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Abstract
The rational conversion of biomass waste into renewable energy is of great significance. In this
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paper, the renewable Populus alba leaves were used as the precursor, and the PALPC was suc-
cessfully prepared by washing, carbonizing, and activating. At the same time, we analyzed the
electrochemical performance of the PALPC prepared under different carbonization temperatures
and activation methods. Results show that PALPC have the optimal electrochemical performance
under the carbonization temperature of 900°C with a H,S04/HNO; ratio of 3 boiling. In a three-
electrode system with 6 M KOH as the electrolyte, PALPC have a high specific capacitance of 110.2
F/g and good rate performance at a current density of 0.2 A/g. PALPC reveal robust cycling stabil-
ity with 2.2% capacitance loss during 5000 cycles at a current density of 5 A/g. In summary, Popu-
lus alba leaves are a new type of biomass material used to produce high-performance supercapa-
citors and low-cost energy storage devices.
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Figure 1. Preparation process of leaf biochar
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Figure 2. SEM images of leaf biomass carbon materials at different treatment conditions
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Figure 3. Thermogravimetric chart of leaf
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Figure 4. XRD spectrum of leaf and PALPC-SANA-900
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Figure 5. FTIR spectra of PALPC-SANA-900
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Figure 6. (a) CV curves of PALPC-700, PALPC-800 and PALPC-900 at scan rate of 0.01 V/s; (b) CV curves of PALPC-900 at
scan rate 0of 0.01, 0.02, 0.03, 0.05 and 0.1 V/s
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Figure 7. (a) GCD curves of PALPC-700, PALPC-800 and PALPC-900 at 0.2 A/g current density; (b) GCD curves of
PALPC-900 at different current density; (c) Specific capacitance curves of PALPC-700, PALPC-800 and PALPC-900 at
different current densities
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Figure 8. EIS of PALPC-700, PALPC-800 and PALPC-900
& 8. PALPC-700. PALPC-800. PALPC-900 H93Z R BEITIEE

3.5.2. BRULTEMCALIERTER (L F 4 RERNT

BB T RACAE BRI W AR S AR AL A VERE M o 1] 9(a) 2 AR IR HE 2R 0.01 v/s
I, ANEEA AL B B ARG ER R 22 2R 18 55 PALPC-900 #HLL, PIFHERALERTEAL 5 A KL CV
1 2 52 L S T AR HL T 3 5 1 R A 3 i 0, T o L ) Tl AR B A B2 38 K, e PALPC-SANA-900
Jit B R SRAE T T AR B K, R — 25 F N MR B AL 2 VR REBe i o 1 9(b) o AN [A) 451 i 1 = 6
PALPC-SANA-900 ] CV PERERISEN . BEE R RGN, fhZIRVIRIUNIIETE, VAR &
AT AL AR E TR

0.015 A

0.010 A

0. 005

0. 000 A

—0. 005 -

Current/A
Current/A

—0.010 A
—0.015

—0.01v/s

— 0.02v/s
0. 020 1 PALPC=-900 —0. 107 — 0.03v/s

—— PALPC-SANA-900 -0.121 — 0.05v/s
0,025 —— PALPC-HA-900 ~0. 141 — 0.10v/s

Lo 08 0.6 04 02 00 -1.0 -0.8 -0.6 -0.4 -0.2 0.0
Potential/V Potential/V

Figure 9. (a) CV curves of PALPC-900, PALPC-HA-900 and PALPC-SANA-900 at scan rate of 0.01 V/s; (b) CV curves of
PALPC-SANA-900 at scan rate of 0.01, 0.02, 0.03, 0.05 and 0.1 V/s
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Figure 10. (a) GCD curves of PALPC-900, PALPC-HA-900 and PALPC-SANA-900 at 0.2 A/g current density; (b) GCD
curves of PALPC-SANA-900 at different current density; (c) Specific capacitance curves of PALPC-900, PALPC-HA-900
and PALPC-SANA-900 at different current densities; (d) Cycle performance of PALPC-SANA-900 at a current density of
SAlg
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