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Supporting Figures

Fig. S1. SEM morphological observation of carbonized electrospun substrate (cPAN) at

various magnifications.
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Fig. S2. TEM microstructural observation of carbonized electrospun substrate (cPAN) at

various magnifications.



Fig. S3. SEM/EDS elemental mapping of carbonized electrospun substrate (cPAN) at low

magnification.
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Fig. S4. Deconvolution of N1s spectra of the XPS analysis of carbonized electrospun

substrate (CPAN).
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Fig. SS. Charge—discharge voltage profiles of the freshly made cells after resting for (a) 7, (b)

2.8+

Low-seh"-d ischarée cell; ‘
freshly made, rested 7 days;
cycle number: 1
—_—2
1 —3
—4
5
0 400 800 1200 1600

Discharge capacity (mA h g™)

T freshly made, rested 21 days;

Low-seh"-d ischarée cell;

)
—2
—3
4
5

cycle number:

0 400
Discharge capacity (mA h g™)

800 1200 1600

14, (c) 21, and (d) 28 days.

(b)

Voltage (V vs LilLi*)

(d)

Voltage (V vs LilLi*)

N
o

N
N

N
o

it
©

N
'S

N
o

-
(o))

1 freshly made, rested 14 days;

Low-seh“-discharg';e cell;

1
iy
73 =1
i
L 5

|

cycle number:

0

400 800 1200 1600
Discharge capacity (mA h g")

—
(0]

1 freshly made, rested 28 days;

Low—seh“-discharée cell;

1
—2

- —3
4

= 5

cycle number:

A 4

0

400 800 1200 1600
Discharge capacity (mA h g")



—~~
Q
S’

Low-seh"-dischargr;e cell; ‘ Low-seh“-discharg';e cell; ‘
;:2-8' cycled, rested 7 days; ;:2-8 1 cycled, rested 14 days; 1
= cycle number: | —1 = cycle number: | —1
3 9 | —

g 24* 3 g 24 / 3 R
= —4 = —4
() 5 (&) 5
8201 201 ]
© Ke)
> >

1.6 1.6 .

0 400 800 1200 1600 0 400 800 1200 1600

Discharge capacity (mA h g™)

(d)

Discharge capacity (mA h g")

Low-seh“-discharg';e cell; Low—seh“—discharée cell;
;_“2-8‘ cycled, rested 21 qays; ;_‘"2-8 1 cycled, rested 28 days; 1
= cycle number: | —1 = cycle number:J —1
| ‘ — pa iy
2 ——3 2 2.4 —3 ]
= 4 = 4
0] 5 (] ~ 5
S 32.0 .
© K]
> >
. 1.6 1
0 400 800 1200 1600 0 400 800 1200 1600

Discharge capacity (mA h g™) Discharge capacity (mA h g")
Fig. S6. Charge—discharge voltage profiles of the cycled cells after resting for (a) 7, (b) 14, (c)

21, and (d) 28 days.
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Fig. S7. Cyclic voltammetry (CV) curves and lithium-ion diffusion coefficients of the freshly

made cells after resting for (a,b) 7, (c,d) 14, and (e,f) 21 days.
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Fig. S8. Cyclic voltammetry (CV) curves and lithium-ion diffusion coefficients of the cycled

cells after resting for (a,b) 7, (c,d) 14, and (e,f) 21 days.



Supporting Tables

Table S1. Lithium-ion diffusion coefficients of the low-self-discharge cells at various static

and dynamic storage times for 7, 14, 21, and 28 days.

Cell condition C; (cm?s™) C, (cm?s7) A (cm? s
freshly made reference cell 2.4 %1078 6.4x1078 2.2 %107
cycled reference cell 1.3 x1078 3.0x 1078 2.4 %107

7 days static storage 22 x1078 3.9x1078 2.1 x107

7 days dynamic storage 1.5x1078 57 %1078 8.4x 1078
14 days static storage 1.7x1078 3.7x10°8 1.5x107
14 days dynamic storage 1.5x1078 53 %1078 1.2 x107
21 days static storage 1.9x 1078 47 %1078 1.5x107
21 days dynamic storage 1.7x 1078 2.7% 1078 1.5x107
28 days static storage 22 x1078 8.2x 1078 1.3 x107
28 days dynamic storage 1.5x1078 4.6 <1078 1.1 x107

Table S2. Self-discharge performance of various lithium—sulfur cells.

Sulfur Sulfur Electrolyte- Resting Capacity- Time-dependent Cycle

loading content  to-sulfur ratio time retention capacity-fade rate rate Battery status year Ref.

(mg cm?) (Wt%) (uL mg™) (day) rate (%) (% per day) (©)

0.90 64.0 n/a 7 96.10 0.56 0.2 fresh, 2017 SI
charged

1.00 56.0 30 10 70.00 3.00 0.1 cycled, o517 2
charged

2.00 50.0 n/a 3 97.53 0.82 02 | eled 01 g3
discharged

1.00 n/a n/a 4 90.60 235 ! cyeled, 5519 g4
discharged

3.10 62.4 8 1 94.16 5.84 0.1 cycled, 5418 g5
charged

5.20 62.4 8 1 93.89 6.11 0.1 cycled, 5518 g5
charged

6.50 62.4 8 1 89.80 10.20 0.1 cycled, 5518 g5
charged

1.50 56.0 gel 3 90.70 3.10 0.1 cycled, 5518 s6
charged

1.20 70.0 22 3 91.20 2.93 0.5 cycled, 2018 87
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