
Desalination and Water Treatment 
www.deswater.com
1944-3994/1944-3986 © 2012 Desalination Publications. All rights reserved
doi: 10/5004/dwt.2012.3176

*Corresponding author.

45 (2012) 79–83
July

Identifying Ni-complexed natural organic matters in a relatively 
stagnant river water

Sumin Choa, Dongjin Leeb, Byungjin Limb, Jaeweon Choa,*
aSchool of Environmental Science and Engineering, Gwangju Institute of Science and Technology (GIST), 
261 Cheomdan-gwagiro, Buk-gu, Gwangju 500-712, Korea
Tel. +82 62 715 2449; Fax +82 62 715 2434; email: jwcho@gist.ac.kr
bYeongsan River Environmental Research Center, 208-5 Cheomdan-gwagiro, Buk-gu, Gwangju, Korea

Received 8 August 2011; Accepted 8 September 2011

A B S T R AC T

Pretreatment protocols, using preparative liquid chromatography (prep-LC), and high resolu-
tion mass spectrometer methods, were developed to identify potential Ni-natural organic matter 
(NOM) complexation, for a relatively stagnant river water sample. The former and the latter 
were performed, using a large separation column, packed with C18 and size exclusion resin 
media, and ion trap-time of fl ight (IT-TOF) mass spectrometer, respectively. The NOM samples 
were effectively fractionated into four different peaks, with helps of both RI and UV detections, 
and further subjected to mass analyses using the IT-TOF, which provided distinct m/z peaks 
pairs in mass spectra, with m/z peaks difference of ca. 58, as evidence of Ni-complexed NOM.
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1. Introduction

The organic carbon partition coeffi cient (Koc) of nickel 
(Ni), with atomic mass of ca. 58, has not been known yet 
[1]. Research of Ni complexation with organic matters 
has been very rare compared to other metals, such as 
iron, to our knowledge; some studies revealed the Ni-
organic complexation, with model organic compounds, 
including fl ovoprotein, ethylendiamine, and glycinate, 
using electron spin resonance peak with free radicals 
and complexation (stability) constant [2,3]. Nickel has 
been known to contribute, through complexation/
incorporation with proteins, to metabolism in cell and 
tissue, and molecular genotoxicity through Ni-DNA-
protein cross-link, systematic toxicity (e.g., respiratory, 

immunotoxicity, neurotoxicity, reproduction), and also 
interact with other metals, such as iron, for a low-affi nity 
cell transport pathway [1,4,5].

Nickel in surface water has been recognized resulted 
from soil, mining piles, and atmospheric deposition, 
but, it can also be originated from anthropogenic con-
tribution, such as industrial and municipal wastewater,
and landfi ll leachate [5,6]. Nickel is known to exist 
mostly in the form of green hexaquonickel [Ni(H2O)6]

2+ 
in aquatic solution environments, like surface water, as 
other forms, including hydroxides, sub-sulfi de, sulfi des, 
carbonates, phosphate, elemental form, and bimetal-
lic compounds, are insoluble in water. Most of nickel 
compounds may become relatively soluble at pH levels 
below 6.5 [1].

With natural bulk water samples, identifi cation of 
Ni-complexation with natural organic matters (NOM) 
is believed not easy, due to interferences of non-bound 




