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Abstract : In this study, we synthesized TiO, supports with nanosized crystalline structure by solvothermal method and prepared
TiO; supported Pd-Cu catalysts. It was shown that the crystalline size of TiO, support in the catalyst influenced on the catalytic
activity of nitrate reduction in water. The catalyst with the smaller crystalline size of TiO, support presented faster nitrate
reduction rate, but had low nitrogen selectivity due to high pH environment of reaction medium during the reaction. Through
injection of carbon dioxide as a pH buffer, the nitrogen selectivity increased by about 60%. Furthermore, we investigated that the
relationships between the catalytic performance and the physicochemical properties of the prepared catalysts characterized by N»
adsoprtion-desorption, X-ray diffraction (XRD), H;-temperature programmed reduction (TPR), X-ray photoelectron spectro-

scopy (XPS).
Keywords : Catalytic nitrate reduction, Nanosized TiO,, SMSI, Water
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Table 1. ICP-AES results and BET properties of the synthesized
TiO, supports and prepared catalysts

Abb Metal contents BET
Materials . .re- (Wt%)" surface area
viation 2
Palladium | Copper|  (m/g)
Nanosized TiO, (1 h)| NTI - - 4.4
Nanosized TiO, (3 h)| NT3 - - 4.0
Pd-Cu/Nanosized
TiOs (1 h) PCNT1 2.59 0.99 3.8
Pd-Cu/Nanosized
TiOs (3 h) PCNT3 2.57 0.99 32

* Palladium and Copper contents were analyzed by ICP-AES
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Figure 1. XRD patterns of the synthesized TiO, (A): (a) NT1, (b)
NT3; and prepared catalysts (B): (a) PCNT1, (b) PCNT3
(@: Metallic palladium phase, O: anatase phase on TiO,
support).
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Figure 3. XPS spectra of Ti 2p (a), Pd 3d (b), Cu 2p (c) over the
prepared catalysts: (A) PCNT1 and (B) PCNT3.
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Figure 4. Nitrate (square), nitrite (circle) and ammonium (triangle)
concentrations as a function of reaction time for catalytic
nitrate reduction without CO, buffer (Solid: PCNT1, Open:
PCNT3).
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