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Abstract : DSA (Dimensionally Stable Anode) electrodes are physically, thermally and electro-
chemically stable and are mainly Ti electrodes coated by Ru, Ir and Ta. DSA electrodes have
been used in many industrial fields such as chlor-alkali, electrochemical water treatment, water
electrolysis, etc. This review paper summarizes the study on the applications using DSA elec-
trodes published in the recent 5 years. It suggests that the researches are intensively required
on effective screening of electrodes materials, optimal designing of electrode structures and eco-
nomical manufacturing of large area electrodes. It is expected that these studies will contribute
to the further research and development on advanced DSA electrodes. In addition, the enhance-
ment of DSA electrodes significantly leads to expand the type of the application using elec-
trochemical processes in industry.
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Fig. 1. Application of DSA electrodes in various fields.
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Fig. 2. A schematic diagram showing the preparation of the reported DSA electrodes.
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Table 1. Examples of electrochemical oxidation of pollutants using DSAs

Operating

Anode Cathode  Pollutant Performance Conditions Comments Ref.
! Stainless 76.6% TOC 70 mA/cm?
Ti/lr-Pb steel Azo dye removal @ 240 min 2
89.9 % COD
. . removal 20 mA/cm?  Ionic Liquid (IL) methods better
Ti/(RuO)o(IrO:)o- Ptplate  Atrazine 96.5% TOC @ 2 hr than Pechini methods 16
removal
. Stainless ~ Latrine App. 90% TOC 10 mA/cm? .. .
Co-doped black TiO, steel wastewater removal @8 hr Anodizing before coating 23
. . . 20 mA/cm*  Tonic Liquid (IL) methods better
i 0,
Ti/(RuOy)s-(SbyOs)o2  Platinum  Atrazine 39 % TOC removal @ 120 hr than Pechini methods 17
(O] [
BDD ® Stainless ~ Landfill ngrio/i;oc 3.6 mA/cm? 1> @) 24
Ti/RuO,-TiO, @ steel leachate @672 % @ 4 hr
Sb-Odoped T/RUO-ZrO Stainless Indigo 22 % TOC removal 200 mA/cm? CST+ elecstrzt-:rildatlon cell 25
21s~dop TV steel carmine 90 % COD removal @ 5 L/min Y
flow system
. Stainless . 50 % TOC removal 20 mA/cm? . . L
Ti/IrO,-Ru0O, steel Urine 95% COD removal @ 1 mL/min Final product is Oxalic acid 26
Ti/RUO, Stainless Pharmaceuti 79 % COD removal 3A/dm? Performances depend on 27
- steel cal effluent @ 4 hr sintering temp.
95% 1 TOC
removal
. 100 % AMX  20.83 mA/cm?
BDD Stainl - X
TRAOO, @ ool Amoxicillin removal @ (1) 20 min (1)>(2) 28
e @20% | TOC  (2)60 min
removal
60 % AMX removal
Ni-conductive diamond ~ Stainless Chlorobenze  92.6 % TOC 20 mA Electrode made using 20
composite electrode steel ne removal @ 10 hr Electroplating method
»  Hard conditions of wastewater
0, 2
Ti/RuO, Ti/RuO, Wastewater 48‘fjmﬁvilo b ézfsg/r?:in (COD 6,43,000 + 50,000 mg/L, 29
pH 0.4 £0.1)
. Zirconium  Dairy 96.70 % COD 200 mA/cm?
TilrO, bar wastewater removal @ 360 min 30
. o 2
Nb/BDD Ste;z:l:ss Vinasse 9(r)e£(§/ng 66@m£/ﬁ;n Complex organic material 31
. Rhodamine 61.7 % COD 40 mA/cm? Polarization before electro-
T/RuO 110, Ptplate B removal @ 90 min oxidation experiments 32
. PGM 83.2 % VOCs 25 mA/cm? .
Ti/lr-Pd coated Ti VOCs removal @ 120 min Used punched Ti plates 33
Pseudomona
Stainless s aeruginosa Pseudomonas 33.3 mA/cm?
Ti/IrO, steel f aeruginosa @ 60 min Eventually total disinfection 34
inactivated
Paracetamol
100 % Lindane
removal M>2)
within 30 min Tested various cathodes (ex.
BDD Carbone . .~ 809%TOC removal 8.33 mA/cm?  Stainless steel, Carbon sponge) 35
Ti/RuQ,-IrO, @ felt (CF) @100 % Lindane @ 360 min CF cathode was the lowest

removal
within 30 min
40 % TOC removal

energy consumption per unit
TOC removal
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Table 2. Examples of electrochemical oxidation of pollutants using DSAs in combined processes

Anode Cathode Pollutant Performance Opergt.mg Comments Ref.
Conditions
. . Air diffusion 4 trial acid 93 % TOC 25 mA/cm? Solar-Photo-
Ti/Rug3Tig -0, cathode blue 29 (AB29) removal @6 hr Electro-Fenton 38
(ADC, C=PTFE) (SPEF) Process
. . Used UV-lamp
. . . Microcystin-LR 100 % MCLR 5.0 mA/cm? .
Ti/RuO,-TiO, Stainless steel (MCLR) removal @254 nm photo-elecFrlcal 39
catalysis
) 2 -
Ti/RuO, Carbon felt Slaug}‘lterhouse 83.5% COD 2.5 mA/c.m Electro-Fenton 40
effluent removal @ 60 min process
. . . 100 % E.coli 8.91A/m> Sonochemical
Ti/RuO, Stainless steel E.coli removal @200 W sonication process 59
Photo-assisted
. . . Sulfamethoxazole 50 % TOC 60 mA/cm? .
Ti/Rug3Tip 70, Ti mesh (SMX) removal @ 120 min electro chemical 41
process
Titanium based . 94 % Scarlet red 0.4 mA/cm® Electro-Fenton
DSA Stainless steel Scarlet red dye dye removal @ 50 min process 42
0, -
Ti/Sn-Sb-Ti-Ag/ . 90.65 % TOC 10mAfem?  Lsed UVlamp,
Pt foil Phenol removal photo-electrical 43
SnO,-Sb _ @ 3 hr .
(= phenol removal) catalysis
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