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ABSTRAK 

Instalasi Pengolahan Air (IPA) menghasilkan lumpur dalam jumlah besar 

yang belum dimanfaatkan secara optimal, meskipun kandungan silika, 

alumina, dan oksida besinya berpotensi digunakan sebagai adsorben. 

Penelitian ini bertujuan untuk mengetahui karakteristik lumpur IPA sebelum 

dan sesudah aktivasi, serta kemampuan adsorben teraktivasi dalam 

menurunkan kadar Cu(II) melalui variasi massa dan waktu kontak. 

Karakterisasi mengacu pada SNI 06-3730-1995, meliputi kadar air, kadar 

abu, dan daya serap iodium. Uji adsorpsi dilakukan dengan metode batch 

menggunakan massa adsorben 1, 2, dan 3 g per 100 mL larutan, serta 

waktu kontak 60, 75, dan 90 menit. Hasil menunjukkan bahwa aktivasi 

meningkatkan kualitas adsorben, ditandai dengan kadar air dan abu lebih 

rendah serta daya serap iodium lebih tinggi. Efisiensi penyisihan Cu(II) 

tertinggi sebesar 98,51% diperoleh pada massa 3 g dan waktu kontak 90 

menit, sehingga lumpur IPA teraktivasi berpotensi digunakan sebagai 

adsorben alternatif untuk penurunan logam berat. 

Kata kunci: Lumpur Instalasi Pengolahan Air (IPA), Adsorben, Adsorpsi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



V 
 

ABSTRACT 

Water Treatment Plants (WTP) generate large amounts of sludge that 

remain underutilized, even though their silica, alumina, and iron oxide 

content provides potential as an adsorbent material. This study aims to 

characterize WTP sludge before and after activation, and to evaluate the 

performance of the activated sludge in removing Cu(II) using variations in 

adsorbent mass and contact time. Characterization followed SNI 06-3730-

1995, including moisture content, ash content, and iodine number. 

Adsorption tests were conducted in batch using adsorbent masses of 1, 2, 

and 3 g/100 mL solution, with contact times of 60, 75, and 90 minutes. The 

results show that activation improved adsorbent quality, as indicated by 

lower moisture and ash content and higher iodine number. The highest 

Cu(II) removal efficiency of 98.51% was achieved at 3 g/100 mL and 90 

minutes, indicating that activated WTP sludge has promising potential as an 

alternative adsorbent for heavy metal removal. 

Keywords: Water Treatment Plant (WTP) sludge, Adsorbent, Adsorption. 
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