t R A*M I N Z

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
T0 FOSTER CIRCULAR ECONOMY

# 0$ %&

#0C 0* ) *+% - %% 1%,

0r¢ ot ) ) 0 (*1

! " 1#1$
%& ' H()*  + -+ . (N0 $ #



Q\\’\\i\un
N

ERA-MIN?

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

(0 (%

) 1o

12$!

3 $1$ (I(

411 356%7)89! ## -+ | ( 1$
(! 3 $1$ (! (

0%



\\“\:j‘““
\\\

ERAMIN?2
4 *5)
3 1 (! 356%85 ! ( 1 < -- (3 # 1 1 ($#
=t @l (L # Nl & (3 1& 1 1= ( (# (*> 33 $3
51 & # #& 1<l o-- 3 1*3(# I1=( 3
56%85 | =l ## & ! $ 131 ((!
?
@ (
$ (&* 5! >12! (3 $!$ ('(3 (! &# 3 >
#(V 51 $##HE ) | #( 1 3 A | 3 0+ 56% 85 56% 7)8
>33>( $! -
(1(! 35! )Ye'!o (3 | 6>7 #(* 3 5B 6>

7 #) & 3 &#l 3 > # (! 51 31$3 $!
('# (3 1&! 6C) & ( 3(>##/ 3 & 31%$3! |
#t -+ (S## (> L # #H( - -* (8 &#l (i
3! $*x1 % # # > #( (! 3 >12># (! 2:
/= & (D

4 1 nec)ynn 1 51

6 $ !11eC) $ 3 ! s 1 $ # # > #(
I((5 ! $#I ##:

01& 51 (1! >12 # 00 () & (%
I ! N |

) 1& 3 ! : 13 # & ( 6C) & ( 3

16>7 #(
3 L (! $1$ (1( I I (ES$!( 5B
(B S % ! o 5B 1 (8 (! 56% 7)8
> #(! ( 56%7)8 $3 13 (3& 5B 56% 85 (
( 0*>33%&(3 >2 A (& A >33 1 11 1#
$1# $1$ (31$33 # 31 = ! (V# #(3(!" 1 $!

$ 116C) ! ( (5!

0% 3! 2



't $ Y&

%()*"+ , %)I™ % "% # % "/
$ %" "0# " % 1 ' % ! % "-# ' % -'# ' % '
% - ! %#H/IH#2 #3 W#3 ' %+ / ! % -
*4 %15, / ! % ) % ! / 6 78

Y Loor( (o (L ( w1 > #1031l

(> 3 =l ## -+ >#E (3 ($ (! 3 IS
$ # # > #0D

T ## *

YORE

) O # #(
3 ## 1 (! 356%7)89! ##-+>## /(! 3#S( ! (
356%7)86( 3%$ >33 (& #I/# ! 356%7)8>/ * D 3 DEE>>>
|$E >(E-+ 3 ! I# (3 ) >#t/ # >33 $ (%
I( 35B6>7 # ) &* 34 $)# 10# ! 351
YI& 10 (3 !6>7 #C* (>## ( >33 I# $!# | (56%
78 >### (>335)16>7 #(! Lot (& #

0% 2!



R
uases!

ERA-MIN?

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

I 1(56%7)8 ((! $ 3 5BF( ( L # 51 (B! (
>3 3 $ $3&# ! 3 > #> (! ( $3
13 1 # 3 1 3 (*2 $ 3 L #
(L (o #(#wY I3 # 1l
4 W7*,5
6> #( #4# (( #' 3 & #! I 1& & &' ##: #
3M$ (! 3 1 3 > & & ! (( !
¢ *(3 (/1 (' # (* 3! &# ¢ ( 'Y (rv> T (
511 (1((3(!1( !'*3 #(* 1&* I( * 3 > [#
$: (v 3 - ##! =l 3 5B 3 (( & (#)!
> #(
8> 3$ ( #I( : | 3 ## >##t G ($(!' ! $ >
#6( 3! &# 21>#$ | A#l ! $ (& # 3 !
i # 1 1 ( 31%3 33 (# 3 (! 1&*
$ 3(3 ! #HFE( # >3 > (/'3 ( [ 13
P((* « v (& 3 (N H % | ##Ex ($ r
& (I $(C # (v (>3 3( L# (!
(/( $3 L#: (#
%$! | - A (3& ! / | 356% 7)86( 3 %$ 3& 3
) (7(% 0*(%(*) 5 8 L L$ > #( 3 3 #t
& =!I (13 # Il:(@3> $ # $ 1 SO
* 5 (%)%l ) & 3G (! A#l 1* 0§ | ($ 3
¢ (3 (:1'C(:3%>8% SI#> %(# $* 3 I((
#! I (31 (!3 # 0 ( $ $ * (3¢
& #UA# 1 (1 (!@ I 3 * I &# 21># $
o1& T# (0 (
%716 1 & 3 (! #( % ($ I/ 38& I
(¢ $( # (5L I ( >3 3 ( b# (! I
(I $3 L#: (# 3( G (( (3 3 #'!'# (
#1 (%13 W((/#: (! ( I 1& & ($! # 3 #$%
(#%
*5) 9 (. ,0),*7: %O (%( 5 (+* c0) 71 ) 1& 3 !
! #  +*5) o( 31$31 3 >3 (# 3 ! 3(3 !
#( # >3 >( /' (3 ( [ '3 1 (* >3
C v (& (3(NmH '3 & 3(* & & *O) 7 3WHS$ (!
3 #H( ! VHA L (0 (! (! 3 # 1& I(*!
v (NG ( 3 (! ()
3!$31 3 #$3 */ $ ( #>(*> $: (
*5) 9 (.,0)*7:0) 71 H& | ##$ # ( #: A &
#t $ 3## $() M (1 >33 L(r o 1%8& (13

0% 6!

$(

2



Q&iuu

ERAMIN?

!
! 56%

# (3 I>( (: 3(>## /o $5!F #
! : S (G (
* )@ 5(* 3!1:>33 Il (23% ( 3( *3 #>!
#( #( [, 3 1x # >3 3 (( # &#
>12 3( G ( #/M# ! L1 3 $## # (0 (
( (* L (2 & #S$ # # (*
#>x# o # # #> * * 3 &# P1##$ & 9
x> &1 # (0 # I((>## (V= & (! # $ 3
43 1 1 P##E S ( I &#! # 5B ! &
# > #( #
133 =t #( + ( !'#6C) ! =((! >3/%! #H1 J* 56%
N8 - - 3(( ((#: 1 [ I & # 3 > #( ! 51
[ # >3 3 1= &(! 3 4 $ ) # ' 0o# ! 3 5!
)& 10 (3 50!16>7 #( $3# I 56% 7)8 3 (13
6C) = (>((3 '3 I 3&# 3 * A#l | $*
I3 ( 131& $#! #$ 3(/( ! # > #(
N8 >## 1 #1 3( ! ( 1& 3 > #H&# 3 * 1V (( H
A#lTx A#L T (S (/! ! # > #( (!
(3! I (1# #1> &! # #$)# >3
l. )
9", <7 =>

0% ;!



Q&iuu
N

ERAMIN?

I$1$ 1 (1 #( 3 # >3 I I1: 13*56%7)8 >## |
3((V 31 /11 1(# ! 3 5B FC (' ' # 11 $
= ( $ $3&# ! 3 > B> (| (L $3%*(
3(N(H* 13 1 # 3 13 (
3818 (1( 3('$ (( 3 (156%7)8 3& $ !
o VHE SV #/$ (! 3 = Moo+ 3 (11 # 10:
51 3 >l#*x S#t # = # 3=l L VH(I() N #
$ ( (' (' I35 A
" 8
(7 57 %7 % *
%$ 7)8)4 56)H '5 )58 )%* 5 8H.HKL% 5 )88HM% )N8 06H'B )M% |7)8 :
14 E# ( H8'4 MHHS I5 584 :%005.)90 H8'56PH50 M.%%8'5658 IH
146 E# ( H8'4 .%805658' 5 H8H7)4 ; 58 )88HMY% )515.5)’ (1 (
1 <# )8%8 )%'H6% 'S 54 B'H4 5 06HI5 H4
H7)4)H8 8% )H8%. '5 )8M54 )K% )H8 )58 ) ) % Q
3# 5 8H.HK) % H8) Q
# )88HM0%% )H6%:H) B4O540B4 5054 2(
%K58 5 '5 .R58M)6H885758 5 '5 .% 7%) 6)45 5 .R58 56K)5 | %'575
9%K58 5 8% JH8%.5 '5 .% 65 :56 :5 %86
06H95 7%8%K5758 9S.) ; H8 15:%. H 556%. 7)8) 4 6Q ,
K H 5'B % )H8 %8' 6545%6 ; 985.)E171
V4 '50%6 758 H H77B8) % )H84* 5856KQ %8' 8% B6%. <)
654HB6 S4EK5H.HK) %. 4B6M5Q )65.%8"
) # 7)8)4 56H '5..R)4 6BP)H85* '5. RB8)M564) %R 5 '5..%) 56 % | 7)B6
0l 8966H'HI5 58 6B7 1% %8 ) 6HPIHIB 816
o $# B8'% %H 0%6% % )58 )% 5 % 5 8H.HK)%
o BE) 9% 5% 5T5 B )M% 058 6B )B%8 %665% JBMY% %7%B BE) | po )
' 4BO56)H6* % 56 5 %6))* 'SPMH. %6)) 4) )8HM%6))
418, 7)8)4 64 MH P% )PH16%P5M%895* P8%8H4 )8 40H6 7)P4
4 3% '50%6 758 H 4)58 5 %8' 5 :8H.HKQ 4
4 58 6H 0%6% 5. '54%66H..H 5 8H.HK) H )8'B4 6)%. )
4 7)8)4 56)H '5 5 H8H7)% Q H705 ) )M)'% 7)85 H
4 E" 9%K58 )% '5 )88HM% )H8 Q )8%8 )% )H8 570654%6)%. ' .
*4 %4)..% Q .5H8 °
4> M5605 U6 )88HM% )H844Q4 57 M 1&
2 B60)Q5 1).)745. M5 508H.H9)O %6%4 )67% OB6B7B B1) %C




\eeee
\'\\\

ERA-MIN?

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

"# $ %&
(%) +( ! 39 #( (& ( 3! S # # > #
($! ' (&# (! 3 # | L* (@3>  $  N& %(
& 3$l= & 3 1I( ( 3(3# ## 1 1 #1113
(C M (# LS 11 I
#O10 om 1(0 (3'H #& & $$ (131 # |
3 1& 113 C#*1(( $ (! > #( 3:(3#/ 4!
G :3 A ($ ! ( # # 323% % ( >12
281 3 > 1 3( (! I( 3 1= 131 & ##
/ # Pigl 1
3560%7)89 ##-+>## ((3 ($ (' > #D
T #HH*
(1
) O # &
3 ( 3 &# 1& 11 (! / 3 56%7)8 9! ## -+
(#( (131 $*1 ¢ # # > #H(# #*1& $/3
(1 0 (0 (1(( 3w$ # | & 1(* ! 3WS # ( (>## #:
! # & $ 3 >: ! # 1 I Co# #:(!V 3 M
& (! >3 /2% (* $ J(CH( (- $ (3w
&# (1 #0( #( (( &(M(>12$ #H(# 1$3 & $
(1 3 >  #(#
3 # () (! 3 > # # c# 3<# I S (
8& 3#(* WH>$ (( 1 3%13 (1 3 1 | :#>33> |
LOA# #0$ (1 (* L # >3 1= 1(#()
J( NH(H#: L W I 3 >3 I # #1 (3 4
> #((# $ & ! (*( # 3 $ * 11 4 # 13
1% > # 1 3 1% # (@Q# 31> 3
(#(>##1 (( 13 /#
1 3= &( A (13 1 (( ! :56%7)89 ## -+ # (
(3 ( !/#>
A+/ 0*=. (* %O0*.(>+* 5. 7 D3 &#/#:1 (0 (
S( L A# $ & ( ( =2 G( '(( 3
$I> $SH# 1> #( 3 I'* A#H | $>## 1 (
# 1113 3(0 > (2 $1 > 3G (! 3 A# |
$! S (O Y (A (< ((:! 3 ( #(# 01(#
( >! * 3W$ (& L#( L ( #A#H 1V
I 3(& 3 (! $ 1/ ! (* 2% 3 #(
LB () &> # $& (LT 1L (1 #A

0% <!



R
uases!

ERA-MIN?

#  A( & | #E # (I # >: 01 I(#((3'#
($ Lot 18 !> (3 $1# 1 (N (14 (( 1

&#' * 3183 ($ 3 > #( ( # >3# $ (! 3

&! 13 3( 131 /[ 1(! 3 # 111 ( (

# U313 (3B I(#( > H#H# I (' (1= ! 1HE $! #

$# 1(

(%7D3 ($! ! (3(3%3 ! 13 3(! >
(28! 1(#3 !/ '3 (! >  #! :#$ 3
(I 1! # o # 2o rr () () 3#( & > ((
#2 3 A (1! 3 | [#:1 3 # 11 ( #S@HI 2

L (>##t % ) 3# ] I ( $ ( 3$ (! 3 (/I 1!

R(/( (! &:3%3! R 4M;(! 3 65 %; $# 11 >33 ( : :f

l( %# (R#/ #!'G 3 A 13 >1 ($!

(! *($ ! ( # #32%

*) (%% 79 *5) 5 (.,0)*71 o1 | . 6 $

L ((( # 11: 1& 3%$3 ! #1 ( ( :

(' (0 (% =1 #] (3 (' > #((

& (& '(((13 # o1 &(1>( ! $
$3 I I 3(1#/] # 3/ ) 3(! >
#I2$ 1 1& & 3 (1 (S $ (# V(3 '*  mH
( $! 3 1&! ( 3 ( (3 # :# (G I (

3 3% (&' #/ ( IV or# B'# (!

>( El #$! >(* | ##: $: & # (I #

L# 1 1(  OlN(# (B# /! 3%$3 N3 (1 3 2
L 3 ((* 3 &!  HE( #1 (3:>## It

O) 70 50 0( *5,) %1 $>( 1! # # 1 G 1555 *
I v# &3#( ((( #! 3 >  #(&# 3 I #(

#*>3 (' >( (& | 3 (N(1# % ( 3# $ (3
HS > #LVHEA L () 3(! > (2% TI(# !
(3(3## $ 31$3 >1 (* 3! #H$( (& (>33 (3 ( #

> #1v ( 11 (03 '3 # ) (A 3 3

(( ' 31 # 13 1y & 11> #( :

I( (3>38# :#1 3 1 (0! (#('# 31 (! #E
$: & (I # L# ] 1

64 *%%), 7 +)% 3 #& 1 13 > # # # #/
(  #t: ( '*O0*9=" "% +)=(* #70*+ +% % =')" +* + %(
0 7) 8 % 5" )(%( ‘0 .)9(B8*.( 5%)
%% - | '(*=.( %%() **7*5 71
24 : "ou<7 => 78

0% 2! 2



\\“\:j‘““
\\\

ERA-MIN?

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

(=-% (%% .5(%9
4+*8(.( 0.('5% *5 0*(8* ( +) %%(%%.( 9
) N )5 %+ )+()(+ O =. (* %4

% =l 3##$ 3 > # (! (3 (*> 3 1&#* 3$3

o# () & 13(1! > #O(#* 1 (3 (
(( & &( ( A(S$S ( * 2$ 3 (¢ (( ! 3%
%# ( 31 L$ (1 3(3#$ 1 &# >/( (
L#( ) (((# # ' 3 &# I 31 (T&H#H 1 >

(! & #11' S # $ # Mt s I'$
K $ # ( ( # & (( ( $# ! ( $3 > #
(# 51 1t (! (@ ( B ( $3 M# I
> # # 0 & (>##l () 31 $! (! (3!
L # E /# I* G A (N3 1 #( ((
$I( (E$ (E (: ( (( # o (#(>## 1 &#t [ 1( $ 3
Lo# (1 > 3$3 Lo#E (0 & 1( (( L #(
&' # EV( #/ ( 3 > #(( !
70 # L Lt (@3 > % A)8 ##t  $1$ (!
33 $ #$/# : : L@ 1 (E $!(

%# (@B'# 323 3  $1$ ( 113 1 :E$! 3(! (

! 3 1 ! (/! I 3 1(#V #(! >33 : |
1$ (! :/ >3 #&#! (! 3 A /S &#HIH %(

L 3( ! (( & I# 3 LHE $1# S $# (!

# ( % '1'32>33 | # E $!# ! P 3( ## 123!
L1y 3 (3 (! (/ L (> /: 3 56% 7)8
(3% *>33 [ I># 1 35 6% 7)8 > /( 3 I##> $ # 2D

3 DEE>>> '$E >(E-+ 3 ! /# (3

113 /¢ # (3 1= (>##/ L3 # $$ (/(! 3
L # #( # H* 1& 3 3 Il ( (3## 1( (! #!

I (( M ( #(#EVD S # (0 ('3 # Il
T 7% +%1 %##t '( 3 >  #( 1& ! 3 * # $  * (*8KH(*
o3 ( &#( (0 & 1#& $/13 ( #!'$ (!(

F'$ ' # H3 (! 1 $ #: ( #!

#( #:

0%



s
ERAMIN2

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

64  +)% % ++*(5- (0,57 *7 % %

B o ((>33!'3 & ! ( (' [ 3 $1$ (1)
% A)3 ( #(! 3 (/! ( SA#O (W (' (3%
Lo 1 113 (1 () (3 $!1$ (! (&

3K # ('%# (

57 * %
*7( >
(7,1 5(*% > > > > >
(7,1 5(% (*.(%0 5% > 3 * >
*@ (+ > > > > >
"( ! > >
5 (#(% > > > > >
* X > > > >
* X > > >
A*. / > > > >
*( 5 A > >
/ > > > > >
5 > > > >
* 7 > > > > >
> > > > >
8( B > > > > >
0 0%) > >
+ > > > >
+ > > > >
+ 1% /C > > > >
=(5( 8 > > > > >
(! D > > > > >

TW (! (/' (#$# ' $

(3 v ##(!( 3 ! (! 3 ( 132
31 (1 $ VHES!# S $# (! 3K # (1% # (

0%



+)

(%0 * *(%(*)

{\‘\:\\li

ERAMIN?

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

)

*

)

88

?

B '&+"7

0%




Q\:\uu
ERAMIN?

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

N
! ) I$ /+
.o @ 88 ?
2¢ ()) 70 5 0 O(+*5)%
) + + +
0 )
? @
C7 D
! 0 ) I$/+
- ? ?
#?
‘ 88 ? 7
1 $ 3
" )
D)) ) ) ) 8 8*
- 88! 7

0

0% 3!

2




Qi‘\“,..;
ERA-MI N2

RESEARCH & INNOVATION PROGRAMME ON RAW MATERIALS
TO FOSTER CIRCULAR ECONOMY

0% 2!

2



