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Abstract

Under the background of “Double Carbon” goal, a general chemistry experiment for first-year students
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majoring in engineering at the university has been developed by integrating research achievements
in the field of supercapacitors with experimental teaching. Starting from the synthesis and energy
storage mechanism of manganese oxide electrode materials, this experiment guides students to mas-
ter electrodeposition technology and electrochemical performance evaluation methods. Meanwhile,
students are encouraged to engage in communication and discussion during experimental process.
The establishment of this experiment not only helps students understand the basic method of sci-
entific research but also fosters their innovative mindset and teamwork spirit, providing valuable
experience for the effective delivery of general chemistry experimental courses in college in the
new era.
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Figure 1. Three-electrode test systems
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Figure 2. (a) CV profiles of M-1 and M-2 at a scan rate of 20 mV/s. (b) Galvanostatic charge/discharge curves of
M-1 and M-2 at a current density of 1 mA/cm?
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Figure 3. (a) Areal capacitance and (b) capacitance retention of M-1 and M-2 at different current densities ranging
from 1 to 15 mA/cm?
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Table 1. Area specific capacitance of M-1 and M-2 electrodes at 1 and 15 mA/cm? and the area specific capacitance mainte-
nance rate at 1~15 mA/cm?, respectively
& 1. M-1 71 M-2 BRI AUEE 1. 15 mA/em? REYEFRELEEAF 1~15 mA/lcm? THYE R LR B RF R

BB 4 HK AR EL L2 AR EL L2 HL YRR
w (1 mA/cm?) (15 mA/cm?) (1~15 mA/cm?)
M-1 191.0 61.5 32.2%
M-2 122.0 31.6 26.0%
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