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Abstract — The urease is covalently immobilized on the surface of the magnetic particles to catalyze the conversion of
urea to bicarbonate anion. The conversion was confirmed qualitatively using high-pressure liquid chromatography and
UV/Vis spectrometry, and analyzed quantitatively with cyclic voltammetry. The amount of conversion with respect to
time was measured and analyzed by the reaction rate equation to calculate a reaction rate constant of 0.0474 min’'. In the
1 to 3 cycles, a conversion percentage of over 90% was found, and it was possible to reuse the urease 8 times up to the
percentage of 50%. It was also observed that the stability evaluated for storage for 30 days was maintained. As a result
of this study, it can be seen that the urease covalently immobilized on the scaffold can be used for urea removal for the
purpose of producing ultrapure water.
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Fig. 1. (A) Elution times according to urea:bicarbonate anion ratio-10 ppm:10 ppm, 50 ppm:10 ppm, 100 ppm:10 ppm, 200 ppm:10 ppm
from top to bottom (B) Elution times of 200 ppm urea aqueous solution before and after treated with immobilized urease.
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Fig. 2. Absorbance of 10 ppm urea aqueous solution (solid line), 5
ppm urea and S ppm bicarbonate aqueous solution (dotted
and solid lines), and 10 ppm urea aqueous solution after
treated with immobilized urease (dashed line).
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Fig. 3. Cyclic-voltammetry curve before (solid line) and after (dot-
ted line) treated with immobilized urease.
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Fig. 4. Cyclic-voltammetry value according to the concentration of
bicarbonate anion.
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Fig. 5. Urea concentration of 10 ppm urea aqueous solution as a
function of reaction time.
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Fig. 6. Lineweaver-Burk Plot of urea concentration of 10 ppm urea
aqueous solution as a function of reaction time.
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