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ABSTRACT

The livestock industry in Taiwan generates a significant amount of organic wastewater
annually. Traditionally, this wastewater has been treated using a three-stage process to reduce its
@ organic content. In this study, we successfully developed a 3D-printed porous slag cement catalyst
material with a compressive strength of 325 kPa. This material effectively decomposes organic
wastewater through a heterogeneous Fenton-like advanced oxidation process, with no sludge
generation during treatment. The chestnut shell biochar is a pore-forming agent for the porous slag
cement catalyst material. The converter slag containing approximately 140 mg-g™' of iron serves as
the catalyst material for the heterogeneous Fenton-like advanced oxidation system. Hydrogen
peroxide (2.08 x 107 M) is used as the oxidant, and a 1.5 ppm methylene blue aqueous solution
serves as the simulated organic wastewater. The highest apparent first-order decomposition reaction
rate constant (Kqp) is calculated to be 0.03 min™". This is 7.5 times higher than that of the non-porous
slag cement material and 15 times higher than that of pure cement. The bulk density of the porous
slag cement catalyst material is analyzed to be 0.8 g-ml™". This study demonstrates the potential for

waste reuse, circular economy, and environmental sustainability.

Keywords: Converter slag, Biochar, Cement, 3D printing, Advanced oxidation process, Fenton-
like reaction.
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