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ABSTRACT
Ion chromatography (1C) is a well established methodology for analysis of ionic species. The concentration of ionic 
species was determined using suppressed 1C with conductivity detection. Anion species were determined in a single 15- 
min run with Na2C 03 and NaHCOg eluent. Cation species were analysed by direct injection of 1 mL and isocratic elution 
with a methanesulfonic acid (MSA) eluent. Natural water were collected from various sources such as rainwater, lake, 
river and groundwater. Analysis performance of IC system was validated by evaluating the linear regression of calibration 
curve and quality control sample.

INTRODUCTION
Many regulatory and standard organizations, such as 
ASTM, ISO, and US EPA, have approved methods of 
analysis based upon IC. Ion Chromatography has been 
approved for compliance monitoring of the commonly 
inorganic anions in drinking water in the USA since the mid- 
1980s, as described in EPA Method 300.0.

The Malaysia Drinking Water Quality Standard (DWQS) of 
2009 was established by Ministry of Health under the 
Drinking Water Quality Surveillance Programme had 
specified a maximum permitted level (MPL) for 
chloride, fluoride, nitrate and sulphate.

A thorough analysis covering anions and cations was 
performed on diverse natural waters using the suppressed 
ion chromatography method.

RESULTS & DISCUSSION
Figures below show the concentrations of the anion and cation 
analysis of several natural water by IC. For quantitation, a plot 
of conductivity vs concentration of ions yield r2 values of at 
least 0.99. The reproducibility of IC technique was found to be 
satisfactory as exemplified by the relative standard deviation 
(RSD). The RSD of all ions were observed not greater than 5.4%.

The bromate and phosphate were not observed in all samples. 
The DWQS specifies a MPL for chloride, fluoride, nitrate and 
sulphate not more than 250 ppm, 1.5 ppm, 10 ppm and 250 ppm, 
respectively. Based on the standard, non of the sample exceeded 
the MPL value for chloride, fluoride and nitrate. About 800 ppm of 
sulphate was found from peat pond water of Batu Pahat and it 
was not suitable for drinking purposes as it also has high content 
of several other ions.

All natural waters analyzed for this study can be categorized as 
soft water due to low concentration of calcium. The USGS 
Water-Quality Information has stipulated that calcium content 
more than 60 ppm shall be considered as hard water.

METHODOLOGY
Sampling

Several water samples were collected from many locations such as 
pond, lake, waterfall, well, hill run off, spring, groundwater and rain. 
About 1 L of water was taken in polyethylene bottles. Water pH was 
measured with a calibrated Mettler Toledo pH meter before filtration. 
Prior to analysis, the samples were cooled to 4°C, in order to minimize 
biological degradation of the samples. Samples were 
diluted, whenever necessary, using deionized water (18.2 MQ cm)

Instrumentation and experimental conditions

Brand DIONEX DIONEX

Eluent 1.0 mM sodium carbonate :
8.0 mM sodium bicarbonate

Methanesulfonic acid (MSA)

injection mode Automated sampler Manual

Separator column lonPac AS14 (250mm x 4mm) lonPac CS14 (250mm x 4mm)

Self- regenerating 
suppressor

ASRS 300 4mm CSRS ULTRA 4mm

Detector Conductivity Conductivity

Flow rate (mL min-1) U OS
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s Peat Pond - Batu Pahat Johor 
Lake - Nuclear Malaysia 
Well - Kg. Batanja Koi, Perak 
Groundwater - Lenggeng, NS (Blue)

■ Waterfall - Ulu Bendul, Negeri Sembilan 
a Well - Pontian, Johor 
KSpring -Ulu Bendul, NS 
k  Rain - Bangi, Selangor

33 P04 Ion
* Hill run off - Bukit Putus, NS 
«  Weil - Hang Tuah, Melaka 
k Groundwater - Taiping, Perak (Spritzer)

Anion
|ig/mL

Value of bar with gradient shall readasxlOO

CONCLUSIONS
The determination of inorganic anions and cations in many type of water continues to be the most widely used application of IC including 
natural water. Seven common inorganic anions (F~, Cl- , N02“ , Br, N03“ , HP04", and S042-) and/or six common inorganic cations 
(Li+, Na\ NH4+, K+, Mg2+, and Ca2+) could be determined using two separated detection by controlling with one workstation. Many international 
regulatory and standard organizations, such as the US EPA, ASTM, and ISO, have approved methods of analysis based upon IC.


