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Chemical Denitrification of Nitrate from Groundwater
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Abstract :Batch experiments for catalytic reduction of nitrate from groundwater with Pd and/ Cu catalysts were conduct-
ed. It was found that PdCu combined catalysts at a ratio of 4 can maximize the nitrate reduction into nitrogen; above
80 % total nitrogen re moval efficiency was realized in this study . It was also found that the catalytic activity was affected
by the amounts of catalysts, hydrogen flow rate and pressure , the initial concentration of nitrate . With an increasing in
the amount of the catalysts, both nitrite and ammonia intermediates can be kept at a low level . A high flow rate and
pressure of hydrogen was in favor of the catalytic reduction of nitrate, but not benefit for the selectivity . The catalytic
reduction followed a first order kinetics in term of the initial nitrate concentration .
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Fig.1  Experimental setup
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Fig.3  Temporal profiles of nitrate consumption

and ammonium ion yield for Pd Cu/ ¥- Al, O,
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Fig .4  Effect of various amount of Pd Cu/ Al, Oy

on nitrate reduction
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Fig.5 The curve of initial rate vs . initial concentration

24 H
, H, .
, Ha
100 ~ 300mL/ min, H, 0.1 ~
0.2MPa. 6. 7 ‘H,



24

NH3' N H2
H2 ’ NOZ- H2
> NH3- N >
20
- Ot
% _ 15 mER
£
2 l1;27’10 -
=
E
2%t
Ho
0
100 200 300

H, #& /mLemin”'

6 H, NO;
Fig .6  Effect of the flux of H, on nitrate re moval activity

and am monia yield for Pd Cu/ ¥- Al, O;
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Fig .7  Effect of the pressure of H, on nitrate re moval

activity and ammonia yield for Pd Cu/ ¥- Al, O,
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