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Abstract ; The chemical oxygen demand (COD) in wastewater can be determined by near-infrared spectra (NIRs) , howev-
er it is strongly influenced by the water absorbance. It is then very important to choose proper pathlength for improving
measurement sensitivity and thus minimize the measurement error. In this study, we presented a series of experiments to
determine the optimum pathlength for COD determination using a Fourier transform near infrared instrument with transmis-
sion measurement. Sixty wastewater samples for this study were collected from hoggery. Partial least squares (PLS) models
were developed based on the spectral data which had been collected by using the cell pathlength of 1mm, 2mm, Smm, and
10mm. The performances of the differents models were compared. The results show that the pathlength of 10mm developes
the optimal performance in the spectral range 800-1350nm and that of 1mm or 2mm of pathlength can be obtained in the
spectral range of 1350 ~2500nm. In addition, our results suggest that two pathlength combination can improve the reliabili-
ty and accuracy of the model in the region of 800 ~2500nm. This method of two pathlength combination may also be applied
to the quantitative analysis of complex components in aqueous solutions.
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Fig.1 Near infrared spectra of a wastewater sample obtained in

various pathlength.
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Table 1 Absorbance distribution of spectra from 800 to
1350nm

. WA BAE (%)

K <0.01 0.01~1.5 1.5~2.4 >2.4
1mm 72.8 27.2 0.0 0.0

2mm 55.4 44.6 0.0 0.0

Smm 30.9 69.1 0.0 0.0
10mm 7.3 92.7 0.0 0.0

%2 1350nm ~ 2500nm ¥ X R EHES

Table 2 Absorbance distribution of spectra from 1350nm

to 2600nm
SEK SRS EARE (%)
<0.01 0.01 ~1.5 1.5~2.4 >2.4
1mm 0.0 75.1 7.4 17.6
2mm 0.0 42.8 21.2 36.0
Smm 0.0 18.1 17.3 64.6
10mm 0.0 0.8 3.4 95.9
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Table 3 Calibration and prediction results of several mod-
els for the wastewater samples

KIE&E fiRIUE-
KIEF *m,  RMSECV . SEP .
P80 (mg/L) (mg/L) ?
SMLR / 67.6 0.62331 71.2  0.61101
PCR 4 48.2  0.77475 57.0  0.75327
PLS 3 40.3  0.84692  37.4  0.83882
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Table 4 Results of PLS model for single pathlength meth-

od
KIESE L

KK 5 © RMSECV . SEP .

S8 (mg/L) (mg/L) ’
1mm 2 38.3 0.83908 40.1  0.80109
2mm 2 37.5  0.82485 39.2  0.81121
5mm 2 36.2 0.84932 42,0  0.73882
10mm 3 40.3  0.84692 37.4  0.83882
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Table 5 Results of PLS model for the method of two path-
length combination

iE 0

— BIESE il 42

B ¥M  RMSECV SEP .
4% (mg/L) ¢ (mg/L) P

10mm + 1mm 5 20.4  0.95505 20.7  0.94976

10mm +2mm 5 21.0  0.95101 21.1  0.93954

5mm +1mm 3 31.6  0.90660 32.0  0.86694

5mm +2mm 4 32.3  0.89018 31.2  0.86204
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Fig.2 Measured COD versus predictive values at the pathlength of
(a)lmmS (b)2mm(c)5mm and (d) 10mm for the PLS mode
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Fig.3 Measured COD versus predictive values of PLS mode
for the method of two pathlength combination
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