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Digital Camera Images of
the WS,/SIOC fibermats

As Spun Fibermat: Cross-Linked Fibermat: Pyrolyzed Fibermat:

Sonication for 1 hour Conditions: ~160°C for 6 Conditions: 400°C for 1 hour,
Electrospinning Conditions: hours in air 800°C for 30 mins in Ar
Syringe: 7.5 mL Yield: 56.04% Yield: 52.27%

Voltage: 19 kV Linear Shrinkage: 4.9% Linear Shrinkage: 51.43%

Figure S1: Digital camera images of the WS,/SiOC composite fibermats in (a) as-spun; (b) cross-linked;
(c) pyrolyzed forms with corresponding weight retention and linear shrinkage values.

Table S1: Elemental Composition of the fibermats by XPS

Pyrolyzed Elements (Atomic %)
Fibermats WaT 20 Si2p o oLs
WS,/SiOC 1.50367 1.19286 9.56574 72.4238 15.3139
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Figure S2: (a) GCD profile of the WS, neat electrode when tested in a Na* ion half-cell setup; (b)
differential capacity curve of the WS; neat electrode in Na* ion half-cell setup derived from the GCD profile
providing information regarding reactions taking place at different voltages; (¢) GCD profile of the SiOC
fibermat electrode when tested in a Na* ion half-cell setup; (d) differential capacity curve of the SiOC
fibermat electrode in Na* ion half-cell setup derived from the GCD profile providing information regarding
reactions taking place at different voltages.



SiOC KIB
a. 25 W52 KIB C. 25
o
9
I
20 @ t,20F
L g s
< g =
g as| bt — 1st Cycle Q151 1st Cycle
S ——2nd Cycle = 2nd Cycle
o —3rd Cycle = 3rd Cycle
g w10}
o 10} s)
]
= 8
= G
- 05 b =05r
T Otage;
Siap:
w’.’
00}
eor 1 1 1 1 1
L L L L L L L L 0 20 40 60 80 100

-50 0 50 100 150 200 250 300 350 - ) N
Specific Charge Capacity (mAh g™*) Specific Charge Capacity (mAh g™)

500 50
b 1.34 - d 0.37
. 0.4 077 1.5 T Depotassiation . o
il 1.25 - SoF
’ Potassiation
0.51 2100 F
‘T‘> -500 |- 0.35 L - = 1st Cycle
3 ol ' 1st Cycle g o 10 2nd Cycle
~
o - —— 2nd Cycle 5= 0.23 3rd Cycle
T g -1000 [ 3rd Cycle QE: -200
E £
250 |
0.01 0.14
1500 |-
-300 |
2000 -350 - 0.06 SiOC KIB
- B WS, KIB 1 1 1 1 1 1
. L0 ‘ ) 2 . 0.0 05 1.0 15 20 25
0.0 05 1.0 15 2.0 25
Voltage (V| vs. K/K")

Voltage (V] vs. K/K*)

Figure S3: (a) GCD profile of the WS, neat electrode when tested in a K* ion half-cell setup; (b) differential
capacity curve of the WS; neat electrode in K* ion half-cell setup derived from the GCD profile providing
information regarding reactions taking place at different voltages; (c) GCD profile of the SiOC fibermat
electrode when tested in a K™ ion half-cell setup; (d) differential capacity curve of the SiOC fibermat
electrode in K* ion half-cell setup derived from the GCD profile providing information regarding reactions
taking place at different voltages.



Table S2: Summary and comparison of electrochemical performance for Na* storage of other
nanomaterial-based structures with this work.

Anode Materials Rate Capability Reference
WS,/SiOC 474.88 mAh g* @100 mA g* This work
399.68 mAh g™ @200 mA g*
313.33 mAh g* @400 mA g*
Wo.9M0p 1S, 262 mAh g* @1000 mA g* [1]
WS2/NC 320 mAh g* @200 mA g [2]
MoS,/RGO 253.1 mAh g @100 mA g* [3]
WS,-S/N-C 319 mAh g* @100 mA g [4]
MoS,-N-RGO 250 mAh g @1000 mA g* [5]
WS,/3DCD 392.1 mAh g* @200 mA g* (6]
DODA-WS; 318 mAh g* @1000 mA g* [7]
1T-MoS; 324 mAh g @1000 mA g (8]
2H-WS; 353.2 mAh g @200 mA g* [9]
WS,@moS,@C/rGO 411.8 mAh g* @500 mA g* [10]
WS,/CNT-rGO ordered 3D 311.4 mAh g* @100 mA g* [11]
aerogel 302.8 mAh gt @200 mA g
289 mAh g* @500 mA g
MoS,/graphene paper 240 mAh g* @25 mA g* [12]
214 mAh g* @100 mA g™
173 mAh g* @200 mA g*
MXene@C0ySs/CoM0,S4 325 mAh g* @100 mA g* [13]
309 mAh g* @200 mA g

284 mAh g* @100 mA g*




Table S3: Summary and comparison of electrochemical performance for K* storage of other
nanomaterial-based structures with this work.

Anode Materials Rate Capability Reference
WS,/SiOC 218.91 mAh g* @100 mA g* This work
158.16 mAh g* @200 mA g*
125.92 mAh g* @400 mA g*
D-TiS; 124 mAhg* @50 mA g* [14]
100 mAh g* @100 mA g™
TiSe, 89 mAh g* @50 mA g* [15]
67 mAh g* @100 mA g*
Commercial WS, 109 mAh g* @50 mA g* [16]
74 mAh g @100 mA g*
Hexagonal 2H-WS, 67 mAhg* @5 mA g™ [17]
40 mAh g* @200 mA g*
HeTiO..C Micro-tubes 197.5 mAh g* @100 mA g™ [18]
Graphite 197 mAh g* @C/2 [19]
Soft Carbon 160 mAh g* @2C [19]
Hard Carbon Microspheres 216 mAh g* @C/10 [20]
Tin Based Composite 110 mAhg* @25 mA g* [21]
Reduced graphene oxide 90 mAh g* @50 mA g* [22]
50 mAh g* @100 mA g*
Tire -derived Carbon 155 mAh g* @140 mA g* [23]
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