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Table 1 Kinetic analysis of nitrate reduction by nano-Fe/Cu as affected by different anions

Pseudo first-order reaction kinetics Pseudo-secondary reaction kinetics
Solution
k1 /min~! R? ky/g+ mg '« min! R?
0.191 4 0.999 3 0.007 9 0.998 8
3 mmol « L' CI™ 0.184 6 0.981 8 0.006 0 0.864 1
9 mmol « L' Cl 0.177 4 0.997 1 0.005 1 0.784 6
3 mmol « L' SO~ 0.056 2 0.920 3 0.000 2 0.790 9
9 mmol « L' SO~ 0.014 0 0.972 4 0.001 3 0.464 6
3 mmol « L' HCO; 0.037 6 0.982 8 0.000 1 0.212
9 mmol « L' HCO; 0.010 6 0.961 2 0.000 03 0.567 8
3 mmol « L™! PO}~ 0.002 2 0.913 6 0.000 07 0.320 4
9 mmol « L' PO}~ 0.001 9 0.946 7 0.000 1 0.363 8
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Effect of Inorganic Anions on Nitrate Reduction by Nano-Fe/Cu Particles

LIN Guo-Qing'?*, PANG Hong-Lu"?, WANG Fei'*, SHENG Min'*
(1. Key Laboratory of Marine Environmental and Ecology, Ministry of Education, Ocean University of China, Qingdao
266100,China; 2. Shandong Provincial Key Laboratory of Marine Environment and Geological Engineering, College of Environ-
mental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Nano bimetallic materials for removal of nitrate in groundwater is one of the research hotspots
in recent years. However, there are many coexisting anions in groundwater, which greatly influence the
removal of nitrate by nanomaterials. In this paper, nano-Fe/Cu with a load rate of 5% was prepared by
chemical reduction. The mechanism of catalytic reduction of nano-Fe/Cu on nitrate was investigated, and
the effects of common anions (Cl™, SO, HCO; , PO} ) on nitrate removal by nano-Fe/Cu were ana-
lyzed. The results show thatthe average particle size of nano-Fe/Cu is 35 nm, and the removal process of
nitrate is carried out step by step,with nitrite asan intermediate product. When the amount of nano-Fe/Cu
is sufficient, the nitrate is completely reduced and the product has only ammonia nitrogen; when the
amountof nano-Fe/Cu is insufficient, the nitrate is partiallyreduced and the product is ammonia nitrogen
and nitrite. The reduction of nitrate by nano-Fe/Cushows a kinetic characteristic of pseudo-first-order re-
action kinetics. ClI™ had no obvious effect on the catalytic reduction of nitrate,while theSO?  , HCO; and
PO} significantly inhibited the catalytic reduction of nitrate, and intensity of inhibition increases with the
concentration of each ion. The inhibitory effect of PO}  was the strongest. When the concentration of
PO} was 3 mmol « L', the removal rate of nitrate by nano-Fe/Cu was only 10%.

Key words: nano-Fe/Cu; nitrate; inorganic anions; groundwater; catalytic reduction



