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ABSTRAK 

INEZ TRINANDA. Pengaruh Massa dan Waktu Kontak Ampas Kopi dalam 

Adsorpsi Logam Nikel pada Limbah Cair Laboratorium Kimia UNJ. Skripsi, 

Program Studi Kimia, Fakultas Matematika dan Ilmu Pengetahuan Alam, 

Univesitas Negeri Jakarta. Juli 2024. 

Berdasarkan Peraturan Pemerintah No. 22 Tahun 2021 tentang penyelenggaraan 

perlindungan dan pengelolaan lingkungan hidup (Indonesia) bahwa baku mutu 

nikel dalam perairan 0,05 mg/L. Nikel yang terkandung dalam limbah laboratorium, 

apabila langsung dibuang ke lingkungan tanpa dilakukan pengolahan sangat 

membahayakan ekosistem air, darat, dan dapat menganggu kesehatan manusia. 

Dalam penelitian ini dilakukan pengolahan pada limbah tersebut dengan metode 

adsorpsi menggunakan ampas kopi. Tujuan penelitian ini yaitu menentukan 

pengaruh variasi massa dan waktu kontak ampas kopi dalam mengadsorpsi logam 

nikel pada limbah cair laboratorium Kimia UNJ. Ampas kopi diaktivasi dengan 

NaOH 0,01 M untuk meningkatkan kemampuan adsorpsinya. Ampas kopi yang 

telah teraktivasi akan dilakukan 2 pengujian yaitu, pengujian variasi massa 

adsorben dan variasi waktu kontak. Pengujian dilakukan dengan metode batch. 

Variasi massa yang diuji yaitu 0,05; 0,1; 0,5; 1; dan 1,5 g dan variasi waktu kontak 

yaitu 15, 30, 60, dan 90 menit. Berdasarkan hasil pengujian variasi massa adsorben 

dan waktu kontak diperoleh persentase removal tertinggi yaitu 91,70% pada massa 

0,05 g dengan waktu kontak 15 menit. Persentase removal terendah yaitu 39,56% 

terdapat pada massa 1,5 g dengan waktu kontak 90 menit. Hal ini terjadi karena 

semakin sedikit situs aktif yang tersedia untuk adsorpsi setelah selang waktu. 

Kapasitas adsorpsi maksimum untuk seluruh variasi waktu kontak yaitu berada di 

massa 0,05 g. Kondisi optimum ampas kopi yang dapat digunakan untuk 

mengadsorpsi limbah nikel secara maksimal yaitu penggunaan massa 0,05 g 

dengan lama waktu kontak 15 menit. Bertambahnya massa adsorben pada waktu 

kontak 15 menit & 90 menit, persentase removal semakin menurun. Bertambahnya 

massa adsorben pada waktu kontak 30 menit & 60 menit, persentase removal 

semakin bertambah. Namun semakin lama waktu kontak, rata-rata persentase 

removal semakin menurun.  

 

Kata Kunci: Ampas kopi, Adsorpsi, Nikel, Limbah cair, AAS 
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ABSTRACT 

INEZ TRINANDA. Effect of Mass and Contact Time of Coffee Grounds in Nickel 

Metal Adsorption on Liquid Waste of UNJ Chemical Laboratory. Thesis, Chemistry 

Study Program, Faculty of Mathematics and Natural Sciences, Jakarta State 

University. July 2024. 

Based on Government Regulation No. 22 of 2021 concerning the implementation 

of environmental protection and management (Indonesia), the quality standard for 

nickel in waters is 0.05 mg/L. Nickel contained in laboratory waste, if directly 

disposed of into the environment without treatment, is very harmful to aquatic and 

terrestrial ecosystems, and can interfere with human health. In this study, the waste 

was processed by adsorption method using coffee grounds. The purpose of this 

study is to determine the effect of variation in the mass and contact time of coffee 

grounds in adsorption of nickel metal in the liquid waste of the UNJ Chemistry 

laboratory. Coffee grounds are activated with NaOH 0.01 M to increase their 

adsorption ability. Coffee grounds that have been activated will be carried out 2 

tests, namely, testing of adsorbent mass variation and contact time variation. Testing 

is carried out by batch method. The variation of the tested mass was 0.05; 0,1; 0,5; 

1; and 1.5 g and the variation in contact time was 15, 30, 60, and 90 minutes. Based 

on the results of testing the variation of adsorbent mass and contact time, the highest 

percentage of removal was obtained at 91.70% at a mass of 0.05 g with a contact 

time of 15 minutes. The lowest percentage of removal was 39.56% in a mass of 1.5 

g with a contact time of 90 minutes. This happens because fewer and fewer active 

sites are available for adsorption after a time lapse. The maximum adsorption 

capacity for all variations in contact time is at a mass of 0.05 g. The optimum 

condition of coffee grounds that can be used to adsorb nickel waste to the maximum 

is the use of a mass of 0.05 g with a contact time of 15 minutes. As the mass of the 

adsorbent increases at 15 minutes & 90 minutes of contact time, the percentage  of 

removal decreases. As the mass of adsorbents increases at 30 minutes & 60 minutes 

of contact time, the percentage of removal increases. However, the longer the 

contact time, the lower the average percentage of removal.  

 

Keywords: Coffee grounds, Adsorption, Nickel, Liquid waste, AAS 
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