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Abstract 

Metal contamination in water is a major component in the determination of water quality monitoring. In spite of 
the viability of several other metal ion analysis techniques for river water, atomic absorption spectroscopy 
(AAS) method is most commonly used due to the reproducibility results, short analysis time, cost effective, 
lower level detection and robust. Therefore, this article gives an overview on the principles, instrumentation 
techniques, sample preparations, instrument calibration and data analysis in a simple manner for beginner.  

Abstrak 

Pencemaran logam dalam air merupakan komponen utama dalam penentuan pemantauan kualiti air. Walaupun 
daya maju beberapa teknik analisis ion logam lain untuk air sungai, spektroskopi penyerapan atom (AAS) 
kaedah yang paling biasa digunakan kerana keputusan kebolehulangan, masa yang singkat analisis, kos efektif, 
pengesanan tahap yang lebih rendah dan mantap. Oleh itu, artikel ini memberi gambaran kepada prinsip-prinsip, 
teknik peralatan, persediaan sampel, penentuan alat dan analisis data dengan cara yang mudah untuk pemula. 
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Introduction 

Atomic Absorption Spectrometry (AAS) dated back to nineteenth century, the modern form of this technique 
was largely developed during the 1950s by Alan Walsh and a team of Australian chemists working at the 
Commonwealth Science and Industry Research Organization, Division of Chemical Physics in Melbourne, 
Australia. AAS is a technique for measuring quantities of chemicals elements present in environmental samples 
by measuring the absorbed radiation by the chemical element of interest. This is done by reading the spectra 
produced when the sample is excited by radiation. Atomic absorption methods measure the amount of energy in 
the form of photons of light that are absorbed by the sample. A detector is measures the wavelengths of light 
transmitted by the sample and compares them to the wavelengths which originally passed through the sample. A 
signal processor then integrates the changes in wavelength absorbed which appear in the readout as peaks of 
energy absorption at discrete wavelengths. Every atom has its own distinct pattern of wavelength at which it will 
absorb energy, due to the unique configuration of electrons in its outer shell. This enables the qualitative 
analysis of a sample.  

The concentration is calculated based on the Beer-Lambert law. Absorbance is directly proportional to the 
concentration of the analyte absorbed for the existing set of conditions. The concentration usually determined 
from a calibration curve, obtained using standards of known concentration. In analytical chemistry, AAS is a 
technique used mostly for determining the concentration of a particular metal element within a sample. AAS can 
be used to analyse the concentration of over 62 different metals in a solution. Typically, the technique makes 
use of a flame to atomize the sample but other atomizers, such as a graphite furnace, are also used. In recent 
decades, heavy metal concentrations have increased not only in the atmosphere but also in pluvial precipitation 
metals. Many human activities play major role in global and regional trace element budgets. Even though, there 
are several other types of detection techniques for metal ions in water sample available such as Atomic 
Absorption Spectroscopy (AAS), Vapour Generation Accessory (VGA), Inductively Couple Plasma emission, 
Ion Chromatography, UV-Visible Spectrophotometer, High Performance Liquid Chromatography (HPLC) etc 
which are capable to detect concentration of metals, AAS still an essential instrument due to its wide and simple 
applicability for metal analysis. 

 

 



Procedure 

Sample preparation 

Analysis by spectroscopic methods practically always a simple or require more complex preparation of the 
samples. These steps are generally the most critical part of analysis. Only a few direct methods allow the 
introduction of the sample without any preparation but lack of reliable calibration is the major problem. Sample 
preparation is allow the separation and/or pre-concentration of analytes and make possible use of several 
determination methods. As for this study, the river water samples was filtered to remove suspended visible 
residue and transferred to clear test tube for direct analysis using Flame AAS for faster results.  

Standard preparation 

Standard solutions of metal are necessary to standardize and calibrate the instrument. The preparation of the 
standard solutions is also important and critical part of analysis for better results. After selecting the particular 
elements that need to be analyze, Potassium (K), Iron (Fe), Calsium (Ca),Magnesium (Mg) and Sodium (Na) . 
Standard was in a stock solution of 1000ppm and all standard need to be diluted to its working range for 
calibration  0.5ppm, 1ppm, 1.5ppm, 2ppm, and 2.5ppm for K and Na. As for Fe and Mg  – 1ppm, 2ppm, 3ppm, 
4ppm and 5ppm . Finally, Ca – 10ppm, 20ppm, 30ppm. 

Instrument preparation 

AAS instrument and software is turn on, and the system will automatically check the instrument condition. 
Flame and lamp(K, Fe, Ca, Mg and Na) must warm-up at least 30minutes prior to analysis.  

Results and Discussion 

There are 8 river water samples that was filtered and analyze using Flame AAS for selected elements such as , 
Potassium (K), Iron (Fe), Calsium (Ca),Magnesium (Mg) and Sodium (Na). Table 1 shows results of 
concentration for each elements analyzed using Flame Atomic Absorption Spectrometry. From the table, 
concentrations are varied depending on the content of the elements in the river water. Each sample is replicated 
to get good repeatability. From Table 1, the results are higher than standard concentration for calibration 
because the sample was diluted so that the results are within working range. If the concentrations are too high, 
the burner head (flame burner) will contaminate and will have interference for the next element.  

Table 1: Result of concentration(ppm) of each elements for every samples analyzed. 

Sample name  Ca  Fe  K  Mg  Na 

0652A  469.4  20.64  7.95  778.8  1986 

0652B  474.2  26.41  8.17  680.1  1629.5 

0653A  1020  2.01  9.42 832.8 2952.5

0653B  1089  2.08  9.23 815.6 3278

0654A  855.9  1.21  8.43 760.8 2413.5

0654B  861.8  1.48  8.8  796.6  3101.5 

0655A  9.22  2.5  2.76  2.74  13.76 

0655B  6.27  2.13  2.73  2.05  12.45 

0656A  194.5  2.32  5.04  331.1  699 

0656B  186.8  1.77  5.29  360.9  695.5 

0657A  81.9  2.54  3.79  75.76  279.4 

0657B  85.06  2.23  3.94 78.07 250.4

0658A  31.38  2.42  5.24 35.76 155.6

0658B  32.19  2.41  5.65 36.08 164.7

0659A  86.21  1.95  50  79.81  265.2 

0659B  79.98  2.2  50.9  82.62  270.3 
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Conclusion 

Atomic Absorption Spectrometry has become a method of choice in analytical chemistry due to its wide 
applicability and robustness. AAS method has emerged as an essential tool for analytical job for simple and 
faster results. 
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