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Figure S1. SEM image of a pre-twisted carbon yarn.

—— NaCl solution
—— Seawater
08t

Current (mA)
o
o

0.8+

-1 -2 C 1 1 1 1 1
00 02 04 06 0.8
Potential (V)

Figure S2. CV curves of a yarn-shaped Ni-HCF cathode in 0.5 mol/L NaCl solution and seawater.
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Figure S3. CV curves of TYE (a) and UYE (b) at different scanning rates.
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Figure S4. Characterization of PI and PI-modified electrode. (a) FESEM image of PI powder; (b) FT-IR spectra of
PI; (c) FESEM image of yarn-shaped PI negative electrode; (d) Schematic diagram of PI energy storage

mechanism; (e) Enlarged FESEM image of the yarn-shaped PI negative electrode.
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Figure S5. CV curves of PI negative electrode in 0.5 mol/L NaCl solution and seawater.
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Figure S6. Electrochemical characterization of PI negative electrode and the full battery. (a) CV curves of PI

negative electrode at different scanning speeds; (b) The logarithmic relationship between the peak current 7, and

the square root v//? of the scanning rate at different scanning rates for the first and (c) second pairs of redox peaks;

(d) The contribution of pseudocapacitive current to total current calculated at slow (0.5 mV/s) and (e) fast (10

mV/s) scanning rates (the blue area represents the contribution of pseudocapacitive current); (f) The contribution

rate of pseudocapacitive response to total current at different scanning rates.

0.12

(=]
-
o

e
1=}
©

0.06

Optical density

e
)
B

0.02

—a— Control
—e— Battery+

2 4 6 8 10
Time (days)

12

Figure S7. Growth curve of Chlorella vulgaris.
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Table S1. Comparison of performance between the YSWBs prepared in this work and reported SWBs

Battery Positive Negative Capacity Cycling performance Refere
type nce
SIB Ti0, C 152 mAh-g! 50% Ref.1

(5 mA-cm?) (after 600 times)

Air cell CF-PPy-AgCl Mg 450 Ah-cm ~ Ref.2
SIB Ni-HCF PI 35 mAh-g! 92% Ref.3

(1 Alg) (after 1000 times)
SIB Co 0'86Ni 014HCF Mg 38 mAhg'l 80% Ref 4

(2 Alg) (after 100 times)
SIB Ni-HCF PI 24.3 mAh-g’! 76% This
(1A/g) (after 200 times) work
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