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concentration of -OH generated by the Electro-Fenton parameters, so as to maximize the Electro-Fenton reaction on single
crystal 6H-SiC oxidation corrosion. The influence rules of the voltage, electrode types, oxidant concentration of hydrogen
peroxide (H,0,), catalyst types, catalyst concentration, and reaction solution pH and other parameters were optimized through
the six-factor five-level orthogonal experiment to generate maximum concentration of -OH and total concentration of -OH and
find the best experimental combination and main influencing factors were found. Then, the optimal experimental combination
and Fenton reaction under the same conditions were used to compare and analyze on the single crystal 6H-SiC oxidation
corrosion. The order of factors influencing the maximum concentration of -OH and the total concentration of -OH generated by
the Electro-Fenton reaction was catalyst type > voltage > H,0, concentration > catalyst concentration > pH> electrode type; of
which, catalyst type, voltage, and oxidant concentration had significant effects, with impact factors of 45%, 22%, 12% and 30%,
19%, 41%, respectively. Compared with the Fenton reaction under the same conditions, the maximum concentration of -OH and
the total concentration of -OH produced by the Electro-Fenton reaction increased by 61.34% and 68.62%, respectively, and more
Si0O, oxide layers could be formed on the 6H-SiC surface. The Electro-Fenton reaction can accelerate the conversion of Fe*' to
Fe®" and generate a portion of H,O, in situ by controlling the electrical parameters, supplement the consumption of H,O, during
the reaction, increase the total concentration of -‘OH produced, and accelerate the oxidative and corrosive effect of -OH on the
single crystal SiC substrate.
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Fig.1 Test principle (a) and test device (b) of Electro-Fenton
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Tab.1 Test factors and levels
B(Types of C(Concentration of  D(Types of  E(Concentration of
Factors A(Voltage)'V electrodes)/(cmxcm) H,0,)/wt% catalyst) catalyst)/wt% F(pH)
Level 1 0.25 1x1(Pt) 2.5 Fe;0, 0.5 2.5
Level 2 0.50 2x2(Pt) 5.0 Fe,04 1.0 3.0
Level 3 0.75 1x1(GF) 7.5 Fe 1.5 3.5
Level 4 1.00 2x2(GF) 10.0 CIP 2.0 4.0
Level 5 1.25 3x3(GF) 12.5 CrCly 2.5 4.5
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Tab.2 L,s (5°) orthogonal experimental results
No. A(Vo\l;age)/ ggz;lc))ilse;))f/ C(E?;)Inz)entration D(Types of E(Concentrati(())n F(pH) conclc\:/r[l?;(ation concz?ltterl;tion
(cmxcm) 20,)/wt%  catalyst) of catalyst)/wt% of-OH/(umol-L™")  of OH/umol

1 0.25 1x1(Pt) 2.5 Fe;04 0.5 2.5 41.39 3935.28
2 0.25 2x2(Pt) 5.0 Fe,0; 1.0 3.0 37.24 3282.51
3 0.25 1x1(GF) 7.5 Fe 1.5 3.5 34.32 3004.70
4 0.25 2x2(GF) 10.0 CIp 2.0 4.0 26.60 2810.03
5 0.25 3x3(GF) 12.5 CrCl; 2.5 4.5 12.24 1643.72
6 0.50 1x1(Pt) 5.0 Fe 2.0 4.5 21.70 2422.08
7 0.50 2x2(Pt) 7.5 CIp 2.5 2.5 68.99 5200.02
8 0.50 1x1(GF) 10.0 CrCl; 0.5 3.0 29.76 2864.58
9 0.50 2x2(GF) 12.5 Fe;04 1.0 3.5 72.92 9264.60
10 0.50 3x3(GF) 2.5 Fe,0; 1.5 4.0 4.49 517.30
11 0.75 1x1(Pt) 7.5 CrCl; 1.0 4.0 38.23 4783.94
12 0.75 2x2(Pt) 10.0 Fe;04 1.5 4.5 169.66 16056.83
13 0.75 1x1(GF) 12.5 Fe,0; 2.0 2.5 157.96 12831.71
14 0.75 2x2(GF) 2.5 Fe 2.5 3.0 71.45 7449.15
15 0.75 3x3(GF) 5.0 CIp 0.5 3.5 29.38 2624.04
16 1.00 Ix1(Pt) 10.0 Fe,0; 2.5 3.0 41.67 3938.89
17 1.00 2x2(Pt) 12.5 Fe 0.5 4.0 18.22 1461.00
18 1.00 1x1(GF) 2.5 CIp 1.0 4.5 31.74 2552.52
19 1.00 2x2(GF) 5.0 CrCl; 1.5 2.5 30.58 2741.62
20 1.00 3x3(GF) 7.5% Fe;04 2.0 3.5 199.21 17201.01
21 1.25 1x1(Pt) 12.5 CIp 1.5 3.0 103.83 7734.67
22 1.25 2x2(Pt) 2.5 CrCl; 2.0 3.5 3.66 541.95
23 1.25 1x1(GF) 5.0 Fe;04 2.5 4.0 166.78 10751.71
24 1.25 2x2(GF) 7.5 Fe,0; 0.5 4.5 50.68 5309.89
25 1.25 3x3(GF) 10.0 Fe 1.0 2.5 113.54 10655.57

Kinax 1 30.356 49.364 29.544 129.992 33.883 82.490 1576.21

Kinax 2 39.572 59.554 57.135 58.407 58.734 56.789

Kinax 3 93.336 82.112 78.286 51.844 68.575 67.897

Kinax 4 64.283 50.446 76.246 52.107 81.826 49.663

Kinax 5 87.695 71.771 73.032 22.893 72.224 57.204

Rinax 62.980 32.748 48.742 107.099 47.943 32.828

Finax 5.047 1.279 2.668 10.204 2.144 1.049

Kot 1 2935246 4562.972 2999.242 11441.884 3238.956 7072.838 141 579.30

Komla 4053.718  5308.462 4364.390 5176.060 6107.828 5053.960

Koz 8749.132  6401.042 7265.180 4998.498 6011.022 6527.258

Kotr4 5579.008  5515.058 7099.910 4184.256 7161.356 4064.796

Kotals 0998.756  6528.326 6587.138 2515.160 5796.686 5597.006

R 5813.886  1965.354 4265.938 8926.724 3922.400 3008.042

Frotar 3.138 0.390 6.788 5.104 1.243 0.126
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Fig.2 Impact factors of Electro-Fenton process factors on the formation of -OH:
a) Maximum concentration of -OH; b) Total concentration of -:OH
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Fig.3 Effect curves of various factors on the formation of maximum concentration of -OH
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Fig.4 Effect curves of various factors on the formation of total concentration of -OH
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Bt ] DUAE R R B TP it Fe®, BfEIX S Fil
FAARAEAL R P, F R 4 PH 7 16 5 55 I
Fe;0,>Fe,0;>Fe>CIP>CrCl;, HAEfbA4: il OH MYfiE
WU HS , FeBH T Fe; O, B B HIAE HL 25001 i 48 AL 571 o
Fet+5CO =Fe(CO), (t=200 C, P=20 MPa)  (9)

x3 TREAFHNREEEL a
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Fig.5 SEM images and EDS spectra for element contents on the surface of SiC substrates before and after Electro-
Fenton/Fenton oxidation: a) before oxidation; b) after Electro-Fenton oxidation; c) after Fenton oxidation
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Fig.8 Change rules of Fe* a) and Fe** b) concentration in Electro-Fenton/Fenton reaction
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