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ELV: end  of life veh ic le
Ave ra g e  ve h ic le  life  (EU) : 12- 15  y

How  m any  ELVs?
EU, 12 M/ y 
Wo rld , > 5 0  M/ y 

Th e e n d - o f- life p h a se o f a ve h ic le is ru le d b y EC Direct ive 2000/ 53/ EC, re c e n tly a m e n d e d b y EU Direct ive
2018/ 849 ( Circu lar Econom y Package) , th a t a im s a t m a kin g d is m a n tlin g a n d re c yc lin g o f e n d - o f- life
ve h ic le s (ELVs ) m o re e n viro n m e n ta lly frie n d ly.

Mo re th a n 200,000 tons o f ASRs a re la n d fille d e ve ry ye a r in Ita ly ( ISPRA, 2020 ) , th u s b e in g Ita ly o n e o f th e EC
Sta te s n o n - c o m p lia n t with th e 9 5 % ta rg e t o f re c o ve ry a n d re u se s ta te d b y EU- Dire c tive s 20 0 0/ 5 3/ EC a n d
20 18 / 8 4 9 / EC.
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Th e  ATF a n d  th e  s a m p le s

Fract ion %

Parts rem oved before the 
shredd ing phase 16.6

Proler 61.2

Zorba (< 20 m m ) 0.7

Zorba (20 – 8 0  m m ) 3.1

No n - m a g n e tic  p ro d u c t 
fro m  Tite c 0 .5

Lig h t flu ff 16 .3

He a vy flu ff 1.1

Du s t 0 .5

8 2.1%

• Air- b a g s
• Bu m p e rs
• Tire s
• Ga s  ta n k
• Ba tte ry
• En g in e
• Ca ta lyze r
• Wh e e l c u p
• Sta rte r
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Stra te g ie s  to  in c re a s e  th e  m a te ria l 
re c o ve ry fro m  th e  lig h t  ASR fra c tio n

C O R F U  2 0 2 2  – I X  I n t e r n a t i o n a l  C o n f e r e n c e  o n  S u s t a i n a b l e  S o l i d  W a s t e  M a n a g e m e n t  – C o r f u  I s l a n d ,  G r e e c e ,  1 5 - 1 8 / 0 6 / 2 0 2 2

1. Im p ro ve m e n t o f m e ta l s e p a ra tio n

2. As s im ila tio n  to  a  SRF - fu e l
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1- Im p ro ve m e n t o f m e ta l s e p a ra tio n
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Dis m a n tlin g  a n d  
s e p a ra tio n : 8 2.1%

En h a n c e d  m e ta l 
re c o ve ry: + 1.4%

To ta l: 83.5%
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1 t L-ASR
99.3 kg metals

F – 27.3 kg – 62%

F – 8.8 kg – 20%

NF  – 11.4 kg – 79%
Cu  – 14.0 kg – 51%

F – 7.9 kg – 18%

NF – 2.8 kg – 20%
Cu – 13.5 kg – 49%

> 30 mm
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2- As s im ila t io n  to  a  SRF - fu e l
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• De c re e 14 / 02/ 2013, n . 22 - Re g u la tio n g o ve rn in g th e
c e s s a tio n o f th e wa s te s ta tu s o f c e rta in typ e s o f
s o lid re c o ve re d fu e ls (SRFs )

Light  ASR: a p p ro x. 15 % o f th e  ELV we ig h t
De s tin a tio n  (20 18 )
• 8 7%: la n d fill
• 12%: m a te ria l re c o ve ry
• 1%: e n e rg y re c o ve ry

MATTM Circ o la re 29 / 0 3/ 20 18
• SRF - fuel

Co m p lia n c e  with  th e  re q u ire m e n ts  
o f DM 14 / 0 2/ 20 13, n . 22
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2- As s im ila t io n  to  a  SRF - fu e l
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Sa m p le  Ma y 20 20  – Ch a ra c te riza tio n  re s u lts

15 0  m m

4 5 .8 %
13.0  t/ y

28 .4  t/ y

Param eter Heavy  text ile
> 150 m m

Foam  
rubber

> 150 m m
Plast ic

Threshold  
va lues
22/ 2013

a s h e s  ( %) 9 .19  ± 0 .31 5 .14  ± 0 .29 4 .8 0  ± 1.11

Cd  ( m g / kg ) 1.40  ± 0 .17 1.75  ± 0 .18 0 .715  ± 0 .556 4

Cr ( m g / kg ) 51.3 ± 2.6 33.3 ± 0 .6 22.4  ± 15 .4 100

Cu  ( m g / kg ) 259  ± 30 270  ± 10 11.8  ± 4 .9 500

Pb  ( m g / kg ) 24 .7 ± 6 .0 29 .8  ± 6 .2 < 3 240

Fe  ( m g / kg ) 56 6 8  ± 18 0 2549  ± 112 8 10  ± 19 7 -

Mn  ( m g / kg ) 9 3.9  ± 4 .3 58 .6  ± 0 .8 12.7 ± 5 .4 250

Zn  ( m g / kg ) 19 74  ± 39 9 08  ± 15 134  ± 28 -

Ni ( m g / kg ) 43.1 ± 6 .8 36 .5  ± 2.0 7.22 ± 3.40 30

Co  ( m g / kg ) 6 .76  ± 0 .6 0 3.54  ± 1.6 4 8 .27 ± 14 .3 18

HHV ( MJ / kg ) 22.6 4  ± 0 .51 28 .04  ± 0 .6 0 ~ 20
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2- As s im ila t io n  to  a  SRF - fu e l
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Param eter Foam  rubber
“core”

Foam  rubber
“shell”

Foam  rubber 
>150 m m

2020

Threshold  
va lues
22/ 2013

c e n e ri ( %) 0 .72 ± 0 .12 16 .6  ± 1.1 5 .14  ± 0 .29

Sb  ( m g / kg ) 4 .09  ± 1.75 28 .8  ± 5 .2 n .a . 50

Cd  ( m g / kg ) 0 .8 33 ± 0 .174 8 .36  ± 1.18 1.75  ± 0 .18 4

Cr ( m g / kg ) 4 .53 ± 1.25 248  ± 35 33.3 ± 0 .6 100

Co  ( m g / kg ) < 0 .25 43.2 ± 17.7 3.54  ± 1.6 4 18

Mn  ( m g / kg ) 5 .45  ± 1.9 3 538  ± 143 58 .6  ± 0 .8 250

Ni ( m g / kg ) 4 .45  ± 0 .55 308  ± 9 1 36 .5  ± 2.0 30

Pb  ( m g / kg ) 6 .38  ± 2.6 7 153 ± 28 29 .8  ± 6 .2 240

Cu  ( m g / kg ) 10 .1 ± 3.4 ( 2.74 ±1.8 1) ·10 4 270  ± 10 500

V ( m g / kg ) < 0 .25 10 .5  ± 3.6 n .a . 10

Sa m p le  Se p te m b e r 20 21 – Ch a ra c te riza tio n  re s u lts
CORE

SHELL
(3 m m )

2,09
2,48 2,40

2,15

10,26

54,87

1,05

2,39
2,83

3,38
2,72

13,30

91,00

1,41

1

10

100

Cd Cr Co Mn Ni Cu V

average maximum
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Co n c lu s io n s
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 Ac c u ra te o p e ra tio n s o f d ism a n tlin g a n d p o s t- s h re d d in g s e p a ra tio n a re c o m p u ls o ry in o rd e r to
c o m p ly with th e re q u ire m e n ts o f EC Dire c tive 20 0 0 / 5 3/ EC, re c e n tly a m e n d e d b y EU Dire c tive
20 18 / 8 4 9 (Circ u la r Ec o n o m y Pa c ka g e ) ; th e ta rg e t va lu e fo r m a te ria l re c o ve ry (8 5 %) c a n b e
a p p ro a c h e d ;

 A d e d ic a te m e c h a n ic a l p o s t- tre a tm e n t o f th e lig h t fra c tio n o f ASRs c a n in c re a s e th e
p e rfo rm a n c e in m a te ria l re c o ve ry b y a t m a xim u m 1% - 1.5 % (fro m a p p ro x. 8 2% to 8 3.5 %) ;

 Th e Ita lia n le g is la tio n p e rm its th e a s s im ila tio n o f (c e rta in fra c tio n s ) th e ASRs to a SRF- fu e l,
p ro vid e d th e c o m p lia n c e with p a ra m e te rs fixe d b y DM 14 / 0 2/ 20 13, n . 22;

 Fu ll c o m p lia n c e fo r p o ro u s / im p re g n a b le fra c tio n s ( i.e . h e a vy te xtile , fo a m ru b b e r) s e e m s to b e
d iffic u lt, e s p e c ia lly fo r wh a t c o n c e rn th e c o n te n t o f c o p p e r a n d n ic ke l;

 Pla s tic fra c tio n , wh e th e r p ro p e rly s e p a ra te d , c a n b e a s s im ila te d to a SRF- fu e l, with a
c o n s e q u e n t m a te ria l re c o ve ry in th e o rd e r o f 2- 3%.

Th is s tu d y wa s fu n d e d b y Re g io n e Pie m o n te th ro u g h POR FESR 20 14 / 20 RECIPLAST Pro je c t.
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