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ABSTRAK 

Larut resapan merupakan bahan pencemar yang boleh mengancam persekitaran dan 

kesihatan manusia. Satu penjerap komposit baharu terdiri daripada enapcemar sisa 

kertas, kulit kerang, karbon teraktif, dan zeolit dibangunkan bagi meminimumkan 

penggunaan penjerap konvensional disamping menyelesaikan masaalah larut resapan 

stabil di Tapak Pelupusan Simpang Renggam (TPSR), Johor. Parameter sasaran 

merupakan ammonia nitrogen (NH3-N) dan permintaan oksigen kimia COD. Kajian 

ini merupakan kajian gabungan penjerap alternatif dengan penjerap konvensional 

membentuk penjerap komposit. Ujikaji pencirian menunjukkan enapcemar sisa kertas 

dan karbon teraktif dikategorikan sebagai hidrofobik manakala kulit kerang dan zeolit 

pula adalah hidrofilik. Nisbah campuran penjerap komposit baharu dengan simen 

Portland adalah (30:70). Nilai pH bagi penjerap komposit baharu adalah pada pH 9.0 

di mana analisis XRF menunjukkan kehadiran karbon dan silika oksida yang tinggi 

sebagai sebatian utama disamping kumpulan berfungsi terdiri daripada karboksil, 

karbonil dan hidroksil. Kesan kelajuan goncangan, saiz partikel, pH, masa goncangan 

dan dos penjerap optimum adalah 150 rpm, 1.18 mm, pH 7, 300 minit dan 50g. Model 

isoterma dan kinetik penjerapan menunjukkan kecenderungan terhadap model 

langmuir dan pseudo-tertib kedua. Kajian perbandingan isoterma dan kinetik 

penjerapan memperlihatkan keupayaan yang setanding bagi kesemua penjerap 

tersebut. Kajian penjerapan turus menunjukkan ianya lebih terarah kepada model 

Thomas dan Yoon-Nelson berbanding Adams-Bohart manakala kesan kadar alir 

berbeza adalah pada 1.0 mL/min. Kajian nyaherapan menunjukkan larutan NaCl 0.5 

M pada pH 12 memberi keseimbangan tindak balas yang lebih cepat disamping 

perbandingan diantara penjerap komposit baharu dengan menjana semula 

menunjukkan peratus penyingkiran NH3-N dan COD melebihi 80%. Keberkesanan 

penjerap komposit baharu ini di dorong oleh kehadiran komposisi karbon dan silika 

disamping mempunyai struktur mikroliang dan mesoliang yang tinggi serta berpotensi 

bagi rawatan larut resapan stabil di tapak pelupusan sampah.
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ABSTRACT 

Leachate is a pollutant that poses threats to the environment and human health. A new 

composite adsorbent made of waste paper sludge, shell, activated carbon, and zeolite 

was developed to reduce the use of conventional adsorbents while also addressing the 

issue of stable leachate at the Simpang Renggam Landfill (TPSR) in Johor. The target 

parameters are ammonia nitrogen (NH3-N) and COD chemical oxygen demand. In this 

study, the alternative adsorbents and conventional adsorbents were combined to create 

composite adsorbents.  Waste paper sludge and activated carbon were classified as 

hydrophobic by characterisation experiments, whereas shell and zeolite were 

hydrophilic. The ratio of new composite adsorbent mixture with the obtained Portland 

cement was (30:70). The pH value of new composite adsorbent is at pH 9.0 where 

XRF analysis shows the presence of high carbon and silica oxide as the main 

compounds in addition to the main functional groups consisting of carboxyl, carbonyl 

and hydroxyl. The effects of shaking speed, particle size, pH, contact time and 

adsorbent dosage at optimum conditions were 150 rpm, 1.18 mm, pH 7, 300 min and 

50g respectively. The isotherm and kinetic adsorption models show a tendency 

towards langmuir and second-order pseudo model. A comparative isotherm and kinetic 

adsorption study showed a comparable ability for all the adsorbents. The column 

adsorption study showed that it was more oriented to the Thomas and Yoon-Nelson 

model than the Adams-Bohart while the effect of different flow rates showed at a flow 

rate of 1.0 mL/min. A desorption study showed the use of 0.5 M NaCl solution at pH 

12 gave a faster equilibrium reaction in addition to the results of the comparison 

between new and regenerated composite adsorbent which showed the removal 

percentage of NH3-N and COD was above 80%. The effectiveness of new composite 

adsorbent is driven by the presence of carbon and silica composition by having a high 

microporous and mesoporous structure which could potentially lead to treat stable 

leachate in landfill sites. 
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