Supplemental Materials

Toward High-Energy-Density Aqueous Lithium-ion Batteries
Using Silver Nanowires as Current Collectors
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Figure S1. Length and diameter statistics of the AgNWs used in this study.
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Figure S2. Linear sweep voltammetry (LSV) curves of the AgNW film with areal density of 200
pg/cm? under 10 mA/s in various aqueous electrolytes.

Table S1. Electrochemical stability window (ESW)? of various current collectors for aqueous lith-
ium-ion batteries.

HER potential (V OER potential (V= ESW

Current collector Electrolyte vs Liv/Li) vs Liv/Li) V) Reference
Au electrode 21 m LiTFSI 2.7 5.2 2.5 [1]
Au electrode 2 m LiTFSI-94%PEG-6%H20 1.8v 5.1v 3.3 This work
Al foil 21 m LiTFSI 1.0 6.0 4.7 [1]
Al foil 1.2 m LiTFSI 1.8 - - [2]
Carbon-coated Al foil 2 m LiTFSI-94%PEG-6%H20 1.3 4.5 3.2 [3]
Al foil 2 m LiTFSI-94%PEG-6%H20 1.00 6.0° 5.0 This work
AgNWs (100 pg/cm?) 2 m LiTFSI-94%PEG-6%H20 1.00 6.0° 5.0 This work

AgNWs (200 pg/cm?) 2 m LiTFSI-94%PEG-6%H-0O 1.8b 5.6° 3.8  This work




Stainless steel 21 m LiTFSI 1.9 49 3.0 [4]
Stainless steel 21 m LiTFSI + 7 LiOTf 1.83 49 3.1 [5]
Pt 1.2 m LiTFSI 2.35 4.45 2.1 [2]

a ESW were obtained by calculating the potential difference of OER and HER of the current collectors, which were
measured by using CV or LSV tests. ® Threshold current was selected to be 0.1 mA/cm?2.
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Figure S3. Typical XPS profiles of the AgNW films filtrated on PTFE membranes before and after
cyclic voltammetry tests within 3.7-4.7 V vs Li*/Li. The XPS profile of the PTFE filter is also given as

a benchmark.

(b)
LiMn,0,
—LiMn,0, _ JCPDS no. 88-1749
| E
=
i v
e 8 -
£ e 3 §
c e 's s 3~ T_
2 318 23 g iz
£ vy v e g 38
v v vy o S0
s, - B ¥
. : - : I I I rir i |
(] 20 40 60 80 100 120 10 20 30 40 50 60 70 80 90
Diameter (um) 20 (Degree)
(e)
) LiTigO,,
—Li,TisO,, - JCPDS no. 49-207
5
= v
3
S =
> s g
E g v =
g e« |l 8%z
= a8 = 2 by
= SR & 718
v v
y Y A l A
N ' T
0 50 100 150 200 10 20 30 40 50 60 70
Diameter (nm) 26 (Degree)

Figure S4. Size distribution, XRD pattern, and typical SEM morphology of the LMO and LTO par-
ticles. Top row and bottom row corresponding to the LMO and LTO, respectively.



Figure S5. Top-view SEM images of (a) LMO and (b) LTO electrodes at the AgNW-coating side. The
insets showing the photos of the electrodes.

(b) LMO-Rolling

Figure S6. Typical SEM images and static contact angles with AgNW aqueous dispersion of the
electrode surfaces before and after press rolling. Top row: the LMO electrodes; bottom row: the LTO
electrodes.
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Figure S7. Galvanostatic charge-discharge curves of an aqueous LMO//LTO full cell using Al foil as
current collectors cycled at 17.5 mA/g (based on the mass of the LTO).
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Figure S8. Nyquist plots of the LMO//LTO full cells after 50 charge/discharge cycles under the same
current density of 17.5 mA/g (based on the mass of the LTO).

Table S2. Specific capacity and energy density of full cells based on total mass of the electrodes.

Total mass of

Cathode/Total CC, Anode/Total CC, Capacity/ Energy den-
electrodes, Voltage/V
mass, mg/cm? mg/cm?  mass, mg/cm?  mg/cm? me/cm? mAh/g sity/ Wh/kg
LMO/KB/PVDF  AgNWs LTO/KB/PVDF  AgNWs This
8.8 0.2 8.5 0.2 178 277 25 693 work
LMO/AB/PVDF  AB-Alfoil L-LTO/KB/PVDF AB-Al foil
17.1a 16.1 2. 40.32
3.8 5.12 3.12 5.12 6 > 03 131
LMO/KB/EPR Sus grid  VO2(B)/KB/EPR  Sus grid R R .
08 5 o5 5 48 5 . 228 37.6 15 56.4 [6]
LFP@C/AB/PTFE Susgrid  LTP/AB/PTFE  Sus grid R X R
12.52 25.52 12.52 25.52 76 146 09 131 71
LMO/AB/PTFE Nigrid MoOs/AB/PTFE  Ni grid R R R
13.30 27 5a 1250 27 5a 80.8 9.1 1.22 11.1 [8]
LMO/KB/PTFE . MosSs/KB/PTFE .
18.8¢ Sus grid 195 Sus grid - 42 2.0 84 [4]
LMOV/AB/PTFE ~ Sus grid  LTP/AB/PTFE Sus grid R R R
1250 25, 54 150 25 5a 78.5 11.0 1.6 17.6 91
LFP/KB/PTFE Sus grid MosSs/KB/PTFE ~ Sus grid - 40.7 1.15 47 [10]

2 Estimated value; ? LiniMn20s; © Alfa-MoOs@PPy; CC: Current collector; AB: Acetylene black; KB: Ketjen black; LMO: LiMn204; LTO:
LisTisO12; L-LTO: Li13AlosTi1.7(PO4)s; LTP: LiTi2(POa)s; LEP: LiFePOs; EPR: Ethylene propylene diene monomer binder.
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