10DO! IDN! (#3$%&$5$$
NQJwAU5R&y+ JDJIP-NDd QKDQ! QbQ! ' JDI-JDPQ
N&SHY!1B', (#"!
HE,'+'$#1>"( /! 1J-113 % KIJ! QKI! Ne-df! dKJ!

&IPIWAUVg)V!

(%38 R7! (&+! (*>(1 '#1+*3#! +'$#1>'(Z) '#1+*3#) )B"/3/+Z! &1" #3B>&*B1! &' 8$#&5! 'B!
0*(+'&1" "#2B$)&*B1! 0% (B/'! 2$&,/$*1>Z! RR! #X(*8%'+] &! (*>( +*221#++! &1"l )HE&,"
SHH*+&1 HZ! 0F(1 &1 '#1+*3#1 )B"/3/+] 8#0##1! elQ-NOJJ! %R&D! R&$BASIYZ! '(#! ,3B+#!
&SS&ISH)HL'IB2!'(HHBIY)#S!, (&*1+1*1\AR7I3#& H1"/ #"I"*HB3#-"*HB3#!*1'#$&, *B 12!
SHR]SU(#)&HS*E3I & (> ('#1+*3# +'$#1>' (181" )#3* 1> HBL' 8/'1 &3+B1)&5*1>! *'1 ) B$#!
$*>*"181"18%*"3#1, B)H&$#"'BIB' (#$IR7!)& #$*&3+DI<(#18$81, (* TRIFART7'#, $#&+#+!'(#1
*1'#$)B3#,/3&$! 2B$ #+1 0% (11 '(#! ,(&*1+Z! 3#&"*1>1 'BI &! (*>(BB1>&™*B1Z! 3BO#$! '#1+*3#!

IS8 V(S (+] #9%6-)& HY6) (+#1/018/2/1%(#% %6 04B) &0'1-0$!3&(+%6(0$, I3 +#$! #ESH1%6()#(-+#,1456!5789!
IS8 H1:, 2' 2% #96-) & HYbI(+#1%(8&:; $HY6%610$, 1+:312 101/0(#) &0 HY6&Y6(%6! H#;:)/0(&:$12% #)1%()#%% 14589
1< $*0(&:$10(.)HO=N ) #-(%!, 2-(&'&(>108,! #96-)&#9%! +:31/2-+19%6()0&S! 01/O(#)&0' -0$! 3&(+9%6(0$, | .#;:)#!
)#0=8$*14589!
SI"+HH 2@A! 8$,8-0(#%! (+#1/0%%! ;;101 B:'>/#)1:3&$*! (+):2*+101%(0$,0), &CH#,!-0B&"0)>1 2% #)! 0! -#)(0&$!
(#/B#)0(2)#108$,1":0,13&(+&$! (H$!/&$2(#%!0$,1&%6101/#0%2)#!:; | D&Y%-:%& (> 4EF8!
U G+0)B>!$: (-+#,1&/BO-(196()HS*(+1/#0%2)#%! (+#1/0(#)80'HY%! (:2*+$#%9610$,1&(H%! 0.8 &(>1 (:10.%:) 1 #$#) *>!
2)&$*1&/B0-(14589!

e !



|

+HSH1> (ZI&1"13H++1+4221#++DIFFAR7IB13Y!(&+!+(BS$'!, (&*118$& 1, ($#H/BESI* 1 #$:&3+Z!
SHR]SI(H) & HS*& 3 (*>(123#X*8* 3 Y ZI#3B1>& *B LIS B $#1>' (DIA/$ (BI04 T ++1(*>(!
2B$!(*>(3Y!18%&1, (#"IFAR7I&L"IFFART7! B)H&$#"I'B' (#!(*>(|, $Y +&331#\AR7DIR7<I*+!
B)H&SH"! 'Bl R7! )&#$*&3+! 3#++! 8$+"3#! &1"1 ,&1! &8+B$8! &! (*>(! &)B/LB2! #1#$>YZ!
SHH/3*1>IF1IZIC>(1 (&SHY LB, (#'1%)H&, 1+ $#1>'(1: &3/# CAKIVYEIUNVD
<(#1)B3#,/38$!+'$/, [SHI* 123/#1 #+!'(#$)&31&1")#, (& 1* &3 HSBH#S *#+18/'10B/3"1&3+B!
H3&Y!&1)HB$ &1 ISBIHIF LI +I$H#+*+ &1 #I'BO&S +HX #$1& 31 2RBBYMER+181"1)&*13Y!

R +1&$#11B1-HB3&$!I&3*H(&™*,|(Y"$B,&$8BL+I$#+*+&1'IBI*B1* 1& 1 HBE&S!, (#)*,&3+D!
<(#Y! #X(*8*'1 +B3/8*3*Y! *1I &3*H(&™,! (Y"$B,&$8B1! +B3;#1'+! @*[r3&$! +B3/8*3*Y!
HES&)HHE+ & 1" $H&, 1 *1! ,(#)* &3! BX*"&'*B1Z! 2$##-$&"* &3 $#&., *BBEAH*1&*B1Z! &1"!
1*$&*B1D!4/$'(#$Z!'(#Y!,&1!8&8+B$8! 1B1-HB3&S! >&+#+! &1"4380V#(BO! 1B!"*22/+*B1!
B2! 0&'#$! &1" #(&1B3! UNVD! A#>$&"&*B1! &1"! &>*1>! #728*5#! "*+ B3B$&*B1! &1"! &!
"t SHE&AHI* L, (&1% &3IHSBHAS *#+1*1IHB3Y )#$+!, &/+#"18Y HXHB+HSH#HHBIZ (#&'Z1&1"!
BXY>#LIZHE"'BI'(#/+#B21&"** #+DI<(HSHBY Z!+ 3*H-&>H#1$#' BH#12+3) 'B12*3)12$*, *B1Z!
&HI0H33I&HIZ L -+ & 1&SH1'+Z 1 B$>& 1, H*> 1"+ ZIH3&+"™* *BEBFPHS+Z1& 1 *BX*"&1'+Z!
&1"1:k-&8+BSBHSI&SHI& " #"'BIF)HSB #!' (#]) & #$*&3+IHSBHHS *#QZ!levD

<(H HS#+L # B218S&L, (*1>1"#, SHE&HH+ (I HB3Y)#S$!, (&*1_+*1'#$)B3#EII 2BS$,#+1&1"]
Hpl (H&'! $HHH&LHD! \BOHHSZ! '(#) >&*1H" 23#X*8*3*Y! &33BOBHA! )BH+*+&1,# B!
#1*$BL)#1'&3! +'$#++1 $&,5*1>D! FFAR7! &1"\ART7! (&:#! (*>(1 '#1+*3#! +'$#1% &1"Z!
(HSH2BSHZI(*>HSI)H&, 1$#+*+'& 1, #IUNVD!!!!

fl !



!
IDNDQ! R$B,#++&8*3*Y!

‘14 2/1"&)#1'&3! HEBHHS'Y! *123/#1 #"1 8Y!)B3#,/3&$! +'$/,'/$H#! *+1 '(#!)#3' 23B0! $&H!
COATEZ! O(*, (1 $#23#, +1 (#! & #$&>#! "¥)#1+*B11 &1" #1'&1>3#)#1'I B2(# )B3#,/3#+D!
AHH#L™1>IB1I (#+HHSBHAS *#+ 21 #$'&*11)&1/28&, [$*1>IHSB, #++#+ IFESH 1+ /+ & 83#12B$!
+H#,*2% IH$B"/, 'Y H#+DI4BSIH3&+*, ) & H#$*&3+Z ¥ 1[#, *B 1) BEWHE ZI& 1" #X'$/+*B 1183B0!
)B3"1>I&SH! () &*LIHSB #+-+#+1/+#"1*11H&, 5&>*1>IH$B"/, *B1D M HB 1) B3"* 1> *+1'(#!
)B+'1,B))B13Y!/+#"I HSB #++! 2BS!'(#! H$B"/, *B 1 B2! '($##-"*)#1+*B1&3! HBB"/, '+ Z! 3*5#!
8/,5#'+Z1'BY+Z! BS![&$+DIWLI'(*+)# (B"Z!'(#) & HE*&3!*+ ) #3H " IGR) B>H1* 24" %11 &1!
HX'$/"H$1&1"'$S&1+HBS#"'($B/>(1&! 1B??3#! B11#, #"I'BI'(#)B3" 1,&*'YDIW1!'(#!)B3"Z!
(#) & HS* &I+ I+BIF 2R DI<(H)B3"L &Y F+IBHALA" I (SB/ME>& HZI& 1" (HH+H# *)#1]
&1 8#1 $H)B:#" CA*>/$# KE! uO-NJZ! If-PNvD! <(*+! '#,(1*U/# S#HSH4+#1K! >BB"!
H#$2B$)&1,#)# (B"12B$IRRI&1"NART7) & #E*&3+Z1%+! B+ 1#22#, 1 #Z7| & FIBB *" #+1#8+Y
&1"M28&+1$H+HBL+#+'B!, (&1>#+1*11 B1+/)#$! 1##"+IUNIZ!PNZ!PIvD!!

Gate —EI Nozzle

Heater ___—Plastic

="' 1 /011501197 11

B I
Heater

- ’
Mold 1 Screv{/ extruder
cavity @
!

+",-%$*4IS# [HI12BS$!" (#!*1[#,*B1!)B3"*1>IH$B,#+% uNJZ!PNZ!PIvD!

J1B'(#$!'#,(1*U/#*+183B0!)B3"*1>Z!/+#"12B$! (B33BO* 1> HEB4 Z! 2B$I#X &) H3#Z! 8B" 3¢+
*11'(#), B+)#*, 1*1"/+'$YDI<OB!)# (B"+!, &1 8#1"*224$#1 *&'#"MI# X'$/+*B1183B0! ) B3"*1>!
&1"*1[#,*B1183B0!)B3"*1>DI4BS$! R +Z!#X'$/+*B11 83B0!)B3" ™' (#!)&*1!}#(B"1 B2!

[(B* #D!<(#)&'#$*&31 2$B)! (HI#X'$/"H$Z! & 33#"1 & HE&S*+B1Z! *+MBR#* *1'B!"(#! BH#1!
)B3"D! 14! (#)B3" 1 *+1 3B+#"Z) &*$! HS#++/$# *+ GHHI*#"1'Bl ' (18$++B1D! <(#$#8Y Z! '(#!
H&$*+B1I¥123& #+1& 1" IHS#-++#+1&>8&*1+'1'(#)B3"1 0833 C4*H|SHEBB 3*1>1"BO1Z!' (#!
+HH#, )L &1I8H#I'$¥)# 1 &1"I$#)B# DI 4/ (HSZI &Y #$# I HSB"/,'+1 &118# 1H$B"/ #"!
8Y!,B#X'$/"*1>1)/3*H3#I$#+*1+IUNIZ!PNZ!PIVD!

NJ !



Extruded material

Heater H | Alir
Pariso T / ‘ B
Bottle mold ] [ ‘ [/\]
o ‘

+",-%$*5IR$B #++!B21#X'$/+*B1!183B0!)B3"*1: uNJZ!PN-PPVvD!

AHH#L™1>IBLI (#1%A4T! #$'&* 1IHSB #++H+18SH) BSHI+/* &B3HZ I &HEBH"1* 114*>/$#1dD!

04T &3/#+1$&1>*1>12$B) I BINI>gNJI!)* 11&$# 1" #&312BSHX $IBIBSB"/ #IH3&+™*, 18&>+!

&1"12*3)+Z1)&*13Y!B2!FAR7!&1"IFFAR7D!]! (*>(#$!%4T!B2! IDRYBYNJI!*L1*+1+/+*&83#!
2B$!183B0!)B3"1>Z1+/,(1&+!,B+)#'* \NAR7!8B"3#+D!%AT!:&3/#+!&8B;# @>gNJ!)*11&$#!

H$B, #++#" 8Y! *1[#,*B11)B3"*1>2B$! H$B"/,'+! +/,(1 &+! [&$+! &1"1 3*"+1)&"#! 2$B)! RRZ!
"YH*,&33Y12B$!'(*11#$-0&33#" MuP-NJIZ!1fZ! P IvD!!!

Suitable processing Polyolefin MFR g/10 min

LDPE, 0 —
Extrusion LLDPE, ~0.3—
HDPE,
PP L 4
BlOW HDPE, J
molding LDPE, N R
PP
=5 —
N
Injection HDPE, "
molding PP N 25—
N
Injection molding - HDPE, = 50—
thin-walled products PP { v

+"-%$*6IR$B #++*1>I"YH#+IB2IR +!&,,B$"*1>I'B!'(#*$!1%4 uPvD!

NN I



I
I"$ %&'()*+$+,-(./0)*,-$

R3&+"* F+IB1#IB2! (#)B+10%"#3Y V+#"H&, 58>+ 1> & #$* &3+ HIOB$3"DIW11JIZ1&3) B+'!
NP!)*33*B1I'B11#+!B2IH3&+" 0#S#HHSB"/ #"12B$IH&, 5&>*1> HISABL $#&+*1>!'B!)BS#!
'(&LIND*33*B1IBLL1#+*LIIIIF LI (#17:DI<(&'1&,,B/1'+12B  $/HI'BIKJ0!B2!'(#'B'&3IH3&+™,!
H$B"/,#"IUPK-POVDIGY!IJPJIZ!'(#!>3B8&3!"#) & 1" I+ 1#+*)&'#" Bl $#&+#!'BIKNO!)*33*B1!
'B11#+12$B)!IPd!)*33*B1I'B11#+!*1!IINd! uPevD! <(#)&$5#'| PER+*, | H&,5&>*1> ! *1!'(#!
B ALY R+ #H4)& B 8#1 0BS'(! &$B/1" :SA!IO! 8*33*B1 1 %11 [JIP! &1"! *+!
HXH#,#"'BIS#I0BS'(1&$B/1":SAIPQ!8*33*B1I*1!1JleluPfHIVD!<(#!"#)&1"12B$! R +!*1!
(HIH&,5&>*1>1+#,'BS! BL*1/#+'BI >$B0Z! 3#&"*1>1'BI&! (*> ([ H$#+1*11 HB+'- B1+/)#S$!
$#,Y,3&#+! CRATE! ‘Bl H$B*"#! &! +/+'&*1&83#! +B3/*B1! 2B$! '(#! ,BL+/)#$a! '(#!
H&,5&>*1>! *1"/+'SYD! 4/$' (#$)BSHZ! 7:! 3#>*+3&*B1! $#UIS#+! '(@11838+*,| H&,5&>*1>!
)&HE*&3+! )+ 8#1 $#,Y,3883#! B$! $#/+&83#! 8Y! IIPJ! &1"! '(&'! &3RMHB! H&,5&>*1>!
)&HS*&3+!)/+'1 BL'&*1! &1 )*1¥)/)! +(&$#! B2! PJo! RAT! B1#1'1UPKZ!K  NvD! <(#$#2B$#Z!
H&,5&>*1>1)&'HE*&3+! )+ )1 (1! Lt +! &1"I SHUFSHHL'+10%(B/ | B)HSB)*+*1>!
2/1,*B1&3*'Y1&1"TH$BH#S$#+IUKNvD!!

RUIH3&+™, +1&SHI0* #IY I[+#"1"[#'BI'(#*$!#$+8&*3*'Y ZIHSB #++QEFR1"13B0I H$B"/, *B1!
&1"THSB #++*1>! B++D!]11&1&3Y+*+! B1"/, #" 1 *1INBHAL(&>#11*11 INO! #X&)* 14" ' (#!
+B/$,#1 81", B)HB+**B1! B2! +#H&S$&'#"I H3&+"™ | 0&+HZ! $#:#8&3* 1 HIN&$! {10! B2! ' (#!
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| —=— Landfill
14 —e— Recycling
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Plastic source
Plastic production + use

Waste management Qualitytest —— Forming granules —— Washing, extrusion,
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Mechanical recycling

Pre-consumer Post-consumer
recycled plastic recycled plastic

Forming plastic

Carbon-captured feedstock balse
: ' : Chemically recycled
Biobased feedstock Plastic production faadstoek o e
Virgin feedstock l
: Application + i
Crude oil Natural gas : . Mechanically
consumption sl recycled feedstock
of plastic
I_. Re-use _I :
and Landfill ~ Process Energy
repair loss recovery
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pumping, melting, solid
mixing pumping, conveying
mixing zone
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l Hydrogen abstraction

OH
Chain branching/ Reaction with Chain scission
Crosslinking oxygen- based radicals /
Chain increasing, Chaln decreasing,
e.g. HDPE, LDPE e.g. PP
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#7<,7=2'7>2*6!1>1?" .U" gd"[J'+' RRQ-, . Q+-TO' U T++O+' 1U UOROR' ,U --+O'

#7<,7=2'7>2*6!1>1?" .U" gd"[J'+' OO+-T' . 1Q+.! U T-T+R' 1U UQ+-.' U TU-!

#7<,7=2"7>2*61>1?" .U" gd"[J'+' _QU+T' . OU+R' U _T-RO+' 1U _uQ.u/ . U-+'

#7<,7=2'7>2*6!1>1?" .U" gd"[J'+i:H' . R- R,O--' U Q.-ur 1U TR+ ,U U.0.'

H#7<,7=2"7>2*6!1>1?" .U" gd\[J'+i:H' Tt _T,Q0-' U _OQOR, 1U_+TU+O' | R_U+QO'

#,7<,7=2"7>2*6!>1?' .U" gd™[J'+i:H' ._RUQT/ . RO-RR’ U 0..Q0 1U_+RRQ' | T_,O+-'

H#7<;7=2'7>2*6!>17" .U gd"[J'+i' Q) ._O+ U Q, 1U_+./-+ Q_RR.+
D>1G<>2'C;112?"

H#7<,7=2'7>2*6!1>1?" .U gd"[J'+' .10 A U_00' 1U_.-U-- T_.,.0'
D>1G<>2'C;112?"

H#7<;7=2"7>2*6!>1?' .U gd™[J'+' .0 _1Q' u_oQ’ 1U_+TRQ' R TT
D>1G<>2'C;112?"

H#7<;7=2"7>2*6!>1?' .U gdA[J'+i'a"6!?" _1Q' /R uT 1U_/-.R! T --
c;l2?"

H#7<;7=2'7>2*6!>17" .U gd"[J'+i'a"6!?" _.0 .+ U o, 1U_.RQT. U+
C;l12?"

H#7<,7=2'7>2%6!1>17" .U gd"\[J'+i'a"6!?" Q' I U_.R' 1U_Q+R-Q' | ,,_U.U+
c;l2?"

H#7<;7=2"7>2*6!>1?' .U gd"\[J'+i'C2G? _O+' ._OR' U/ 1U_OQTTQ'| R_R,Q/
c;l2?"

H#7<,7=2'7>2*6!>17" .U gd"\[J'+i'C2G? ._OT' _O U_Q+ 1U_+,Q/- R_.+/,
c;l2?"

#7<;7=2"7>2%6!>1?' .U gd"\[J'+i'C2G? /0’ _.T u_Q, 1uU_+.0. R_RRO/
C;l12?"

#7<;7=2"7>2*6!>1?' .U gdA[J'+'1/uM! _R.T-! ._RR.--' u_/-,0Q' 1U_O/UQ-' | R_+/T-
<d"[J--'

H#7<;7=2"7>2*6!>1?' .U gdA[J'+'1/uM! _R+RRT' ._ROU/O' uU_/,/QQ' 1U_00-UQ'| R_/R/!
<d"[J--'

H#7<;7=2"7>2*6!>1?' .U gdA[J'+'1/uM! _T-RQ' ._TQ/,Q' uU_..Qor 1U_RU+U+' | T_R+,R'
<d"[J--'

H#7<;7=2"7>2*6!>1?' .U gdA[J'+'1/uM! ._O+,0/' ._O.RU/ U_.QTQ. 1U_Q++RR'| ,U_OU./'
<dNJ--'

H#7<;7=2"7>2*6!>1?' .U gd™[J'+'I'QUM! _R+TIT ._RO,RR' U_/UO-T' 1U_ORUO/' | R_R-O+'
<d"[J--'

H#7<;7=2"7>2*6!>1?' .U gdN\[J'+'I'QUM' _RQQQ/ _1,.Q u_/--Q, 1U _O.RQ-" | R_Q-T/
<d"[J--'

H#7<,7=2'7>2*6!1>1?" .U gd\[J'+'I'QUM' _ROO.. _T,./- u_.0,.T 1U_QQ,R+' | \U_R,”
<d"[J--'

H#7<,7=2'7>2*6!>17" .U gdN\[J'+'I'QUM' ._01.Q, ._00,,Q' U_+/++R' 1, U+T/; - L,UT
<d"[J--'

H#7<,7=2'7>2*6!>17" .U gd \[J'+'I'/uUM’ _T-R; _T,Q+Q' U_OR-OR' 1U_+R,Q+" | \U_U-.-
<d"[J'-+'

H#7<;7=2"7>2*6!>1?' .U gdA[J'+'1/uM! /_UU+T _TIT U_OR/RR' 1U_+QQuU/ | ,U_+Or
<d"[J'-+'

H#7<;7=2"7>2*6!>1?' .U gdA[J'+'1/uM! ._R-TQT ._QIu/! U_OO/,R' 1U_.UuQQ' T _OOR.
<d"[J'-+'

H#7<,7=2'7>2*6!>17" .U gd \[J'+' 1 /uUM’ _ITUT- _IQ+-T' U_/IR+O' 1U_/R-Q/ o U+
<d"[J'-+'
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H#T<7=2"7>2*6!>17" .U gdA[J'+'1/uM! /_,UQRR' /_U,T+ Uu_0O,+/0O' 1U_.RR.R’ _RQ-O'
<d"[J'-+'
H#T<7=2"7>2*6!>1?" .U gdA[J'+'1/uM! ._TU/R _R.-Q' U _oO-- 1U_.Q.0r - UL
<d"[J'-+'
H#T<7=2"7>2*6!>17" .U gdA[J'+'1/uM! ._ROT/; _QooTr U_O++TR' 1u_JiQ. ,_QO'
<d"[J'-+'
#7<,7=2'7>2*6!1>1?" .U <d"[J-' . /RUQ+' RO U QTT/T 1U --+00' | 1+O'
#7<,7=2'7>2*6!1>1?" .U <d"[J-' . ++Q! +T.' U QT.+/ U _-+U-" ,0 U,,-
H#T<7=2"7>2*6!>1?" .U <d™[J'-' . 0.-/0 +QQ,T' U QTT/ 1U --+QQ' J 10,
#7<,7=2'7>2*6!1>17" .U <d"[J-i:H' . JUR-O' /UOR/ U R/ 1U Q+,-+' .+ /U0
#7<,7=2"7>2*61>1?" .U <d"[J-i:H' ._[,TO+ _1,0.Q' U /-R,+ 1U O+R. +_U/+'
H#T<7=2"7>2*6!>1?" .U <d"[J-i:H' . I--RR’ /--R, U .R+-O' 1U Q-ORT' | ,. RO-+'
H#T<7=2"7>2*6!>1?" .U <d"[J-i:H' ._.ORT/ _.0- U /RR 1U_O/ORQ'| ,+ Q,.R'
H#T<7=2"7>2*6!>1?" .U <d"[J-i:H' L TT) ///00' U /-U/ 1U O/, TR + RUT
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri8' . QRROR' QU,R/ U _0/QQ-' 1U _.,RTR' -, -Q+Q'
H#T<7=2"7>2*6!>17" .U <d"[J',Ri8' . Q.,,Q' _OITQ. U_OO/UR' 1U_.UQRO' | -U_QUT,'
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri8' . OuUTQ/ T/--' U _Oou/- iU .,.Q+ -, U/QT'
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri8' ._Q--00' ._0-0, U _0O/+,0 1U_.-/T+ -,_0-00
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri™ . O/ UT/Q' U QQ+00' | 1U_-/00/ -U RU--'
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri™ . /TQOQ' +Q.0, U Q/+U+' 1U -R+O/ -- TTUQ'
#7<,7=2'7>2*6!1>1?" .U <d"[J',Ri™ . -UQ+-' ,U+.R' U Q-+U/" 1U +-.-R' -0 _-R+R’
#7<,7=2'7>2*6!1>1?" .U <d"[J',Ri)' ._00/Q0' [-UIT' U Q,+Q+' 1U ++Q-0' | ,T -UR+
H#T<7=2"7>2*6!>17" .U <d"[J',Ri)' ._0/QT+' _ U+ U Q-0QQ' | 1U_. T/ -+ RQ--'
#7<,7=2'7>2*6!1>1?" .U <d"[J',Ri)' A, ++,,-' U Qu,. 1U +/U/ -U -/
H#T<7=2"7>2*6!>17" .U <d"[J',Ri)' R, _-T.T/ U QU..+' 1U_+/U+R' | T TN
H#T<7=2"7>2*6!>1?" .U <d"[J,Ri'?" ._O+0U0’ /.-QQO' U 0QT.Q' 1U +RO.. -, RR-+'
H#T<7=2"7>2*6!>1?" .U <d"[J,Ri'?" ._Qu/Tr /T,OR' U _00+/Q' U .U, 4t
H#7<;7=2'7>2*6!>1?" U <d"[J',Ri'?" ._/UQ.T' _+T-/ U OR+TO' | 1U +QTRQ'| -, /,U+'
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri'?" . HT, -OU-' U OR+.Q' 1U +RU/Q" | -, I.TT'
#7<,7=2"7>2*61>1?" .U <d"[J',RiC' ._0,-+Q' _-O+RQ' U Q/L.Q. 1U -R,.+' -T_U.U+
H#T<7=2"7>2*6!>1?" .U <d"[J',RiC' . QU0 ./O-,' U RUT, 1U -,QU- -- +T+T'
#7<,7=2'7>2*6!1>1?" .U <d"[J,RiC' .+ T/ + T0O,.” U QTUO, U _-+.T1/ - -
H#T<7=2"7>2*6!>17" .U <d"[J',Ri(" /_OR/., /_TR U _Q+/,. 1U_+UQQ," | -, UUUR'
H#T<7=2"7>2*6!>1?" .U <d"[J,Ri(" . R+QRT' . 0,0Q/ U OTQ-O' 1U +OuQo' | -. o,ur
H#T<7=2"7>2*6!>17" .U <d"[J',Ri(" . R+UQT' . O,-R! U_QU,RQ' 1U_+.U, -._,OUR'
#7<,7=2'7>2*6!1>1?" .U <d"[J,Ri(" . T+-UQ' OT-R/' U Q,Uuuo’ 1U +.-.+' -+ +QU.’
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri>' / ,URQQ' TORQ/ U QT-R, U _-+,0Q' -+ ,0-'
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri>' . RQ.I RO+T,' U Q/uT 1U -RUT- -R_U-/I'
H#T<7=2"7>2*6!>1?" .U <d"[J',Ri>' . 000! . =Tl U QQ.T+ 1U -/ TR’ -/_+QQ'
H#T<7=2"7>2*6!>1?" .U <d"[J',RiN' ._QQO-/ ._QIl-I' U _QO/+.! 1U_-0Q.. -U_.ouQ'
#7<,7=2'7>2*6!1>1?" .U <d"[J',RiN' L T-+! T+-RT' 0O R,J1U/ 1U +R.Q+" | -T_.+./
H#T<7=2"7>2*6!>1?" .U <d"[J',RiN' . R--O/ _OT-/" u_Q/-/- 1U_-R.+. -,_Q+Q'
H#T<7=2"7>2*6!>1?" .U gd"[Ji,$'J' | T+ RQRO,' U Q,.+0' 1U ++0+Q' | - T.QR./RU/"
H#T<7=2"7>2*6!>1?" .U gd"[Ji,$'J' | _,+OuU/' /| U.R U 0,0+R’ 1U _.R--Q' + -[+TOR-/.!
H#T<7=2"7>2*6!>1?" .U gd"[Ji,$'J' /_U.-U-' _R-T+O' U_Q/URT' 1U_-RO/ -_RQQO-.,0R’
H#T<7=2"7>2*6!>1?" .U gd"[Ji,$'J' . TU+- QRU-Q' U Q,R- 1U ++U, - Q+U,/RQ+'
#7<,7=2"7>2*61>1?" .U gd"[Ji,$'J' /_,.0." [_U.J+ U Q,/U+ 1U_ ++/.+ + UO++,0+.Q
H#T<7=2"7>2*6!>1?" .U gd"[Ji,$'J' . T.T0. R,T,Q' U QQ/UO' | 1U -/.R/ - Q.00Q-,RQQ’
H#T<7=2"7>2*6!>1?" .U gd"[Ji-$'J' / ,0U/ /_U.00/ U Q-0 1U +--UQ' - T.+-++QT,
H#T<7=2"7>2*6!>1?" .U gd"[Ji-$'J' /T RTOR/' U QUR+O' | 1U +..R’ + U+0/QOT/
H#T<7=2"7>2*6!>1?" .U gd"[Ji-$'J' /| URUT. RQU+/ U Q+/.+ 1U_+UQ+' - TQO,TU.QO
H#T<7=2"7>2*6!>17" .U gd"\[Ji-$'J' ._T-O+/' _RUO-Q' U _Q-O++' 1U_+,TQ/ -_0.//U-0.0
H#T<7=2"7>2*6!>1?" .U gd"[Ji-$'J' . TO,RR' QR.R/ U Q.R/ 1U -T.O+ - O-+/Q,U,Q'
H#T<7=2"7>2*6!>1?" .U gd™Ji+$'J' /_U/UQR' T.QT' U OR/- 1U +QR,0' | - RROUU-RR
H#T<7=2"7>2*6!>1?" .U gd™Ji+$'J' /_,0l0/' TUR.Q' U Q+.T, 1U +URU," | - RQ+.Q/--"
H#T<7=2"7>2*6!>1?" .U gd™Ji+$'J' . RQOQ-' Q,/R' U Q.--R' 1U -TRU+' | - OUQQUTQ/]
H#T<7=2"7>2*6!>17" .U gd™Ji+$'J' _T-1QI _RUQUQ' U Q-T-R' 1U_+/Q' - 0-+/Q,U,Q'
H#T<7=2"7>2*6!>1?" .U gd"[Ji.$J' /| UT+.+' TQU/Q' U OTOT+' | 1U +0,UQ' | - R+Q+U,/RQ'
H#T<7=2"7>2*6!>17" .U gd"\[Ji.$J' /_U,RQ+ _RQ./Q' U Q-/U. 1U_+-/+' -_RQQO-.,0R’
H#T<7=2"7>2*6!>1?" .U gd"[Ji.$J' / U+,UT' R,/TO' U Q+0O-. 1U +UO-' - R.,--UUR+'
H#T<7=2"7>2*6!>1?" .U gd"[Ji.$J' . RTU-R' Q/Q.. U QOOQR, | 1U -O.-/ - 1.0/+.-U;
H#T<7=2"7>2*6!>1?" .U gd"\[Ji.$J' ._T/++0O' _QOQRT' U _Q0QO0, | 1U_-0..Q' -_Q-U..OUO+'
H#T<7=2"7>2*6!>1?" .U gd"[Jir$'J /| +OO0R/' | -1l U QT 1U -R-T, - T.QR./RU/
H#T<7=2"7>2*6!>1?" .U gd"\[Jir$'J' /., T+ _RQQQ, U _Q/RTQ' 1U_-Q/QT" | - T-UO+.T-;
H#T<7=2"7>2*6!>1?" .U gd"[Jir$'J /_Uuuy,/ /_Uuuy,/ U OT-QQ' 1U +OQUQO'| - RO, ROT+R]
H#T<7=2"7>2*6!>1?" .U gd"[Jir$'J . T,Q/R . Q.T.- U QOQuU+' | 1U -O/-+' - /IT.R/IR-O-'
H#T<7=2"7>2*6!>1?" .U gd"[JiOo$'J' /,UIQQ' TTOR+ U ORRR/ 1U +Q-QT' | - R/+,-.+Q-'
H#T<7=2"7>2*6!>1?" .U gd"[JiOo$'J' . TR’ . R-[-T' U _QUU/T' 1U +//R+' - RT+,-
H#T<7=2"7>2*6!>17" .U gd"\[Jio$'J' . TTQQ+ . RJ- U Q,/Q' 1U_++.T - R-T/+QO,-'
H#T<7=2"7>2*6!>1?" .U gd"[Jio$'J' . RTOR-' . Q/RU+' U Q-RRQ' | 1U +,0-0' - /QQ.UU/TQ'
H#T<7=2"7>2*6!>1?" .U gd"\[Jio$'J' . T+-QQ' ._QIQR' U_Q/+00' 1U _-R-R/ - OUQQUTQ/|
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#7<,7=27>2%61>17 | U | gd"DiQ$T |_TQr TR.-O' U Q.U+ | 1U +UUT+ | - RROUU-RR
#7<7=27>2*61>17 | .U | gd"[iQ$T /_U-QL. R/ +O' U Q++R. | 1U +UT.0' | - RQQO-.,0R]
#7<7=27>2%61>12' | .U | gd"JiQ$T' /_UROO+ RR+U/ U Qr,UR | 1U +++ |- TU+UT.UO,
#7<7=27>2*61>17 | .U | gd"[iQ$T RT+. 00— U Q++' | 1U ++T | - OO.RRQQT]
#7<7=27>2*61>17 | .U | gd"[iQ$T _TQ.T RUOUT | U QIURQ' | 1U -RO/-'_| - O, T.-O,+'
#,7<7=27>2%61>17 | .U | gd"JiR$J | +TOT' | +UQT. U0+ 1U_.QU+, | - QT/QOURUY
#7<7=27>2%61>17 | .U'_| gd"JiR$J’ _T-Q-Q' +TOU, U QU.OT' [ 1U +/ - RQQO-.OR!
#,7<7=27>2%61>17 | .U’ | gd"JiR$J' _T.T.0 T+ U Q,Q. 1U_+.UU. | - R+Q+U,/RQ’
#7<7=27>2%61>17 | .U | gd"JiR$J’ _T.AUS Q.Q0' U Q+R, 1U_+U+OR'| - JOI-TOOTQ'
#,7<7=27>2%61>17 | .U’ | gd"JiR$J' “RQIO-' “Ol+O’ U_Q/+' 1U_-RIRR'_| - /R.RUQR--'
#7<7=27>2%61>17 | .U | gd"JiR$J’ | UT-. _RIUS U_Ql+—- 1U_-R+. - O, 1.0+
#7<7=27>2%61>17 | .U'_ | gd"[JTM[[" _T+R T+ U RUT+' | 1U -/ Q_OR+/'
#7<7=27>2%61>12 | .U | gd"II.M[[" “R-QQ' R U R/Q 1U_,T,OR | O RO+’
#H7<7=27>2%61>12' | .U | gd"II.M[[" /_U-000' |/ UUU- U RORO | 1IU -U-T | Q +-Q
#7<7=27>2%61>17 | U | gd"[JT+M[[ |_Q+Q' /I Q U QRTUQ' | 1U +OT | R_O./.
#7<T=27>2%61>17 | .U'_ | gd"[JT+M[[ | +QQ-T"__ |/ +Q' U_QQ/, 1U 4R, T T/
#HT<T=27>2%61>12' | U | gd"IT+M[[ /_-UQ+ /=) U QT,.0' | 1U ++RR' | R +Q./
#7<7=27>2%61>17 | .U | gd"[I'IM[[ . /R-O+ . JOR-Q' U Q,UR | 1U +UTQ' | ,- UT/
#7<7=27>2%61>17 | .U | gd"[II/M[[ /_-UIU; /- U QO+Q | 1U -Q-0.' | T RUT,
#7<7=27>2%61>17 | U | gd"JTM[ /_UORO+ RT/. U QORRQ' | 1U -O-R+ | T_RO/-
#7<7=27>2%61>17 | .U | gd"[IIM[[ _T.UR Q,U+- U OTQT, | 1U +/TOQ | ,+ OO
#7<T=27>2%61>17 | U | <d"[J.T' _T/R+ -.R. U QR.Q, |10 --. ,Q_UTU/
#HI<T=27>2%61512 | U | <dJ.T R+ OU+-. U QRTT_| 1U -RTU+ | -U +QR
#T<T=27>2%61>17 | .U | <d"J.T RO-/- OORO+ | U OF U+, Q _RT-,
#HT<T=27>2%61>12' | U | <d"J.Ti$J | —Ol+ /_UOQO" | U QR/ 1U_++UOO'| ,0_URRO'
#HI<T=27>2%61>12' | U | <d"J.Ti$J /__URQQ'_ |/ U-U’ U O,TUO' | 1U_QT/_ | J IQRO'
#T<T7=27>2%61>12' | U | <d"J.Ti$J /_U-UR TOQR | U OTQT- | 1U +TO/ | ,R T+
#HI<T=27>2%61512' | U | <d"J.Ti$J _TURI R U OQT, |1U R, -U_UU+
#HI<T=27>2%61>12' | U | <d"J.Ti$J _TU R, u_Q,/of U ++/0' | T -U-Q'
#HI<T=27>2%61512° | U | <d"[J,Ti-$J /_UR+ /_UQT,- U Q-Q, 1U_+ TR | ,Q ROT
HI<T=27>2%61512° | U | <d"[J,Ti-$J | U-+O' /_U0-Q. U Q0QQ | 1U ++Q | - Jo-
#HI<T=27>2%61512° | U | <d"[J,Ti-$J “RR-RQ' QRUO, | U OQT,/ | 1U +ROT, | -+ TT+T'
HI<T=27>2%61512° | U | <d"[J,Ti-$J __TU+O+ Q,+QQ" | U OR+Q | 1U +RU-' | -+ .ORQ'
HI<T=27>2%61512° | U | <d"J,Tie$J _TR-UT TR, U OORQ+ | 1U _.U+Q | + UTR'
#HT<T=27>2%61>12° | U | <dMJ.Ti+$d . R.RR+ Q.+Q' U_OT/.+' 1U_+0+- | -. -0,Q'
HI<T=27>2%61512° | U | <d"J,Tie$J' . Q0. /TRUT U OQ+.. | 1U +T/+O0' | -O_QQU+
#HT<T7=27>2%61>12' | U | <d"J.Ti$J /| UR.Q RR/R' U QUR+O' | 1U +.R’ -_RT.Q
#HI<T=27>2%61>12' | U | <d"J.Ti$J' R-,U; _OT/Q+ U OR/ 1U_++UO' | -. TQT-
#HT<T=27>2%61>12' | U | <d"J.Ti$J _T.RO' R+, U O+++T' | 1U_JOOQ' | -+ RUJ;
#HI<T=27>2%61>12' | U | <d"J.Til$J’ RQ,/O' 0Q+R_ | U ORR, | 1U +Q+Q/' | -U_JUR.
#HI<T=27>2%61>12' | U | <d"J.Til$J’ /_UJR. T,TQO' U ORTU+ | 1U +0-Q' | -O _UQ.-
#HT<T=27>2%61>12' | U | <d"J.Til$T |_OTR+ TR+ U_0-,0' 1U_.0TQ/ | -Q UT/
#HI<T=27>2%61>12' | U | <d"J.Til$J’ ROQ+.. Q. TT U 00.TQ' | 1U_.URU, | -Q QIR
#HT<T=27>2%61>12' | U | <d"J.Til$T “R.Q- . Q00,. U 0-.Q0' | 1U_.QU+T | -Q OOT.
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SGDN2;a?<',62' .U g5 [J') U_/R,QR’ U_.Q.+' U T+.Q/ 1U_UOQ.R' | O_TU/;
SGDN2;a?<',62' .U g5 J) u_/,/R' u_.ot/ u_T/.U- 1U_U.QuQ' R,00'
SGDN2;a?<';62' U | g5 U _//QO0. U_.Quo/ U T.QO/ 1u_ul/,. /_.0l.
A,-1A,/>2B=2' U | gdhay /_ORQ/- /_JUIR; U_T+00-' | 1U_UO/R' | O_.++T
C?DE;>!?"

A,-1A,/>2B=2' U | gdhay / RTUOQ' | /_/TRR' U_T.RU/ W_UMH++ | [ --)
C?DE;>!?"

A,-1A,/>2B=2' U | gdhay /_QIl.O' 1 IQLI U_T+TTQ' | 1U_UOU-' | O_-ROr
C?DE;>!?"

A>7<=26(%(>7<6( U | gdray U R/OUQ' | U_QQ/IQ+ | U_TR-O/ 1U_U,Q/. Q-+
1<6)2=(?<68?

A>7<=26(%(>7<6( U | gdhay ,_O/+U0' ]+ U TT+0O' | 1U_UUOQO]| U_0O.-
1<6)2=(?<68?

A>7<=26(%(>7<6( U | gdhay ,_U+/O' _U-r U_TTUU,+ | 1U_UURTQ'| ,_./+/O'
1<6)2=(?<68?

NG(>7<=2=2"21"?<' U | gda) / QQU-Q' | / +QU+R’ URL/ u_/Qor |/ .Tu.
NB(>7<=2=2"71"?< .U gd[J') /_ORU+O' /_O0oT U_Q.-uQ' 1U_-TR+, -T_+,
NB(>7<=2=2"71"?< .U gd[J') /_OTU+O' /_IOf' U_RUO/O' | 1U_-UU-! -U_U+/0'
FG!1=2?7D?")2=(;2' U | gdhay + UTTUR' | - T+UO- U _TQ-T/' 1U_U-Q.- | - OT-
86(>7<=2>1?%86(>7<3

FG!=2?7D?")2=(;2' U | gdhay +_/IQT - TR, U TQUQ. | 1U_U-TQ' | - TR+
86(>7<=2>12%86(>7<3

FG!=2?7D?")2=(;2' U | gdhay + U/QRT | - T+0OQ' U TQ,Q 1U_U-RT | - R./O'
86(>7<=2>1?%86(>7<3

[><>NN6DG*;62' U | gdray _QR+O' ._0-Q.0' U_TQ+/ 1U_U-Q--' | - 0Q.0

5]%00T'

NQI




[><>NN6DG*;62' U | gdhay ._OTIQ, ._1.0IQ' U TQUR' | 1U_U-0-O' | - /RU+
5]%00T

[><>NN6DG*;62' U | gdhay _ Q-+, _ITTQO' U TQ+/. 1U_U-OTTR| -_O,+./
5]%00T

A,-1A,/>2B=2' U | <dray R+, _.QQ' U R+ 1U_R,-R' ,._lITO'
C?DE;>!?"

A,-1A,/>2B=2' U | <dray _OTT +- U_R++ 1U_R-T. ,._OT-T'
C?DE;>!?"

A,-1A />2B=2' U | <dray _T-Q-, T U_R.+U/ 1U_,QUQ+ | + Q,-+
C?DE;>!?"

A,-1A,/>2B=2' .U <d"[J')' /_U,, ._O+.UT U_RO/.- 1U_,./0. ,»_OURR'
C?DE;>!?"

FG!1=2?7D?")2=(;2' U | <dray - - -+ U_RT 1U_,,0/- T +R.
86(>7<=2>12%86(>7<3

FG!=2?7D?")2=(;2' U | <dray - +R/T+ - ,QTOO U_RRQ.. u_,T., T /TU!
86(>7<=2>12%86(>7<3

FG!=2?7D?")2=(;2' U | <dray +_ -0Q-' - T-TR, U T+QTR' | 1U_UO.U+ | /_,.-O'
86(>7<=2>12%86(>7<3

FG!=2?7D?")2=(;2' U | <dray + U--T + U-UT/ U T.QTR | 1U_U/+.- _-Tur
86(>7<=2>12%86(>7<3

A>7<=26(%(>7<6( U | <dray U TU/R' U R.T/- U_RTQ.R'" | 1U_,UR,O' | R_OROT
1<6)2=(?<687'

A>7<=26(%(>7<6( U | <dray U QUUTR' | U_O+.4T U _RRRTT | 1U_,,Q0Q' | T_./uQ'
1<6)2=(?<687'

A>7<=26(%(>7<6( U | <dray - - RQO' - +U-Q' U_T/U- 1U_U.OU-' | + OTO,
1<6)2=(?<687'

A>7<=26(%(>7<6(' .U <d™J',' ,_O+0-/" -1, TO' U_TQO' 1U_U-.-T ,_TJT
1<6)2=(?<687"

NB(>7<=2=2"71"?<' .U <d"[J') /[ +T-Q, /[ +.U+ U_/++/R' 1U_O-R,. U_.T.!
NG(>7<=2=2"21"?<' U | <dha /| +0.0' / +-U.Q' U LU/ U 0,/Q+ | .T ./Q
NB(>7<=2=2"71"?<' .U <d"[J') /_U,Q,; /_+.QU.' U_r+/- 1U_o-/U.' /U_-UU.'
NB(>7<=2=2"71"?<' .U <d"[J') /_+00.." [ +T U_L.UR' 1U_o/, T_U-T
[><>NN6DG*;62' U | <dray + TOQU, | + Q+0, U RT., w_,,T. R_TTU/
5]%00T

[><>NN6DG*;62' U | <dray + Q,Q.- + .QRQR' | U_RRUUR' | 1U_-QQ." | ,u_-/17'
5]%00T

[><>NN6DG*;62' U | <dray | -+/UQ' ._QRU-+' uT.,+ 1U_UoUuO0Q| ._RQ-Q'
5]%00T

[><>NN6DG*;62' U | <dray + Q,Q.- + .QRQR' | U_RRUUR' | 1U_,-QQ." | ,u_-/17'
5]%00T

A>#1;,<",62' .U <d"[J') U_+RUQ. U_+.U+R' U_RQQQ/ | 1U_,+U+T" | ,U_.Q-+'
A>#1,<",162' .U <d"[J') u_-T,+ U_-R+,+ U_R/T.Q' 1U_/,.. -0
A>#1:<',62' U | <dha U _++0/. U +-+.- U ROQ/. 1U_,.Q/+ e
SGDN2;a?<;62' U | <da) U /R,OR' U Q.+ U T+.Qr 1U UOQ.R' | / .. TQ
SGDN2;a?<';62' U | <da) U_/OQO-' U .TQ-+ U RR.QT' | 1U - T _R+UO'
SGDN2;a?<;62' U | <da) U_/QQO-' U .R-+. U TT+0Q' | 1U URQO' | R_.OQR'
A,-1A,/>2B=2' U | <dra _ITR' - u_T 1U_O+Q,+ | -/ -TO'
C?DE;>!?"

A,-1A,/>2B=2' U | <drpa _IR; _uT u_TQ 1U_OTR.Q' | -Q_OT,/
C?DE;>!?"

A,-1A,/>2B=2' U | <dr IR+ /U, u_/-+ 1U_O.++." | -/ JUIR'
C?DE;>!?"

A,-1A,/>2B=2' U | <drpa T _TTR U_T-/O' 1U_QUR, | -R_UQ++
C?DE;>!?"

FG!1=2?7D?")2=(;2' U | <dra - QUTQR' | -_/-O.- U Q.-UR' 1U_-TR+' .,_R-O.
86(>7<=2>1?%86(>7<3

FG!=2?7D?")2=(;2' U | <dra - T,T- - QRQRO' | U Q-T 1U_+/RQ | - T,T.
86(>7<=2>12%86(>7<3

FG!=2?7D?")2=(;2' U | <dra - OTRTR' | - /-./' U_Q+RQ' 1U_+U-RO' | ,-_UUQ-
86(>7<=2>12%86(>7<3

FG!=2?7D?")2=(;2' U | <drpa - TUTQ+ - QROQR' | U_Q-,-+ 1U_+-OR' | ,-_T/O+
86(>7<=2>1?%86(>7<3

A>7<=26(%(>7<6( U | <dra+ - UR/++' ._QT,. U T.0UQ | 1U_Ul/.. - TR
1<6)2=(?<687"

A>7<=26(%(>7<6( U | <drpa T4 ._QuUT/ u_T/--Q' 1U_U.RT, | _T+T;
1<6)2=(?<687'

A>7<=26(%(>7<6( U | <dra _TTT. ._QQO. U_T.RQQOQ 1U_U//RQO'| -_0/Q'
1<6)2=(?<687'

A>#1;,<",62' .U <d™J'+' 1,-RU_/URO]| 1,-RU_OU--"| uU' uU'
A>#1:<',62' .U <d™J'+' 1QOT_QUR4 1QOT_Q/,,0] U_TTTTT 1,_UUJiu/ | U_uuu.
A>#1;,<"',62' .U <d"J'+' 1T./ QR+/' | 1TRO Q,,+.'| U_TTTTT' 1,_UUJiu/ | U_uuu.

NQ!




[><>NN6DG*;62' U [ <dra+ - —UT-T U_R-+' 1U_,TOR, | Q_RU-Q'
5]%00T

[><>NN6DG*;62' U | <dra+ _Q-RTO' O+ U_R,.JO' 10_-U/,, R_+R
5]%00T

[><>NN6DG*;62' U | <dra+ Q- —ol+ U_R-QL" | 1U_-UUU,+.| R_-R/.
5]%00T'

NB(>7<=2=2"21"?<" U | <d'@+ Q OOR,0' | Q O/RO | U_RT 1U RQU+- | +. JU.O'
N(>7<=2=2"21"?<" U | <d'J+ O _TQUOR' | O TQ-00' | U ++,0Q' | 1, ,U-R/ + Q-+
AB(>7<=2=2"21"7<" U | <dii+ Q UJ/QR_| Q -QIRU" | U +T+0O' |1, U+, U_O+/
SGDN2;a?<;62' U | <dJ+ U_R,00' U Q,00R | U T-URR' | 1U UR-+ | + -OR!
SGDN2;a?<’62' U | <dJ+ U_T-+Q' U_QRIT. U_T+U-" 1U UQ-+ | - ROO.
SGDN2;a?<’62' U | <dJ+ U T/RIQ"__| U QO-/ U111/ 1U_URRT/ | - RU-/
56*,D?D?' U | gd"J) R -J,. Q ORR,’ | U —OT 1, /U O/ U
56*.D?D?' U [ gd"J, Q TURQ+ | Q .RUR | U_RJ/ 1, OTJIUU' | .00 TT+
56*:D?D?' U [ gd'J) R ,URQ+ | O /JUR u_-U./ 1, OUJIUU' | O/ TTU'
56*:D?D?' U o -0 0.0.Q | O R7TO. |U_/UT 1, RTJUU | -, T-0O'
56*:D?D?' S -0 _Ji0," J ROQ, | U_,.++ 1, TJIUU | -0 +I
56*:D?D7' S -0 QQO,” | 4 T, u_ i+ 1, TJI0U | -, +.
56*:D?D?' U <[T U_+-0' T JQR+. | U T~ 1, +QJIUU' | QO _,-T-
56*:D?D?" U< T QRR, | T +TOOT | U -QT.Q' | 1, -QJIUU' | -00_.Q-Q'
56*:D?D?" U< T 1T+ T .TQOO' | U -0,/ 1, +JIUU_| RO /I-Q'
56*:D?D?" U | <d"Jy R_TO,0' | Q RR- U_uQ-/ 1- 0-JIUU" | -UO_.+-,
56*:D?D?' U | <dNJ, R_.Q,. Q _o-or U UTRT | 1- RJIUU' | -,0_++Q'
56*.D?D?' U | <d'J) R Q0+ | Q Q+.+ U UO+/+ | 1- QJIUU | -, +.-'
56*:D?D7' U | <dhJ+ R_T+R R_UQ.T _QOJIU/' | 1, UTJIU,; | +RO_/T+T'
56*.D?D?' U | <dJ+ R_OL. Q TQR-'_ | T_TOJIU/ | 1T -JIUU' | +QT O..,
56*:D?D?' U | <dJ+ R ++. R -+ _.0J1U/' | 1/ 0QJIUU'| +R, 0,00'
56*:D?D?' U | g5 O URT. | . T.J U_u+U/ 1+ RJUU | + /UT
56*:D?D?' U | g5, O UR++.' | / UROO, | U UR+ | 1+ /QJIUU | ./ Q0T
56*:D?D?' U | g5, O_UR++' | / UROO, | U UR+ | 1+ /QJIUU | ./ Q0T
H6$!G<?] U [ gdJ, | T /_UTOQ' U T.0.+ 1U URQ-Q' | R /QI"
H6$!G<?] U [ gd"J; | Q-+ _TOUUT_ | U TUQ-- | 1U UTQ+Q'| T _/OQ.
H6$!G<?] U | gd'J) IR _TLT U T-OT., | 1U UQ/RQ' | Q_/R'
H6$!G<?] U | <dJ, N __T/QO/ U RU+U/ | 1U -T+’ |.0 0,0.
H6$!G<?] U | <dhJ+ o _/-UTO' U_QUTT | 1U QL.O. | +, ROOO'
H6$!G<?] U | <dJ+ . R.JO. __I/O. U_ .+ 1U Q/,TQ | -T RO
H6$!G<?] U | <d'J+ __+QO/. _+U-.0' U_TRO' 1U Q+J/O' | -R_+.+
H6$!G<?'F' U | gdJ) _+TU.O' _+H-Q U T-Q- 1U UQi | Q .-
H6$!G<?F' U [ gd"J; _Q+U/ + Q-RU/ U T4+ 1U UR.J |7 Q"
H6$!IG<?'F U | <dNJ, _+UIll _UT-RR U TUO+T' | 1U UTR-T | Q RT."
H6$!IG<?'F' U | <dJ+ + QIRO- | + QITQQ' | U /+-OT' | 1U O-TR- | -. TOTR'
H6$!IG<?'F U | <dJ+ + RO + +.0' U_/UQOQ | 1U_OQRQO{ -/ TRO/'
H6$!IG<?F' U | <dJ+ + [TROT | + —+. U //RQO' | 1U OU-JO' | -. U+/
#HI< 72722761512 | + | gaJ, |_+T- | -+0r U_TOR. 1U_U+OOT.| + ourr
#HI<T=27>2%61512° | + | gdd) /_ 00,UT__ |/ Olio- U T00.0' | 1U U+R- | - +.Uf
#HI<T=27>2%61512° | + | gad, |_OQ+.S |+ U_TQQQ. | 1U U+-0' | - T.JO.
#,7<7=27>2*61>17 | 00’ | gd"[J', / QUOT__ |/ O.RUS U _/+R, 1U_0.00+ | O+ /+Of
#,7<7=27>2*61>17 | 00’ | gd"[J', /_OQTO' 1 1I-Q' U_R, 10 [+ I+ 4
#7<7=27>2*61>17 | 00’ | gd"[J', /_JIUTT | T+ U_O-TR"_| 1U_QQUOT| @/ Q-0.
#T<T=27>2%61512° |+ | <d™[3, | Ul+T . ROUT U T.Q 1U_U/ORT' | . /OT-
HI<T=27>2%61512 | + | <d[J, /_OTQ. __OR-+' U T.00T | 1U ULQR' | . +TTQ'
HI<T=27>2%61512 | + | <d[J, _RT,++ __0O-T, U T+OU- | 1U_UOO," |/ +Ur
#H7<,7=27>2"61>17'_| 00' | <d"[J, /_UOR/ /_U.Qf U_+/+Ql" 1, UfTR-_| R+ /+Q'
#7<,7=27>2"61>17' | 00' | <d"[J, |_++QT' |0 U 4T 1, ,0QQ/ | T+ QRR/
#7<,7=27>2*61>17' | 00' | <d"[J, /_-QT |_U-+0' U_+.+ 1, UTR+. | RR_-RTR'
HI<T=27>2%61512 | + | <d"[I'+ I __+ROR' U QR+U, | 1U -.O0; T OTQR’
HI<T=27>2%61512 | + | <d I+ _+ROQ/ | . -UR U QORR | 1U -Q,TQ | .U QR
HI<T=27>2%61512 | + | <d"[I'+ _R-R. _QUQT+ | U R+ 1U_,R.RO' | Q +RT
#7<,7=27>2"61>12' | 00' | <d"[JI'+' . RRO++ | . RR/+, + URJL* | 1-R RQ+T'| ,..- RRRQ'
#7<,7=27>2"61>12' | 00' | <d"[J'+' __RO/T+ QT Q_.JLU [ 1-, URR" | R¥+ +,UQ'
#,7<7=27>2*61>17 | 00’ | <d"[J+ _RQQT+ | . _0/0Qf | JILU 1/ U-R-’_| TRT +RRQ'
#I<T=27>2%61512° | + | g[[- /.0 _+UU,. U_TRTT U UU/ |, +UQ
#HI<T=27>2%61512 | + | g[[- R QTORO' | R QTUR | U TRR__ | 1U URT | - UL
#I< 72752761512 | + | gl[- —_J/oQ' — OR+O/ | U TTUT | 1U UUT./ |, UIQ'
#7<7=27>2*61>17 | 00' | g[[~ -0, - -RIQ' U +Q0Q, | 1U_TQO/T | ,UR_QROR'
#7<7=27>2*61>17 | 00' | g[[~ J RO+ J/ UTU-Q' | U _JRU; 1U_QRU/Q' | RO _T/,+
#7<7=27>2*61>17 | 00’ | g[[- ._.T.Q0' T U_.RR 1U RU,+Q' | RT -OR+
HI<T=27>2%6512 |+ | <[~ . fUOR_ | U Q-00' | U TT/ 1U U0/, | U/,
#HI<T=27>2%6512° | + | <[[- R_.—, Q QU+R | U TRTT/ | 1U UU, _U-R-
#HI<T=27>2%6512° |+ | <[~ _T.U/O' e U TR+ 1U URT/ |, T-1-
#,7<7=27>2%61>17 | 00’ | <[[- 000, |, uT.T u_jl-+ 1U_/T+TQ' | OU_.OR,

NQ«




H#7<,7=2"7>2*6!1>1?" oo' | «I- . +UT/+ .+ Q,+0-' U OTRRT' | 1U +/R-O' +0_.Q-'
H7<;7=2"7>2%61>17" oo' | «[- ., QQQ.T' ,, ., T+0' u o, 1U .-TU+ .+ 0Q0Q'
#7<,7=2"7>2*6!1>1?" -+ ol T .+ T -TQ+' U TTUT. 1U_UUT, e
H7<;7=2"7>2%61>17" -+ qll'. R RUT/- R _O++Q0O' U TRTT- 1U U,U,+ , R,
#7<,7=2'7>2*6!1>1?" -+ o[ R _RT/.O' R TR/Q' U TTU-- 1U U,UU; ,_ +QROO'
#,7<,7=2"7>2*6!>1?' oo' | o[ T .U.RR' R ORORR' | U +OT//' 1U T1T7..Q' Q.
#,7<,7=2"7>2*6!>1?' oo' | o[ R _QU,+0O' R U,/UR' U -.+QQ' 1, UUTQR' | +Q _QU-Q'
#7<,7=2"7>2%6!>1?' 00" | o R_TTU,- R_./- U -T-+.' 1, Uuuy,, ,+Q_UU-+'
#7<,7=2'7>2*6!1>1?" -+ <[[, T ++/.- T -/OTT U TT+RT 1U UUO+ | U /-
#7<,7=2"7>2*6!>1?' -+ <[, T _OT+R' T O,./R U TT.0' 1U_Uu/., U_.O-R
#,7<,7=2"7>2*6!>1?' -+ <[, T Q-,QR' T .UQR, U TT.U 1U UUOUU'| U T+l
#,7<,7=2"7>2*6!>1?' oo | «I') T ,.0Q' R _//ITR+ U _.uU-Q, 1U TURQ/ | QQ Q+R.
#7<,7=2"7>2%6!>1?' oo | «I') T +O+-. R_QT,Q/ u_.uqQ/ 1U_RTO-R' | QO_0Q,Q'
#7<,7=2'7>2*6!1>1?" oo' | «I) T -/O+, R O/,.+ U U+t 1U RTTT, | QO T+-.'
#7<,7=2"7>2%6!>1?' -+ g57J", + -0, - TT U RTT.- 1U_,Uou, ,U_R.QT
H7<;7=2"7>2%61>17" -+ g57J", . -TROR' + O/QR' U T,T++ 1U URRU,' | R T+QQ'
#,7<,7=2"7>2*6!>1?' -+ g57J", | ,,-+Q' . QTUTQ' U T-R/, 1U UQ.,Q' | Q /RTQ'
#,7<,7=2"7>2*6!>1?' 00' | g5MJ') /| UlIQ-, . T-0OR' U .-0/ 1U RR.U-' TU _.0UQ'
#,7<,7=2"7>2*6!>1?' 00' | g5MJ') [ Ull-+' . TR-QT' U +,-++' 1U TRTT-' | ,UU /IU/
#7<,7=2"7>2%6!>1?' 00' | g5MJ") UL /_UuoTQ' U -T-T 1, -/ -l +Q+-
#,7<,7=2"7>2*6!>1?' .U <d"[J'r /., TQQ' /| ,Q/IRR' U OT-R/ 1U +O0T.' | OU T.,;
#7<,7=2"7>2*6!1>1?" .U <d"J' /_-RR/ /_+T+U-' U QT+T 1U +T+0' | /._OTTT'
#7<,7=2'7>2*6!1>1?" .U <d"[J'r /| -TO,0' | -I+-R' U Q,-+ 1U ++T.T' /O _+R--'
#,7<,7=2"7>2*6!>1?' .U <d"[J'r /| U+RR+' . Q+0-T' U OORRO' | 1U .U- R’ 00 QT+R'
#7<,7=2"7>2%6!>1?' .U <d"J' . Q-R ._-ROTQ' U _ORO-R' 1U +Q0.Q' | O- /-+T
#,7<,7=2"7>2*6!>1?' .U <d"[J'r . T.0.) . IR.-Q' U 00--Q' 1U _.,-UR' OR_.+QT'
H#7<,7=2"7>2*6!1>1?" .U <d"[J'+' et T U _..+0' 1U RUTTO'| +-_,,,0'
#,7<,7=2"7>2*6!>1?' .U <d"[J'+' . -TUOQ' . -TUQ+' U +UTR. 1, ,QU/O .0_.uQT'
#7<,7=2'7>2*6!1>1?" .U <d"[J'+' . +RIT' . +R/-R' U .U/U- 1U TU-Q' +/ QRR.
#7<,7=2"7>2*61>1?" .U <d"[J'+' . +tU/RR' AN U +0-0. 1, ,.UOT' J_--+Q'
#7<,7=2'7>2*6!1>1?" .U <d"[J'+' . +-Q+T' . -QQQO' U +Q-Q' 1, U,+Q0O' U T/
#7<,7=2"7>2*61>1?" .U <d"[J'+' ._+-,0T' ._-OTUY, U +O0U+' | 1, U+, .U_,0/Q'
#7<,7=2'7>2*6!1>1?" .U <d"[J'+' . +0Q/ . +U- U +ORR.' 1U TRILT' +T_UQUQ'
#,7<,7=2"7>2%6!>1?' .U <d"J.' . 0QT.0' . 0.1/ U QRTQ-' 1U -+OUR' | R T/-'
#,7<,7=2"7>2*6!>1?' .U <d"J.' . RTTOT . R-,UQ' U RTTQ' 1U_TR.T' J T+.Q'
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