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Abstract 

To elucidate and eliminate the influence of dissolved organic matter (DOM) during the UV-spectroscopic 

measurement of Dodecylbenzenesulfonate (DBS) in DBS-DOM complex solution, 222.5 nm UV and 400 

nm UV-vis spectra were measured. The absorbance both at 222.5 nm and 400 nm wavelengths increased in 

proportion to the increase of DOM concentration whereas the absorbance at 222.5 nm spectrum found 

significant for DOM-free DBS solution. These relationships have been used to remove the influence of DOM 

on the absorbance at 222.5 nm for the DBS-DOM complex solution. 
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1. Introduction 

Dodecylbenzenesulfonate (DBS) is the 

constituents of presently existing cleaning agents 

and other commercially available products based on 

anionic surfactants [1]. Sodium DBS is extensively 

being used in industries and at homes as the 

ingredient of soap and detergents. From a different 

judgment, DBS is one of the most spread pollutants 

that are available in every environmental setting 

[2]. 

On the other hand, Dissolved organic 

matter (DOM) is the key constituent playing 

crucial roles in spreading, mobilization, and 

degradation of soil pollutants such as organic 

toxicants between the soil interface and soil 

solution. The maximum percentage of DOM (50% 

to 70%) usually covers by humic substances [3]. It 

is assuming that the high turbidity of soil solution 

caused by the presence of the DOM especially 

when the humic portion presence at a significantly 

higher amount.  

Usually, DBS can be identified by conjugated 

double bond systems of benzene ring under UV-

spectrum of spectrophotometer [4]. However, in a 

solution with high DOM concentration, DBS 

identification must be adjusted excluding the 

impact of DOM. This study aims to the precise 

estimation of DBS eliminating the influence of 

DOM from DBS-DOM complex solution using 

UV-vis and UV spectrometry.  
 

2. Materials and methods 

A highly humic non-allophanic Andosol of the 

A-horizon from Daisen pasture, Tottori Prefecture, 

Japan, was used to extract the dissolved solids (DS) 

as the representative source of DOM. The carbon 

content of the soil was 13.8% and the soil physico-

chemical characteristics were reported by Ahmed 

and Ishiguro (2015) [5]. The DS was extracted with 

1 mmol/L NaCl at pH 6.0 and 100 mmol/L NaCl at 

pH 5.0 electrolyte solutions using a soil & 

electrolyte solution ratio of 1:15 (w/v, dry weight 

basis). Different periods of shaking viz. 1 hour, 6 

hours, 24 hours and 48 hours were applied using a 

reciprocal shaker to produce DS solutions with 

different concentration. Finally, the solutions were 

centrifuged and supernatants were filtered through 

the No. 6 filter paper and stored properly. 

Sodium DBS (C12H25C6H4SO3Na) having the 

molecular weight of 348.48 g/mol used as the main 

reagent of the experiment. Three different 

concentrations of DBS solution viz. triplicates of 0, 

50 and 500 µmol DBS/L were prepared using 

previously extracted DS solution as a solvent 

having 8 different concentrations of DS and 1 

mmol/L at pH 6.0 or 100 mmol/L at pH 5.0 NaCl 

condition. DOM-free DBS solutions were also 

prepared to get DBS standard curve. One ml of 

formerly prepared DBS solutions from every 

triplicate was taken to dilute 10 times with 

deionized water and measured the absorbance at 

400 nm UV-vis light spectrum and 222.5 nm 

ultraviolet light spectrum using Shimadzu UV-

1208 spectrophotometer. Absorbance both at 222.5 

nm and 400 nm spectra for 10 times diluted DS 

solution without DBS were also recorded. 

Generally, the measurement method of the DS 



concentration is simple and accurate and DS 

concentration was supposed to be in proportion to 

the DOM. Therefore, DS concentration was 

measured as the index of the DOM in the solution. 

200 mL of the DS solution from all stored 

supernatant were oven-dried at 60 ℃ for 4 days and 

the DS concentration was calculated.   

 

3. Result and discussion  

Before the addition of DBS, the absorbance at 

400 nm UV-vis and 222.5 nm UV spectra increased 

with the increase of DS concentration for lower 

electrolyte conditions (Fig. 1 & 2). The absorbance 

at 400 nm spectrum had no influence when DBS 

was added in the solution (Fig.1), because the DBS 

solution was transparent.  

 
Figure 1: Effect of DS on 400 nm spectrum for 1 

mmol/L at pH 6.0 and 100 mmol/L at pH 5.0 NaCl 

condition for different DBS concentrations.   
 

 

Figure 2: Effect of DS on 222.5 nm spectrum in 1 

mmol/L at pH 6.0 and 100 mmol/L at pH 5.0 NaCl 

condition for different DBS concentrations.   

On the other hand, the absorbance of 222.5 nm 

spectrum increased with the increase of DBS 

concentration in the solution of lower electrolyte 

concentration (Fig. 2). The results of DOM solution 

at 100 mM NaCl showed smaller values, but they 

were almost on the same line with those at  1 mM 

NaCl.  The smaller values indicated that the DOM 

concentration was smaller due to the shielding 

effect of high electrolyte concentration during the 

mixing with soil and solution.  

The elimination of DOM influence from DBS-

DOM complex solution is indispensable and can be 

accomplished from the linear regression between 

400 nm and 222.5 nm spectra (Fig. 3). The 

difference between the absorbance at 222.5 nm 

from such relationship for DBS free DOM and 

DBS-DOM complex solution is the real absorbance 

of DBS present in certain DBS-DOM solution (Fig. 

3). 

 
Figure 3: Relationship between the absorbance at 

222.5 nm and 400 nm spectra in contrast to zero and 

50 µmol DBS/L in 1 mmol/L NaCl at pH 6.0 

solution.  

 

Previously prepared standard curve for the 

absorbance at 222.5 nm from the different known 

concentration of standard DBS solutions can easily 

be used to calculate the real DBS concentration 

from a given DBS-DOM complex solution.    
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