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TiO, Photolysis Device Fabricated by Direct Ink Write Assembly
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Abstract: A kind of photosensitive ceramic inks was developed for Direct-Write Assembly (DWA). A TiO, based
photolysis device of woodpile structure with filament diameter of around 270 um was fabricated through this
method. The preparation of the photosensitive ink and the principle of the DWA were investigated in order to obtain
ink with proper rheology. XRD and TEM were used to characterize the phase and morphology of the TiO, powder
in the ink. Optics microscope was applied to analyze the internal architecture and typical size of the woodpile
structure. The sample immersed in methylene-blue solution was radiated under UV-light for 20 min and the trans-
mittance of the solution measured by UV-Vis spectrophotometer. Under the UV-light irradiation for 10 min, the
degradation rate of methylene blue solution with initial concentration of 4mg/L was 76%, and increased to 91%
after UV radiation for 20 min. SEM was used to study the filament surface morphology of the woodpile and inves-
tigate the enhancement mechanism of the high photolysis performance based on these results. The effective
photolysis performance can be attributed to the 3D woodpile structure with rough porous surface, which greatly in-
creases the area of the photocatalysis reaction.
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Fig. 1 Schematic illustration of operation mode of the EFD
Ultra™ 325 TT Automation Series

The fabricateon of 3D structures by layers and the extrusion formation

of filament by gas pressure. The inset shows the detailed formation of
the filament in each layer
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Fig. 2 Scheme of the photolysis experiment.

The sample is placed at one side of the colorimetric utensil filled with
Methylene blue solution. UV-light is incident on the sample along the y
axis, and the probe light from the spectrophotometer transmits through
the solution along X axis and detects its absorbance
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Fig. 3 XRD pattern (a) and TEM image (b) of the TiO, pow-
der for the photosensitive inks
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The sample is cut into 14.9 mm X 9.6mm in order to fit the colorimetric
utensil
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Fig. 5 Detailed construction of TiO, woodpile structure
(a) top view, (b) cross-sectional view; and typical size of the filament: (c) surface, (d) section
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Fig. 6 SEM image of a single filament’s surface
The inset shows the high-magnification morphology of the surface
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Fig. 7 Change of the absorbance of the Methylene blue solution

with TiO, woodpile structure under the UV light within 20 min
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Fig. 8 Photolysis performance of the TiO, woodpile structure
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