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Fig. S1 EDS of (a) Nano-G, (b) ZrO,, (c) MnO,/Nano-G and (d) ZrO,-MnO,/Nano-G composites.
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Fig. S2 (a-c) The CV curves of the samples were measured at different scanning speeds and (d) the

Cq was evaluated by the changing diagram of the relationship between Aj and scanning speed.
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Fig. S3 Quenching study on ZrO,-MnO,/Nano-G electrode for TC degradation. Conditions: TC (20


https://www.sciencedirect.com/topics/chemical-engineering/spectrometry

mg L), current density 30 mA cm 2, IPA 10 mmol L', P-BQ 0.1 mmol L.
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Fig. S4 Mass spectra of TC and intermediates at 2.82 min retention time.
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Fig. S5 Mass spectra of TC and intermediates at 2. 79 min retention time.
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Fig. S6 Mass spectra of TC and intermediates at 6.83 min retention time.
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Fig. S7 Mass spectra of TC and intermediates at 2.0 min retention time.

Table. S1 Element percentage of MnO,/Nano-G and ZrO,-MnO,/Nano-G composites

Element (wt%)

C (@) Mn Zr
Nano-G 92.22 7.78 - -
Zr0O, - 25.97 - 74.03
MnO,/Nano-G 58.02 15.09 26.9 -
Zr02-MnOx/Nano-G 61.89 12.34 3.16 0.08




Table. S2 BET surface area and pore volume of Nano-G, MnO,/Nano-G and ZrO,-MnO,/Nano-G

composites
Electrode BET surface area (m?/g) Pore volume (cm?/g)
Nano-G 4.78 0.024
MnO,/Nano-G 6.24 0.030
Zr0»,-MnO,/Nano-G 6.85 0.048

Table. S3 Reported literature about the treatment of TC

Materials Technologies Concentration Degradation rate References
MnFe,04/CNT Electrocatalysis 40 mg/L 87.7% within 2h !
SnO,-Sb/ACFs Electrocatalysis 20 mg/L 100 % within 2 h 2

Bi-Sn-Sb/y-Al,O; Electrocatalysis 100 mg/L 85.9% within 3 h 3

Bi,0; film Photoelectrocatalysis 10 mg/L 70.0% within 5 h 4

Ag@Bi;WO¢/FeWO, Peroxymonosulfate
nanosheet activation 10 mg/L 96%within 60 min S
Zr0,-MnO,/Nano-G Electrocatalysis 20 mg/L 93% within 120 min This work

Table. S4 Frontier electron densities on atoms and Hirshfeld charge of the TC molecule

Atom Fukui (-) Fukui (+) Fukui (0) CDD  Hirshfeld charge
C(1) 0.004 0.023 0.014 0.019 -0.0322
CQ2) 0.005 0.014 0.009 0.009 -0.0676
C(@3) 0.004 0.016 0.01 0.012 0.0727
C#) 0.003 0.009 0.006 0.006 -0.0435
C(5) 0.002 0.012 0.007 0.01 -0.0013
C(6) 0.005 0.013 0.009 0.008 -0.0633
c 0.001 0.002 0.002 0.001 0.0899
C(®) 0.004 0.004 0.004 0 -0.0185




C© 0.006 0.02 0.013 0.014 -0.049

C (10) 0.005 0.039 0.022 0.034 0.1013
c@amn 0.004 0.005 0.005 0.001 -0.0594
C(12) 0.011 0.003 0.007 -0.008 -0.0217
Cc(13) 0.001 0.014 0.007 0.013 0.0723
c(@14) 0.002 0.026 0.014 0.024 0.0828
Cc (15 0.022 0.008 0.015 -0.014 0.0272
C(16) 0.014 0.076 0.045 0.062 0.1153
C(17) 0.025 0.033 0.029 0.008 -0.0491
C(18) 0.017 0.092 0.055 0.075 0.1182
Cc (19 0.001 0.003 0.002 0.002 -0.1023
0 (20) 0.002 0.005 0.003 0.003 -0.2331
0 (21) 0.007 0.02 0.014 0.013 -0.2207
0 (22) 0.008 0.044 0.026 0.036 -0.2526
0 (23) 0.009 0.031 0.02 0.022 -0.1878
0 (24) 0.036 0.105 0.07 0.069 -0.2334
C (25 0.005 0.004 0.005 -0.001 0.1397
0O (26) 0.017 0.024 0.02 0.007 -0.3666
0 (27) 0.025 0.06 0.042 0.035 -0.1284
N (28) 0.009 0.011 0.01 0.002 -0.1184
N (29) 0.208 0.016 0.112 -0.192 -0.0769
0 (30) 0.007 0.027 0.017 0.02 -0.2062
c(@3D 0.051 0.007 0.029 -0.044 -0.0531
C(32) 0.049 0.005 0.027 -0.044 -0.0726
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