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Complete Decomposition of Azo-Dye using Pd and Pd—Cu Alloy coated Microreactors under
High-pressure and High-temperature Water Conditions

Tohoku University, AIST Rahat Javaid

Our objective is to achieve rapid and complete decomposition of azo dye (Orange II) using Pd and Pd—Cu alloy coated
catalytic microreactors under high pressure and high temperature water conditions.
We fabricated catalytic tubular reactors

having thin catalytic layer (Pd, Pd—Cu, 1-3 um) Inconel 625 1
r %Z :

coated over the @er wall o.f TiO,/Ti/Inconel TiOyTi layer “0. 5 mm 1.6 mm
625 support to gain mechanical, thermal and
chemical stability (Fig. 1). Catalytic laye ——
Steady decomposition of the azo-dye was Length: 100 cm
observed by continuous feed of the solution
with HO, By use of Pd-coated reactor, COD
was completely diminished in 4 s residence at 300 °C, which is in accord with disappearance of UV/Vis peaks. In contrast, the
peak of UV absorption still remained to a great extent in the absence of Pd layer. Catalytic wet oxidation was efficiently
proceeded due to the generation of OH and ‘OOH radicals acting as strong oxidants.
Future Plan/Acknowledgement
Because of high tolerance to high pressure and high temperature and the wide choice of metal catalysts, these metallic
reactors are applicable to a broad scope of catalytic reactions in continuous flow processes.
I sincerely thank to the division of Supercritical Fluids, Society of Chemical Engineering, Japan, for the student award
which encouraged me for the further efforts to the research.

Fig. 1 Configuration of multilayered metallic reactor.
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