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Abstract: Recycling and reusing scrap aluminium can greatly save energy. However, for a variety of reasons, the impurity
Fe is often mixed during recovery, which greatly deteriorates the mechanical properties of aluminium alloys. Therefore,
developing an effective Fe removal technology for recycled aluminium is highly important for promoting the development
of the scrap aluminium recycling industry. In this study, recycled aluminium cans with an Fe content of 1.4 wt.% were
taken as the research object. By adding Mn and Si, a coarse Al(Fe, Mn);Si, phase was formed in the melt, and then, Fe
removal was investigated via a sedimentation+filtration process. The results show that the best Fe removal effect is obtained
by adding 2.98 wt.% Mn and 7.89 wt.% Si to the aluminium melt and then filtering after being kept at 630 °C for 15 min.
The Fe removal rates by sedimentation and filtration can reach 64.5% and 68.8%, respectively. Microstructure analysis
reveals that sedimentation removes a large amount of the dendritic Als(Fe, Mn);Si phase segregated at the bottom of the
crucible, and filtration removes a small amount of the block-like Alis(Fe, Mn);Si phase in the upper part of the melt. After
the upper melt is filtered, a certain amount of the block-like Als(Fe, Mn),Si phase remains in the ceramic filter, whereas a
small amount of the fishbone-shaped Al;s(Fe, Mn),;Si phase is contained in the melt.

Key words: recycled aluminium cans; sedimentation+filtration; Fe-rich phase; iron removal rate
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Tab.1 Experimental parameters

Nominal contents of Fe, Mn and ) ) )
. . Holding (filtration) Holding
Sample  Si elements in the melt/wt.%

temperature/°C  time/min

Fe Mn Si
1 1.4 1.5 8.0 630 15
2 1.4 2.0 8.0 630 15
3 1.4 3.0 8.0 630 15
4 14 2.0 10.0 615 15
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Tab.2 Fe removal rates of samples with different amounts
of added Mn and Si

Actual contents of Fe, Mn

and Si elements in the
Sample CodWt.% 6% Ca/Wt.% 8a/%

melt/wt.%

Fe Mn Si

1 1.41 1.51 7.98 0.75 46.8 0.68 518
2 1.34 2.15 7.97 0.54 59.7 0.53 604
3 1.38 2.98 7.89 0.49 64.5 0.43 689
4 1.44 2.12 9.77 0.51 64.6 047 674
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Fig.1 Fe removal rates after adding different amounts of
Mn and Si
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Fig.2 SEM images at the bottom of the crucible after sedimentation: (a) SEM image; (b) EDS surface scanning
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Fig.3 Solidification structure of the upper melt after sedimentation: (a) SEM image; (b) EDS surface scanning
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Fig.4 SEM image of the ceramic filter

&l 5a S b0 A 28 0k D8 S 1Y BE [E 41 21 SEM
Bl 5 DR HT LA PR i Bk v AR AN R 3 08 5 i
Hh ) AR S IR, HORGSE 298 100 wm, ] Sb ok X i
TSR EDS TH 45 &, AT LA & B 6 £ bk 9 A 2
& Fe A IZAH T A3 B 3.4% , R W i 5
T e Fe #0208/ . Xt L #E17 EDS g 1% 507 )5 &
%M A Als(Fe, Mn);Si,( UL 5a i A B E48),
SR E | Als(Fe, Mn),Si, A 080 AHE T2 8 AT A
B b
2.3 it

NN Mn Si JCE T, B R 0 A R T OT iR
g5 i Aly(Fe, Mn);Si, R E]4H, BE Fe .Mn JCE A
Wi A8, 12 AR & M R KRG BCER IR & Fe
AH o F T 2R 09 85 B2 R T A A4 e IR s BEL g
MW 00, R RS A B B 2o N U R A
JEEHS I A 2 7R i Aliy(Fe, Mn);Si, A1 4 X,

5 L E A vl s i B [51 4121 < (a) SEM;(b) EDS M43
Fig.5 Solidification structure of the upper melt after filtration: (a) SEM image; (b) EDS surface scanning
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