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Figure 1 XRD patterns of the surface layer of

T1,0; titanium sub-oxide electrode
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Figure 2 SEM images of titanium sub-oxide bulk electrodes
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Figure 3 CV curves and peak currents of the titanium sub-oxide electrode in Na,SO, aqueous

solutions at different scan rates as a function of scan rate

40

CVilliZk
DSA|
301

& 207
£
= 104
E

0

—-10 4

220
24 1812 -06 00 06 12 18 24 30 36

E(vs. SCE)/V

0.04 |
e Akl £ BSA T,
0.03
Z
=)
7 0.024
= :; :?
0.014 :,‘ "‘;“
A g
A
g
0.00 : — : ; ‘
107 — |
i/(mA+cm™)

B4 KRFEIHARA CV HIZ R Tafel #% 4k 1 £&
Figure 4 CV curves and Tafel plots of different electrodes

2.3 TSR R XTI BB A A B R R BE 4 4

kTR FE T1,0; AR A8 HIL Tl B 7K B R i 5k
A, BB HL T — Bl H LAY ED Y K BDIE 3 B85 (MB)
YRR ML KR FF BB . 1B 5 A MUK K v
MB ¥ J3 it [ i i [ 2 9 78 fk il 28, b € MB 1Y
W46 W BT, C by W figp oo v 5 — Ik 20 9 MIB e JEE

DSA
0.0

-0.54

=1.04

In(C/C,)

-1.54

-2.04

T T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200
Time/min

R In(C/Cy) 5[] ¢ 9 28 4k 56 Z i 4%, 38 o 26 1
LA AT A5 il 2R A LR B MIB Y % i 52 1 3h
SR ke WS RIS, TL,O, A1 DSA 5 Fh e 1% 14
In(C/Cy) 5] 2 AR Ak hy 2o P G 22, 2 HH X W il el
e X MB [ figt 2o 8 25 75 5 i — G B o 1% 0 2
H TiO; Je DSA H W19 K20 8l J1 % 5 805 5 R
0.022F10.010 min ', B 210, =2. Okpsro

0.5

0.0+
-0.54
~1.04
-1.59
-2.0+
~2.54
-3.04
~3.54

4.0+
20 0

In(CIC,)

20 40 60 80 100 120 140 160 180
Time/min

B5  A[R] H B T AT AL A b e S i e S I [ ) 7 O AR

Figure 5 The plots of the concentration of methylene blue in organic wastewater with degradation

time on the different electrodes
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Figure 6 The plots of the COD removal rate and electrolysis cell voltage with the degradation time

during the treatment of effluent A using the T1,0; anode
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effluent A using the T1,0; anode
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Figure 8 The curves of the values of the COD
removal rate with degradation time during
the treatment of effluent A using the Ti,0;
anode at varying operating current densities
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Figure 9 The change of the values of COD in
electrolyte and its removal rate with the

degradation time during the treatment of
effluent B using the T1,0; anode
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Electrochemical Properties of Titanium Sub-Oxide Bulk Electrodes and Its
Degradation Efficiency to Several Industrial Organic Wastewaters

WANG Wenjun', LIU Huijun', LUO Mengqi**,ZENG Chaoliu'

(1. Songshan Lake Materials Laboratory, Dongguan 523808, China; 2. Institute of Metal Research, Chinese

Academy of Sciences, Shenyang 110016, China; 3. School of Materials Science and Engineering, University of

Science and Technology of China, Shenyang 110016, China)
Abstract: Titanium sub-oxide electrode materials (Ti,0,,_,, 4<n<<10) has excellent properties of
environmental friendliness, good conductivity, strong acid and alkali resistance, high oxygen evolution
potential, and has great application potential in the field of electro-catalytic oxidation treatment of refractory
organic wastewater. Using a self-made titanium oxide bulk electrode, the electrochemical properties of the
electrode and its degradation efficiency to various refractory industrial organic wastewater were studied, and
the composition and surface morphology of the electrode were also characterized. The results show that the
bulk electrode has a surface porous structure, the main phase of the electrode surface is T1,0;, and the
electrode roughness coefficient is about 500, which can provide a large active specific surface area for
electrochemical reactions. At the same time, its electrochemical potential stability window can be as high as
3.6 V, and the electrochemical exchange current density is 4. 606 X 107* mA-cm ?, which are both higher
than those of DSA electrodes (2.3 V and 1.861X10 % mA -cm *).
oxidative degradation of methylene blue (MB) at the bulk electrode and the DSA electrode conformed to the
pseudo-first-order reaction kinetic equation, and the reaction kinetic constant kp,o,=2.0 kpsa. A variety of

In addition, the electrochemical

industrial wastewaters, such as landfill leachate, residual liquid from metal smelters, etc., were degraded
by using titanium oxide bulk electrodes. The chemical oxygen demand (COD¢,) removal rate of the above-
mentioned waste liquids can reach more than 90%, indicating that the electrode device can effectively treat
these refractory real industrial wastewaters.

Keywords: Titanium sub-oxides; anode; electrochemical oxidation; industrial organic wastewater; degradation

efficiency
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