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Figure S1. Three-electrode cyclic voltammetry measurements of aluminum stripping/
electroplating in (a) AICl;:EMIMCI (1:1.3 mol. ratio) ionic liquid; (b) AICl5:NaCl:EMIMCI
(1:0.2:1.3 mol. ratio) ionic liquid; (c¢) AlCl;:NaCl:EMIMCI (1:0.2:1.3 mol. ratio) ionic liquid
and Na electrolyte (1M NaClO4 in PC). (d) Schematic of electrochemical window of
AICI;:EMIMCI (1:1.3 mol. ratio) ionic liquid, referenced to standard hydrogen electrode.
Aqueous standard electrode potentials of Li, Na, and Al are indicated for comparison,
highlighting high electrode potentials involved into operation of the Al battery.



WILEY-VCH

=
o

=
o))
1

Current density (mA cm™)
p o
i T

0.0 : . : . , : : : :
0.5 1.0 1.5 2.0 2.5 8.0
Voltage (V vs. AI**/Al)

Figure S2. Cyclic voltammetry curve of Au current collector measured in AICl;:EMIMCI
jonic liquid (r = 2) at a speed of 10 mV s™.
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Figure S3. XRD patterns of TiN (1 um thick) deposited on polyimide substrate (PI).
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Figure S4. SEM cross section of TiN prepared by reactive magnetron sputtering on Si
substrate.
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Figure S5. SEM images of TiN surface at different magnifications deposited onto polyimide
substrate. Although the films are rough, they exhibit no pin holes or cracks.
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Figure S6. Cyclic voltammetry measurements of TiN current collector in AICI;-EMIMCI
ionic liquid electrolyte (r = 2) using speed of 1 mV s
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Figure S7. Cyclic voltammetry measurements of TiN, aluminum and stainless steel (316L)
current collectors in (a) 1M LiFSI and (b) 1M NaFSI glyme based electrolytes.

6.0



WILEY-VCH

<
+
e
<
]
>
=
S
@
-
c
% 1 2nd
05- st n
O 4th —— 5th
T —— 20th —— 50th
O 00

3rd
10th

0 20 40 60 80 100 120 140 160
Capacity(mAh g ™)

h [aTaT AT T AT AT A T AT T A TRV A LT AT AT AT AT AT AT LT AT RN AT AT, 1ﬂﬂ
- 90
o
g
E 80
>,
£ 80 {70
o ] ]
&
O 40 4 460
Current: 10 A g
G T T T ¥ SG
0 10 20 30 40 50

Cycle number

Coulombic efficiency(%)

Figure S8. Electrochemical performance of kish graphite flakes in a pouch-type cell with a
TiN current collector. (a) Galvanostatic charge-discharge voltage curves measured by a
CCCV protocol at 50 mA g™ (for first three cycles) and at 10 A g (for the following cycles)
in AICI;-[EMIM]CI (r = 2). (b) Cyclability of kish graphite flakes measured by a CCCV
protocol at 10 A g™ (first three cycles were measured at 50 mA g™).
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Figure S9. Electrochemical performance of kish graphite flakes in coin-type cell
configuration with Cr,N current collector. (a, b) Galvanostatic charge—discharge voltage
curves and cyclic stability of kish graphite flakes measured with CCCV protocol at 0.5 A g
using using AICls/EMIMCI ionic liquid (r = 1.3).
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Figure S10. Photograph of 200 nm gold contacts deposited onto TiN (500nm thick, distances
are expressed in mm).
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Figure S11. Electrical resistance vs. distance for TiN (500nm thick) in the temperature range
—10 °C to 60 °C.



