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Figure 1 Ti,O./Ti electrode and electrocatalytic oxidation

experimental device

2 #R5itig
2.1 TREUKKEBRIBRABREIEAEAK
Bl 2 24 TiL,O,/Ti Wk )2 il /9 2% T A0 AR AR T
SEMKE ., ME 27 WL R Z2¥ S HEA REHREYD
R 1—2 pm B FLIR , I B2 BURL [N B 45 B 4T T1L,0,
R ERE 298 100 pm, SR SS & B % IR E R
T AV T34 23 AT A R i 51 28 ML, 6B T1,0,/Ti
HLR HAT =4 AL 458, T o A2 N IR T 2 1
T VAL A5 TR 2 BR A I 31 Magneli 4 T1,0, 98, A A
I 20 FHo Al ) Magnéli A, 22 B 4k 2 B3 H 19 Magneéli
A TLO, rdl B, N AR UE T IR 2 B A B & i
R,



TrKEERE  T1,0,/T1 AU A 4 Al 12 Ak BG4 10 B T VB K TR

11

Intensity
Z
£
=

Ti,0, coating

PDF#77-1392(Ti,0,)
ald 1o lJl.lH..l—,th‘.h,—h‘l_
30 4 60

0 50 70 80 90
200(°)

(a,b)—H W FH SEM B ; (o) —H & # i SEM 5 (d)—% )2 BB XRD E S .
(a,b)—SEM image of the surface; (¢)—SEM image of the cross-sectional; (d)—XRD patterns of the

titanium suboxide electrode.
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Figure 2 Surface morphology and XRD patterns of the surface of the titanium suboxide coating electrode
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Figure 3 Electrochemical oxidation mechanism of the triethanolamine on the surface of titanium dioxide electrode
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Figure 4 Effect of pH on COD and its removal rate of cleaning wastewater of the chemical milling of alu-
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Figure 5 The effect of current density on the COD and removal rate of the cleaning wastewater of the
chemical milling of aluminum alloy treated by electrocatalytic oxidation method
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Figure 6 Effect of initial concentration of organic on COD and removal rate of the cleaning wastewater
of chemical milling of aluminum alloy treated by electrocatalytic oxidation method
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Figure 8 Effect of stirring method on the treatment of COD and its removal rate of the cleaning wastewater of
chemical milling of aluminum alloy treated by electrocatalytic oxidation method
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Electrocatalytic Oxidation of Aluminum Alloy Chemical Milling Wastewater
Using Ti,O,/Ti Electrode

QIAO Yonglian', XUAN Lizhuo', SHAN Yingji', XIE Erwei', LT Ru*, LIU Huijun*
(1. Shenyang Aircraft Industries (Group) Co. , Ltd. , Shenyang 110850, China;2. School of Resources and Civil En-
gineering, Northeastern University, Shenyang 110819, China; 3. Songshan Lake Materials Laboratory, Dongguan
523808, China)

Abstract: The cleaning water generated during the chemical milling of aluminum alloys exhibits high alkalinity and organic-rich
compounds, posing challenges for conventional biochemical methods. Direct discharge may cause severe environmental harm.

This study employs electrocatalytic oxidation to treat wastewater from chemical milling of aluminum alloy. Using a titanium
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suboxide coated electrode and stainless steel as the cathode, this study investigates the oxidation and degradation mechanisms
of typical organic compounds in the chemical milling wastewater on the Ti,0,/Ti electrode surface. In addition, this study
explores the effects of electrolysis process parameters such as initial pH, current density, stirring method, initial pollutant
concentration, and treatment time on the COD, removal rate of the wastewater. The results indicate that triethanolamine in
the cleaning wastewater of the chemical milling of aluminum alloy cannot be directly oxidized on the Ti,O;/Ti electrode
surface. Under optimized conditions, the CODc., of the treated aluminum alloy chemical milling wastewater decreases from the
initial 5 210 mg+L™' to 42 mg-L~', meeting the environmental discharge standard of 300 mg-L~'. The optimal treatment
conditions are: pH=7, 5 mA-cm °, and aeration stirring. Therefore, electrocatalytic oxidation with Ti,0;/Ti as the anode
proves effective in treating wastewater from aluminum alloy chemical milling, bringing it into compliance with environmental
discharge standards.

Keywords: electrocatalytic oxidation ;titanium suboxide ; coating ; aluminum alloy ; chemical milling ; triethanolamine ; COD, ; wastewater
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