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ABSTRAK

PENGOLAHAN AIR TELAGA MELALUI KOMBINASI GREEN
COAGULANT DAN GREEN ADSORBENT UNTUK MENURUNKAN
BOD, COD, DAN TSS

MUHAMMAD IJLAL RAFI
NPM. 20034010082

Telaga Rambit di Desa Purwodadi, Kecamatan Sidayu, Kabupaten Gresik,
digunakan sebagai sumber air oleh masyarakat setempat, tetapi saat ini tercemar
oleh air limbah domestik. Biji asam jawa (Tamarindus indica) dan biji pepaya
(Carica papaya) dipilih sebagai koagulan alami karena kandungan protein tinggi
yang dapat berfungsi sebagai polielektrolit alami. Pengolahan air disempurnakan
dengan proses adsorpsi melalui pemanfaatan cangkang telur ayam sebagai green
adsorbent. Penelitian ini bertujuan untuk menganalisis pengaruh pH dan dosis
koagulan pada proses koagulasi-flokulasi, menganalisis pengaruh waktu sampling
dan massa adsorben pada proses adsorpsi, dan menganalisis efektivitas kombinasi
green coagulant dan green adsorbent cangkang telur dalam menurunkan BOD,
COD, dan TSS. Hasil penelitian menunjukkan biji pepaya paling efektif dalam
menurunkan BOD (22,5%), COD (27,4%), dan TSS (51,22%) pada pH 7 dan dosis
40 ml. Proses adsorpsi dilakukan dalam kolom adsorpsi yang dilakukan secara
kontinyu. Hasil didapatkan dari kombinasi biji pepaya dan cangkang telur dengan
massa 1400 gram dan waktu sampling 50 menit mampu menghasilkan penurunan
BOD (59%), COD (62%), dan TSS (60%). Secara keseluruhan, kombinasi green
coagulant biji pepaya dan green adsorbent cangkang telur dalam rangkaian
pengolahan kombinasi koagulasi-flokulasi dan adsorpsi mampu memberikan
efektivitas tertinggi dengan total penurunan BOD sebesar 68%, COD sebesar 72%,
dan TSS sebesar 80%.

Kata Kunci: Adsorpsi, Cangkang Telur, Green coagulant, Koagulasi-Flokulasi
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ABSTRACT

LAKE WATER TREATMENT THROUGH A COMBINATION OF GREEN
COAGULANT AND GREEN ADSORBENT TO REDUCE
BOD, COD, AND TSS

MUHAMMAD IJLAL RAFI
NPM. 20034010082

Telaga Rambit in Purwodadi Village, Sidayu District, Gresik Regency, is used as a
water source by the local community, but is currently polluted by domestic
wastewater. Tamarind seeds (Tamarindus indica) and papaya seeds (Carica
papaya) were selected as natural coagulants due to their high protein content that
can function as natural polyelectrolytes. Water treatment is enhanced by the
adsorption process through the utilization of chicken eggshells as a green
adsorbent. This study aims to analyze the effect of pH and coagulant dose on the
coagulation-flocculation process, analyze the effect of sampling time and adsorbent
mass on the adsorption process, and analyze the effectiveness of the combination
of green coagulant and eggshell green adsorbent in reducing BOD, COD, and TSS.
The results showed that papaya seeds were most effective in reducing BOD
(22.5%), COD (27.4%), and TSS (51.22%) at pH 7 and a dose of 40 ml. The
adsorption process was carried out in a continuous adsorption column. The results
obtained from the combination of papaya seeds and eggshells with a mass of 1400
grams and a sampling time of 50 minutes were able to produce a decrease in BOD
(59%), COD (62%), and TSS (60%). Overall, the combination of papaya seed green
coagulant and eggshell green adsorbent in a series of coagulation-flocculation and
adsorption combination treatment is able to provide the highest effectiveness with
a total decrease in BOD by 68%, COD by 72%, and TSS by 80%.

Keywords: Adsorption, Eggshell, Green Coagulant, Coagulation-Flocculation
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