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Nitrate Nitrogen Reduction Technology for Safe Groundwater Drinking

Kyeong-Ok Choi, Seok Jin Seo, and Sanghoon Ko*
Department of Food Science and Technology, Sejong University

Abstract

Excessive nitrate content in drinking groundwater is one of the sources of nitrate-nitrogen that threatens human
health all over the world. Nitrate-nitrogen reduction technology is categorized into membrane filtration, electro-dial-
ysis, ion exchange, adsorption, chemical methods, and biological methods according to the principle of elimination
from water. In particular, an adsorption technique is the most popular and common process because of its cost effec-
tiveness, convenience, and effective adsorption. In this review, the application of conventional adsorbents used to
reduce nitrate-nitrogen from drinking water is discussed and novel technologies on nitrate-nitrogen removal are intro-
duced. Furthermore, the recent development of novel nitrate-nitrogen adsorbents from biopolymers such as chitosan

and agricultural and industrial byproducts is reviewed.
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Table 1. Filtration technologies for drinking water treatment.
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Table 2. Nitrate nitrogen reduction technology for groundwater.
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Fig. 1. Adsorption principle of activated carbon for chemicals.
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Table 3. Adsorption capacities and parameters for the removal of nitrate by different adsorbents.

&2 Ho F2F Nitrate 5 2% (°C) pH ARl FAAZE () Fued
Bamboo powder charcoal 1.25 mg/g 0-45 mg/L 10-20 - - 120 (Mizuta et al., 2004)
ZnCl, modified lignite B 2 3
granular activated carbon 4.4 mg/g 5-150 mg/L 10-45 2-12 CI, C0,*, PO, 2 (Khan et al., 2011)

. . (Ahmadzadeh
?;fgo?l“Sk activated 142.86 mg/g  50-600 mg/L 25 7 . 24 Tofighy &
Mohammadi, 2012)
Sugar beet bagasse (Demiral &
activated carbon 300mefg 2755 mgll. 25-45 3-10 ) . Giindiizoglu, 2010)
ZnCl, treated coconut (Bhatnagar et al.,
granular activated carbon 10.2mgfg 5-200 mg/L 25 >3 ) 2 2008)
Se}:)‘ltﬁzan coated natural = 74 o0 10-3100 mg/l 4-20 ; ; 72 (Arora et al., 2010)
HDTMA functionalized (Onyango et al.,
clinoptilolite 114mg/g 10-300mg/L  20-60 1.66-11 - 24 2010)
HDTMA functionalized 1, 7600 100 mg/t 25 54 ; 17 (Xi et al., 2010)
organoclays
. SO, HCO;, .
HDTMA modified UZM-5 18.62 mg/g  30-100 mg/L 25-60 3-11 PO > 12 (Aghaii et al., 2013)
4
HDTMA, DODMAB (Bhardwaj et al
modified clinoptilolite and 125 mg/g  160-280 mg/L.  30-40 3-11 ~40 a 201?)6 &
montmorillonite
ODTMAC, CTMAB SO,*,CO.%, B .
modified organoclay 0.287 meg/g  61.98 mg/L 25 - HCO; 24 (Seliem et al., 2013)
. . B SO, HCO;, N (Sowmya &
Quaternized chitosan beads 70 mg/g  50-1000 mg/g 25 2-12 Cr 2 Meenakshi, 2013)
NaHSO, conditioned (Chatterjee et al.,
chitosan beads 104 mg/g 500 mg/L 30 3-8 ) 24 2009)
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