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ABSTRAK

Pencemaran logam berat dalam persekitaran terutamanya sumber air menjadi
masalah yang membimbangkan di seluruh dunia terutama di negara-negara
membangun, kerana sifat ketoksikannya yang membahayakan kesihatan manusia dan
hidupan lain dimana, sektor utama yang menjadi penyumbang kepada pencemaran
adalah sektor industri dan perbandaran. Proses penjerapan telah terbukti melalui
kajian yang terdahulu, merupakan antara teknik yang paling berkesan bagi
menyingkirkan logam berat di dalam air yang tercemar, manakala karbon teraktif
pula telah digunakan secara meluas sebagai bahan penjerap. Kajian ini dijalankan
bagi menentukan keberkesanan penyingkiran GAC terhadap ion As (V), ia dilakukan
melalui ujian kelompok dan ujian turns dengan menggunakan larutan sintetik dengan
kepektan awal 0.2 mg/L bagi ujian kelompok dan 0.3 mg/L bagi ujian turns. Di
dalam ujian kelompok, kesan pH larutan As yang berbeza di dalam lingkungan pH 3
- pH 12 dikaji. Di dapati bahawa pH optimum bagi menyingkirkan As adalah pada
pH 7. Isoterma penjerapan Freundlich dan Langmuir digunakan untuk menganalisis
kesesuaian data eksperimen yang diperolehi daripada ujian kelompok. Isoterma
penjerapan Freundlich ditemui lebih baik berbanding Langmuir. Manakala di dalam
ujian turns, kadar alir yang berbeza iaitu 3.4 ml/min dan 7.2 ml/min digunakan bagi
mengkaji kesan kadar alir tersebut terhadap prestasi turns, dimana lengkuk bulus
yang berbeza diperolehi. Persamaan Adam-Bohart digunakan bagi menjangkakan
lengkuk bulus dan didapati bersesuaian dengan data eksperimen. Secara

keseluruhannya, GAC berupaya menyingkirkan ion As (V) dengan berkesan diantara
95% hingga 99%.
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ABSTRACT

Pollution that has been caused by heavy metals especially in water resources has
become a major concern in worldwide particularly in developing countries because
of its toxicity characteristic can be harmful to human and other life form which the
major sector that contributed to the pollution is industrial sector and urbanization.
Studies had showed that adsorption process was among the most effective techniques
to remove heavy metals in contaminated water, while activated carbon had been used
widely as an adsorbent. This study was carried out to investigate and determine the
effectiveness of GAC in removing As (V) ion through batch test and column test
using synthetic solution with initial concentration 0.2 mg/L in batch test and 0.3
mg/L in column test. In the batch test, the influence of different As (V) solution pH
within pH 3 - pH 12 on As (V) removal rate was studied. The result showed that
optimum pH to remove As (V) at pH 7. Freundlich and Langmuir adsorption
isotherm were used to analyse the fitness of experimental data obtained from the
batch test. From the analysis, Freundlich adsorption isotherm gives better correlation
than Langmuir adsorption isotherm. While in fixed bed column test, different flow
rates are 3.4 ml/min and 7.2 ml/min were used to investigate its influence on column
performance where different breakthrough curves were obtained. Adam-Bohart
model was used to predict the breakthrough curve and found fitted with the
experimental data. Obviously, As (V) molecule could be successfully removed
within 95% to 99% by granular activated carbon (GAC).



