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Abstract

This study utilizes green algae, spirulina, and carrageenan (k, i, A) to prepare carbon dots and
apply them in high-performance supercapacitors. The solubility tests of green algae, spirulina, and
carrageenan (k, i, A) at different pH levels have been completed, and the suitable temperatures and
solutions for dissolving each of them have been determined. In addition, experiments from the
literature have confirmed that the electrochemical experiment design and apparatus used in our study

can successfully produce carbon dots.

Regarding the electrochemical preparation of carbon dots, the electrode experiments using algae
alone, as well as algae combined with histidine, have been completed, and their absorption spectra
have been measured. The previously prepared, more stable carbon dots have also been incorporated
with MXene for electrochemical analysis, where the carbon dots help expand the MXene layers,
enhancing MXene's electrochemical performance. Finally, more electrochemical analyses are
planned to further confirm that the combination of carbon dots and MXene can be effectively applied

in supercapacitors.
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1.00E-02 — 4.00E-03
8.00E-03 e
6.00E-03 // 3.00E-03
e = — =4 2.00E-0
= 1.00E-03 e ‘E
0.00E-+00 - 1.00E_03
/| -
E 2.00E-03 % el ]
Y 0E03 U 000E+D0
-EO00EA% L00E03 [
5O0E-03 e
-LODE-12 LO0E-D3
0.15 005 025 045 0.65 015 0.05 £.25 045 065
Potential/'V Potential'V
—mV — 5wV —10mV —20mV —S50mV —— 100 mV — 100 L. ——2S)pl. ——1000 plL

Bl= -7 (a) %%+ histidinet MXene (CDs 100 ul) 7 CV ] ; (b) & #f+ histidine+
MXene (CDs 250 pl) 7 CV B ; (c) ##f+ histidine+ MXene (CDs 1000 pl) 7 CV B ;
(d) 71+ = fgfEiF & e 20mV FpFen CYREFEL Fp 781

(=) i 3§ (Galvanostatic Charge-Discharge, GCD)

BiFEH LT RN c=1*t/V A RENZERBI TR FREB- 2 (@) ~(b)
gt T FERIT MRS A (c) R ERAEN() ~(b) o FEBIETFIE A r 1S

LA ER BRI T AR AT R e (R TR R T

vz fip]de 1000 pl (pRBET 23 MXene { 4r A4 0 @ @ oA & A 4 o
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(a)  sEJE+His+MXene (CDs 100u1)
3.00E-01
2.00E-01
1.00E-01
0.00E+00
-1.00E-01

-2.00E-01

Potential/’V

-3.00E-01

-4.00E-01

-5.00E-01 |4

-6.00E-01
0.00E-+00 LOOE+01 2.00E+01 3.00E+01 4.00E+01 5.00E+01 6.00E+01 7.00E+01
Time/sec

—2lmA —3mA —4mA —S5SmA —6mA —TmA —8mA ——10mA

(b) J#EjE+His+MXene (CDs 250uL)
2.50E-01
LS0E-01
5.00E-02
-5.00E-02

-1.50E-01

Potential/V

0.00E+00  LOOE+01  2.00E+01  3.00E+01  4.00E+01  S5.00E+01  6.00E+01  7.00E+01
Time/sec

—ImA —3mA —4mA —5S5mA —6mA —TmA —S8mA —10mA

(c) #fE+His+MXene (CDs 1000uL)

2.50E-01
1.50E-01
5.00E-02
-5.00E-02
-1.50E-01

-2.50E-01

Potential/V

-3.50E-01

-4.50E-01

\
-5.50E-01 [f

-6.50E-01 &
0.00E+00 2.00E+01 4.00E+01 6.00E+01 8.00E+01 1.00E+02 1.20E+02

Time/sec

—2mA —3mA —4mA —5mA —6mA —TmA —8mA —10mA

Bl- + = (a) #&#g+ histidine+ MXene (CDs 100 1) 7 GCD ] ; (b) # #f+ histidine+
MXene (CDs 250 1) 57 GCD B ;5 (c) ##g+ histidine+ MXene (CDs 1000 1) 1 GCD )
G T )
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» &% 4 histidine ¥ histidine A # B4 L BT EF R B LA 5 o 2
histidine )k & #2 8 e f % > gE ¢ » € V' §IF 0 L E4F 4o histidine ez € & 280nm
HAT S - Wl 4R o JLRITF)G Ao RelEA A2 RTHT -

» MXene & Gl crpt L (7 hpk B AR AT 7 A FeAf) R E ST E LTRSS R R
W R T S R EL SRR S 0 T - MXene 0 2D A K #E 4 0 R (O gk sk
B o

~ B oW iE T B eh iR 5E+ histidinetMXene 07 it & 4 17 B¢ HistidinetMXene & » % CV
B ® #f+ histidinetMXene 1t &% > & GCD B ¥ F R iR EFFF - WV RE > BT 3

PAF T 1 F i etk o 2V A AT WA BB e R
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