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ABSTRAK

Polisiklik Aromatik Hidrokarbon (PAH) adalah bahan yang berterusan ada dalam alam
sekitar dan menjadi kebimbangan kerana ketoksikan dan mutagen bahan ini. Kehadiran
PAH di Malaysia telah dilaporkan, dengan itu kajian ini dijalankan untuk menilai lagi
kesan bahan ini kepada alam sekitar terutama dalam sedimen sungai dengan
menentukan sifat PAHs dan faktor-faktor yang mengawalnya. Penyelidikan ini bermula
dengan penyiasatan kapasiti penyerapan atau kemampuan PAHSs ini dalam sedimen dan
hubungan antara serapan dan pekali pembahagian oktanol-air mereka (Koy). Pekali
partition oktanol-air (K,y) adalah peramal yang baik bagi serapan antara pencemar
setelah keputusan menunjukkan bahawa pepejal air partition pekali (K,.) meningkat
apabila pekali partition oktanol-air (K,) meningkat. Data serapan telah digunakan bagi
melakar graf Linear, Freundlich dan Langmuir model isoterma dan pekali linear regresi
(R?) untuk Freundlich isoterma adalah yang tertinggi (>0.98) di antara tiga model ini.
Oleh itu, tingkah laku sorption yang PAH dalam sedimen sungai adalah’ physisorption’
kerana ia patuh kepada model isoterma Freundlich. Kesan yang ketara ke atas PAH sifat
telah diperhatikan dalam sedimen disebabkan oleh perubahan kemasinan, pH dan suhu
yang ditunjukkan oleh pekali kapasiti penyerapan (Kf) yang diperolehi daripada
eksperimen. Pekali kapasiti penyerapan (K;) meningkat apabila kemasinan meningkat
tetapi sebaliknya apabila pH dan suhu meningkat. ‘pseudo-first order’, ‘pseudo-second
order’, ‘Elovichs’ equation’ and ‘fractional power’ model telah di lakar dan ‘pseudo-
second order’ di pilih mewakili penjerapan mekanisme kinetik kerana ia mempunyai
pekali yang paling tinggi linear regresi (R> 0.99). ‘Pseudo-second order’ mengesahkan
bahawa kehadiran liang dalam sistem sedimen adalah faktor pengehad kepada
mekanisme kadar penjerapan. Selain itu, tiga kaedah yang berbeza digunakan bagi
pengekstrakan fasa pepejal untuk meningkatkan kepekatan sampel dan kaedah dari
Supelco menunjukkan peratusan pemulihan tertinggi (73.53% kepada 88,29%)
berbanding kaedah lain. Akhir sekali, hasil kajian ini juga menunjukkan perbezaan yang
besar antara nilai-nilai eksperimen dan nilai-nilai yang dihasilkan oleh model pengiraan
laitu ‘Estimation Program Interface’ (EPISUITE). Oleh itu, kajian ini menunjukkan
bahawa walaupun model pengiraan boleh digunakan tetapi ia tidak tepat menilai kesan
alam sekitar daripada bahan pencemar. Eksperimen tetap perlu dilakukan untuk
mendapatkan pembahagian sebenar PAH di dalam alam sekitar.



ABSTRACT

Polycyclic Aromatic Hydrocarbons (PAHSs) are ubiquitous in the environment and
amongst greatest concern due to their toxicity and mutagenicity. As the occurrences of
PAHs in Malaysia have been reported, thus this study was conducted to further assess
their environmental impact in river sediments by determination of PAHs behavior and
factors that govern it. The research started with the investigation of the sorption
capacity or affinity of these PAHSs in sediments and the relationship between sorption
and their octanol-water partition coefficient (K,,). The octanol-water partition
coefficient (K,y) was a good predictor of sorption among pollutant as the results show
that the solid-water partition coefficient (Koc) increased as the octanol-water partition
coefficient (Koy) increased. The sorption data was plotted to graphs Linear, Freundlich
and Langmuir isotherm model and the linear regression coefficient (R?) obtained for
Freundlich isotherm was the highest (>0.98) among these three models. Thus, the
sorption behavior of PAHSs in river sediments was physisorption as it obeyed the
Freundlich isotherm model. A significant effect on PAHs behavioral was observed in
sediments caused by changes of salinity, pH and temperature which was indicated by
the sorption capacity coefficient (Ky) obtained from batch sorption equilibrium
experiments. The sorption capacity coefficient (Ky) increased as the salinity increased
but vice versa as the pH and temperature was increased. The pseudo-first order, pseudo-
second order, Elovichs’ equation and fractional power model graphs was plotted and
pseudo-second order represents the adsorption kinetic mechanism since it has the
highest linear regression coefficient (R*>0.99). Pseudo-second order confirmed that
presence of pores in the sediments system was the limiting factor to the adsorption rate
mechanism. Besides that, three different method of solid phase extraction were applied
to pre-concentrate the samples and the method from Supelco show the highest
percentage of recovery (73.53% to 88.29%) compared to other method from previous
literature. Finally, the results of this study also indicated a considerable difference
between experimental values and values generated by the computational model,
Estimation Program Interface (EPISUITE). Thus, this study strongly shows that
although the computational model was indicative, it does not accurately assess the
environmental impact of pollutant. The experiments need to be conducted to obtain the
real partitioning of PAHSs in environment.
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