Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2018

Supplementary Information

Graphene Anchored on Cu Foam as Lithiophilic 3D Current Collectors for Stable and
Dendrite-free Lithium Metal Anode

Guanhui Yang,? Jiadong Chen,? Peitao Xiao,? Phillips O. Agboola,¢ Imran Shakir** and

Yuxi Xu*-2

aState Key Laboratory of Molecular Engineering of Polymers, Department of
Macromolecular Science, Fudan University, Shanghai 200433, China

*mail: xuyuxi@fudan.edu.cn

bSustainable Energy Technologies Center, College of Engineering Center, King Saud
University, Riyadh 11421, Kingdom of Saudi Arabia

*Email: imranskku@gmail.com

‘Mechanical Engineering Department, College of Applied Engineering, King Saud

University (Al Muzahimiyah Branch), Riyadh, Saudi Arabia

5
| —— Cu foam

4. S GN@Cu foam
— 1 ./
g 3 v '
- ..4
® 2- '
Keo) 0.//
= —
[e] 4‘5
I i o8
a 1 &
© P
- 0_‘::HHHI+I_-—“—.-.-I—H—I—I—I—I-I—I"I

00 02 04 06 08 1.0
Relative Pressure (P/Po)

Fig. S1. N, sorption isotherms of Cu foam and GN@Cu foam.
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Fig. S2. Raman spectra of GN@Cu foam before and after 10 cycles.
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Fig. S3. EDS mapping of GN@Cu foam: b) Copper and c) carbon distribution in the
selected area
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Fig. S4. a-c) Voltage profiles of Li plating/stripping on Cu foam and GN@Cu foam
electrodes in the first cycle at 0.5 mA cm2, 1 mA cm2 and 5 mA cm?,respectively. d-f)
Cycling performance comparison of Cu foam and GN@Cu foam electrodes in half cells
at different current densities.
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Fig. S5. a) Cycling performance comparison of Li plating/stripping at 4 mA cm™ for 1
mAh cm2 on Li foil and GN@Cu foam Li electrodes in symmetric cells. b) Detailed
voltage profiles of Li foil and GN@Cu foam Li electrodes in different cycles.



Fig. S6. Sectional SEM image of GN@Cu foam, showing the thickness of GN@Cu foam
is 270 pm.
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Fig. S7. Voltage profiles of Li plating/stripping on Cu foam and GN@Cu foam electrodes

in the 100th cycle at 2 mA cm.
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Fig. S8. a) Voltage profiles of Li plating/stripping on Cu foam and GN@Cu foam
electrodes in the first cycle at 1 mA cm™ for 5 mAh cm Li. b) Cycling performance

comparison of Cu foam and GN@Cu foam electrodes in half cells at 1 mA cm2.

0.05

0.00-

-0.05+

Voltage (V)

0101 4 5mA cm?, 1mAh cm?

0 25 50 75 100 125 150 175 200 225 250 275 300
Time (h)

Fig. S9. Cycling performance of Li plating/stripping at 0.5 mA cm2 for 1 mAh cm™ on

Cu foil Li electrodes in symmetric cells.
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Fig. S10. Voltage profiles of Li plating/stripping at 10 mA cm for 10 mAh cm™ on
GN@Cu foam Li electrodes in symmetric cells.
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Fig. S11. a) Charge/discharge curves of the Cu foil Li/LFP and GN@Cu foam Li/LFP full
cells at 0.2 C. b) Cycling performance of Cu foil Li /LFP and GN@Cu foam Li/LFP full
cellsat 0.2 C.

To study the superiority of lithiophilic host, cycling performance in carbonate
electrolyte (1 M LiPFg in EC/DEC, 1:1 by volume ratio) is shown in Fig. S12. It can be
seen that GN@Cu foam exhibits lower nucleation overpotential and better cycling
stability compared to Cu foam, confirming the lithiophiic property of GN@Cu foam. It
is worth mentioning that the CE of these materials in carbonate electrolyte is lower
than that in ether electrolyte, which indicates that ether electrolyte and LiNO; additive
are favorable for Li plating/stripping.
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Fig. S12. a) Voltage profiles of Li plating/stripping on Cu foam and GN@Cu foam
electrodes in the first cycle at 0.5 mA cm™ in carbonate electrolyte. b) Cycling
performance comparison of Cu foam and GN@Cu foam electrodes in half cells at 0.5
mA cm™2.



