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ABSTRACT

Linear alkyl sulfonates (ILAS) constitute a large fraction of the surfactants used in cleaning processes in

households, trade and industry. Despite the industrial significance and the possible environmental impact of

these compounds, the fast and inexpensive determination of LAS concentrations is still a difficult task. In this

study, near infrared (NIR) spectroscopy which is a rapid spectroscopic analysis method compared with a

traditional analytical method for the measurement of LAS concentration such as HPLC, GC and standard wet
chemistry method. NIR spectra of LAS between 0.313 and 25.0% (w/v) in water were utilized to develop a
calibration model. The best results (R =0.998, SEP = 0.244% (w/v)) obtained by using partial least—squares
regression with spectral data treatment and 2nd derivatization were comparable to the results (SEC = 0.186%

(w/v), SEP = 0.206% (w/v)) obtained by using multiple linear least-squares regression (MLR). However,

models based on derivative spectra have no significant advantage with MLR.
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Table 1. Data set preparation for Linear Alkylbenzene Sul-

fonate
Calibration set Validation set
Number of samples 19 30
Constituent range (w/v %)  0.313~250 0.313~20
Average (W/v %) 3964 3.906
Standard Deviation (w/v %) 5.691 4.768
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Fig. 1. NIR spectra of linear alkylbenzene sulfonate (LAS) samples.
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Fig. 2. First derivative spectra of linear alkylbenzene sulfonate (LAS) samples.

e Adstd AFAE H4E 4 3
A

A o] o Fxol A#Ade] ¥ Y3 AME Table 204 B upe} Zlo]



42 KOR. J. ENVIRON. TOXICOL.

Vol. 15,No. 1~2

0.3855

0.2803

0.1750

0.0698

-0.0354

-0.1406

Arbituary Unit

-0.2458

-0.3510

-0.4562

-0.5614

400 500 600 700 BOD 900 1088 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500
¥avelength (nm)

Fig. 3. Second derivative spectra of linear alkylbenzene sulfonate (LAS) samples.

Table 2. Results of calibration and prediction for deter-
mination linear alkylbenzene sulfonate (LAS) in
aqueous solution using multiple linear regression

(MLR)
Spectral SEC SEP
A (nm) derivatization R (wWiv %) (Wiv %)

408 none 0981 0279 0.779
2060, 2316 first derivative 0997 0.168 0.284
520,2324  second derivative 0.998 0.166 0.218
2284, 2308 none 0.998 0.186 0.206
1624,2316 first derivative 0.997 0.179 0.293
2324 second derivative 0998 0206 0.245
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Fig. 4. Scatter plot showing correlation between actual con-
centration and NIR value by multiple linear regres-
sion with the two discrete wavelengths of 2,284 and
2,308 nm for linear alkylbenzene sulfonate (LAS).
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Fig. 5. Scatter plot showing correlation between actual
concentration and NIR value by partial least squares
regression in the range of 1,100~ 1,430, 1,560~
1,850 and 2,100 ~ 2,400 nm on the second derivative
spectra for alkylbenzene sulfonate (LAS).
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