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1.

The methods for determining wastewater parameters take a long time (e.g., BOD takes 5 days,
COD takes 2.5 hours and T-N takes more than 1 hour). Also these methods use strong reagents
that in turn requires special disposal. So a faster and more environmental friendly analysis
method is needed. The results of this thesis were as follows.

The first step was using sucrose as the only solute in clear distilled water, determine its |
COD using the standard methods and henceforth take spectra and correlate the spectra data
to COD using multiple liner regressions (MLR), partial least squares regression (PLSR) and
principal components regression (PCR). Sucrose was used to represent carbohydrates in
wastewaters. The results are that MIR-Absorbance model had multiple correlation
coefficient (R) of 0.9233. The PLSR results were R=0.9618 for PLSR-Second derivative and
R=0.8686 for PCR-first derivative. The second step was using bovine serum albumin .as the
one solute in a solution to represent proteins in wastewater. The results for this trial gave
R=0.9939 for MLR-Absorbance, R=0.9923 for PLSR-Absorbance and R=0.9682 for
PCR-First derivative.

To reflect real wastewater it was necessary to increase the complexity of the solutions by
mixing BSA and sucrose and making a an example of wastewater that contains proteins and
carbohydrates. After the various mixture samples were made, spectra was taken and
calibrations made. The results of the developed calibrations are as follows. MLR-Absorbance
had R=0.7992, PLSR-First derivative had R=0.8798 and PCR-Absorbance had R=0.6192

To test the various methods that came from 1 and 2 above, real wastewater was used in an
experiment where it was necessary to use non standard sample holders. The use of beakers as
sample holder did not negatively affect the developed calibrations for determination of COD.
The results are as follows; PLSR-Absorbance had R=0.9671 and PCR-0.937.

Other nutrients beside COD were also studied. This experiment too used beaker as a sample
holder to simplify handling. It was determined that using a beaker to handle high solids
content pig waste improved the speed with which spectra can be taken, however it had
negative effect on the determination of moisture content. The best results for each nutrient
are as follows; For NH; the best model by using PLSR was PLSR-First derivative with
R=0.9666. For T-N the best mode] was PLSR-Reflectance with R=0.9661. The best model to
predict MC was PLSR-Reflectance model with R=0.9818. Further test on the MC model
using independent validation samples revealed an R-value of 0.8492.
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