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ABSTRAK 
 

Pencemaran lingkungan merupakan rusaknya suatu ekosistem yang disebabkan 

oleh pembuangan limbah ke lingkungan. Salah satu jenis limbah yang banyak 

menyebabkan terjadinya pencemaran di lingkungan khususnya di perairan adalah 

pencemaran yang disebabkan oleh marine fuel oil (MFO). Penelitian ini merupakan 

salah satu inovasi untuk penanganan tumpahan minyak yang dapat mencemari 

perairan. Inovasi yang dibuat ini berupa superhydrophobic oil adsorben selulosa 

dari daun glodokan tiang. Pembuatan superhydrophobic oil adsorben dari daun 

glodokan tiang dilakukan dengan menghaluskan daun glodokan tiang yang telah 

kering dengan menggunakan grinder. Daun glodokan tiang yang telah halus 

selanjutnya ditimbang 100 gram dan dilarutkan ke dalam NaOH 3% sebanyak 1 L. 

Proses pencampuran ini dilakukan dengan pengadukan pada kecepatan 250 rpm 

dengan suhu 85 oC selama 10 menit. Hasil proses kemudian disaring dan di 

netralkan dengan aquades. Selanjutnya serbuk daun glodokan tiang dilarutkan ke 

dalam larutan ammonia pada variasi 6%v dan 8%v, yang kemudian ditambahkan 

isopropanol dengan variasi 40%v dan 50%v serta aquades 25%v. Larutan kemudian 

diaduk hingga merata. Larutan selanjutnya ditambahkan 4 ml 

tetraethylorthosilicate (TEOS) yang ditambahkan setetes demi setetes sambil 

diaduk dengan kecepatan 250 rpm pada suhu 30 oC selama 10 menit. Kemudian 

larutan dibiarkan selama 5 jam dan kemudian disaring dan dinetralkan dengan 

aquadest. Serbuk yang didapatkan kemudian direndam dengan etanol anhidrat 2% 

sebanyak 2%v dan 4%v selama 2 jam. Serbuk selanjutnya disaring dan dicuci 

menggunakan etanol sebanyak 3 kali dan dikeringkan menggunakan dehidrator 

pada suhu 65 oC selama 24. Superhydrophobic oil adsorben kemudian dianalisis 

dan didapatkan kadar selulosa 37,06 - 47,69%, hidrofobisitas 96,45 – 99,88%, 

morfologi struktur permukaan berserat dan gugus fungsi O-H hidroksil, C-H, C-H 

alkana, CH2 ulur, C-H alkil, C-O ulur, C-H tekuk, C-O-C, Si-O, C-H alkena, C-H 

alkana, Si-O-Si. Superhydrophobic oil adsorben yang terbaik yaitu pada variasi 

A6I50E2 dan A8I40E4 sebanyak 0,3 gram dan 0,6 gram selanjutnya diaplikasikan 

kedalam air limbah yang mengandung marine fuel oil (MFO). Didapatkan nilai 

efektifitas superhydrophobic oil adsorben dari daun glodokan tiang yang optimal 

untuk mengurangi marine fuel oil (MFO) dalam air limbah terdapat pada variasi 

A6I50E2 (0,6 gram) yang mampu menetralkan derajat keasaman (pH) 8,1, 

efektifitas penyerapan minyak dan lemak 97,78%, ammonia (NH3) 42,31%, dan 

residu klorin 32,52%. 

 

Kata Kunci: Air Limbah, Daun Glodokan Tiang, Marine Fuel Oil (MFO), 

Superhydrophobic Oil Adsorben.   
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ABSTRACT 

 

Environmental pollution is the destruction of an ecosystem caused by the disposal 

of waste into the environment. One type of waste that causes a lot of pollution in 

the environment, especially in waters, is pollution caused by marine fuel oil (MFO). 

This research is one of the innovations for handling oil spills that can pollute 

waters. The innovation made is in the form of superhydrophobic oil adsorbent 

cellulose from glodokan tiang leaves. The manufacture of superhydrophobic oil 

adsorbent from glodokan tiang leaves is done by grinding dry glodokan tiang leaves 

using a grinder. The smooth glodokan tiang leaves are then weighed 100 grams 

and dissolved in 1 L of 3% NaOH. This mixing process is carried out by stirring at 

a speed of 250 rpm with a temperature of 85 oC for 10 minutes. The results of the 

process are then filtered and neutralized with distilled water. Next, the glodokan 

tiang leaf powder was dissolved in an ammonia solution at variations of 6%v and 

8%v, which was then added with isopropanol at variations of 40%v and 50%v and 

25%v of distilled water. The solution was then stirred until evenly distributed. The 

next solution was added with 4 ml of tetraethylorthosilicate (TEOS) which was 

added drop by drop while stirring at a speed of 250 rpm at a temperature of 30 oC 

for 10 minutes. Then the solution was left for 5 hours and then filtered and 

neutralized with distilled water. The powder obtained was then soaked with 2% 

anhydrous ethanol as much as 2%v and 4%v for 2 hours. The powder was then 

filtered and washed using ethanol 3 times and dried using a dehydrator at 65 oC 

for 24. Superhydrophobic oil adsorbent was then analyzed and obtained cellulose 

content of 37.06 - 47.69%, hydrophobicity of 96.45 - 99.88%, fibrous surface 

structure morphology and functional groups O-H hydroxyl, C-H, C-H alkane, CH2 

stretching, C-H alkyl, C-O stretching, C-H bending, C-O-C, Si-O, C-H alkene, C-

H alkane, Si-O-Si. The best superhydrophobic oil adsorbent was in the variations 

of A6I50E2 and A8I40E4 as much as 0.3 grams and 0.6 grams then applied to 

wastewater containing marine fuel oil (MFO). The optimal effectiveness value of 

superhydrophobic oil adsorbent from glodokan tiang leaves to reduce marine fuel 

oil (MFO) in wastewater was obtained in the A6I50E2 variation (0.6 grams) which 

was able to neutralize the acidity level (pH) of 8.1, the effectiveness of oil and fat 

absorption was 97.78%, ammonia (NH3) 42.31%, and chlorine residue 32.52%. 

 

Keywords: Waste Water, Glodokan Tiang Leaves, Marine Fuel Oil (MFO), 

Superhydrophobic Oil Adsorbent. 

 

  


