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Section 2: Figures 

Figure S1  DTA curves of Mn3O4/C3N4-JMC, pure Mn3O4 and C3N4.

Figure S2 Effect of active substance trapping agent on degradation 

Figure S3  Plot of pseudo-first-order kinetics (a) and pseudo-second-order kinetics (b) for 

photocatalytic degradation of CBZ by Mn3O4/C3N4-JMC
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Section 3: Tables

Table S1 Pore texture parameters of the obtained samples

Sample SBET (m2·g-1) VTotal (cm3·g-1) Dp (nm)

1# 92.81 0.3288 7.1

2# 98.63 0.4558 9.2

3# 81.35 0.2825 6.3

a SBET: BET specific surface area; SMicro: micropore surface area; VTotal: total pore volume; VMicro: 
micropore volume; Dp: average pore
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Section 4: The study of drag force, resistance and working efficiency of 

micromotor catalyst

The drag force, resistance and working efficiency of the Mn3O4/C3N4-JMC were studied. It 

is assumed that the drag force generated by the bubble breaking away from the catalyst surface 

is equal to the steady-state fluid power. Therefore, the speed and force of the catalyst under low 

Reynolds coefficient can be estimated by the following formula:

                                                  (1)𝐹𝑑𝑟𝑎𝑔 = 6𝜋𝜇𝛾𝜈

ν(m·s-1) is the speed of micromotor catalyst motion, μ(mPa·s) is fluid viscosity, and γ(m) 

is distance traveled in a given amount of time. 

The kinetic energy of the micromotor catalyst driven by bubbles is actually converted from 

the chemical energy generated by the decomposition of H2O2 by Mn3O4. Therefore, the 

efficiency of the catalyst can be calculated by the following formula [1]:

                                                (2)𝜂 = 𝑃𝑚𝑒𝑐ℎ𝑎/𝑃𝑐ℎ𝑒𝑚

                                (3)𝑃𝑚𝑒𝑐ℎ𝑎 = 𝐹𝑑𝑟𝑎𝑔 ∙ 𝜈 = 6𝜋𝜇𝛾𝜈2

                                                 (4)𝑃𝑐ℎ𝑒𝑚 = 𝑛 ∙ ∆𝑟𝜃𝐺

                                                     (5)𝑛 = 𝑃𝑉/𝑅𝑇

                                                  (6)𝑉 = 𝑁 ∙ 4𝜋𝑅3
0/3

η is the efficiency of the catalyst, Pmecha is catalyst mechanical power (W·motor-1), Pchem is 

chemical input power (W·motor-1), which is equal to the chemical energy of all the gas 

produced, V is the volume of an ideal gas. n is mol of gas (mol), T is thermodynamic 

temperature of an ideal gas (K), N is the number of bubbles per second, Ro is the diameter of 

bubble (m) [2].
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