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ABSTRAK

Penelitian ini bertujuan untuk mengetahui waktu optimum adsorpsi methyl
red menggunakan pasir vulkanik Gunung Merapi, mengetahui daya adsorpsi pasir
vulkanik saat waktu optimumnya pada variasi konsentrasi methyl red, mengetahui
pola adsorpsi methyl red menggunakan pasir vulkanik, serta mengetahui karakter
pasir vulkanik yang dikarakterisasi menggunakan spektrofotometer FTIR dan
difraksi sinar-X.

Pasir vulkanik diaktivasi menggunakan asam nitrat pekat selama 6 hari,
kemudian dicuci menggunakan akuades dan dikeringkan menggunakan oven pada
suhu 150°C selama 12 jam. Adsorpsi dilakukan dengan beberapa parameter yaitu
variasi waktu kontak selama 20 hingga 360 menit dan konsentrasi zat warna
methyl red sebesar 40 hingga 100 ppm. Daya adsorpsi dinyatakan sebagai
konsentrasi zat warna yang berkurang per gram adsorben (mg/g). Karakterisasi
sampel menggunakan spektrofotometer UV-Vis, spektrofotometer FTIR, dan
difraksi sinar-X

Berdasarkan data difraktogram difraksi sinar-X terlihat bahwa senyawa
yang dominan terdapat pada pasir vulkanik baik sebelum maupun setelah aktivasi
adalah albite. Waktu kontak optimum adalah selama 45 menit dan daya adsorpsi
pada variasi konsentrasi zat warna methyl red 40 hingga 100 ppm berturut-turut
adalah 0,016; 0,751; 0,7; 1,482; 1,228; 0,566; dan 0,501 mg/g. Pola adsorpsi
tidak mengikuti isoterm Langmuir maupun Freundlich. Data spektra FTIR
menunjukkan bahwa sebelum adsorpsi terdapat puncak untuk vibrasi gugus OH
dan O-H terhidrasi, Si-O, Si-OH, dan AI-OH. Sedangkan setelah adsorpsi terdapat
puncak untuk vibrasi OH dan O-H terhidrasi, Si-O, Si-OH.

Kata Kunci : pasir vulkanik, methyl red, adsorpsi,
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ABSTRACT

The aims of this research were to find out the optimum exposure time of
Merapi volcanic sands onto methyl red dye using adsorption, to know the
adsorption capacity of volcanic sand to the methyl red dye on the optimum
exposure time within various dye concentration, to determine the adsorption
isotherm of methyl red adsorption onto volcanic sand, and to know the
characteristic of volcanic sand characterized by XRD and FTIR
spectrophotometer.

Merapi volcanic sand was soaked 6 days with pure nitric acid (HNO3) to
reduce the impurities. Volcanic sands then washed with a little amount of
aquadest. and dried in oven at 150°C for 12 hours. The adsorption processes was
done by contacting volcanic sand with methyl red dye in various exposure time
and dye concentration. The exposure times were from 20 to 360 minutes and the
dye concentrations were from 40 to 100 ppm. Sample was characterized by UV-
Vis spectrophotometer, FTIR spectrophotometer, and XRD. The adsorption
capacity was described as concentration adsorbed per gram adsorbent (mg/g).

The XRD diffractogram showed that the most abundant compound of
Merapi volcanic sand was albite. The optimum exposure time was 45 minutes and
the adsorption capacity in various dye concentration from 40 to 100 ppm
respectively were 0.016; 0.751; 0.7; 1.482; 1.228; 0.566; dan 0.501 mg/g. The
adsorption processes was neither Langmuir nor Freundlich isotherm. The FTIR
spectra showed that merapi volcanic sand contained OH and hydrated OH, Si-O,
Si-OH, and AI-OH before the adsorption processes. Whereas after the adsorption
processes there were vibrations of OH and hydrated O-H, Si-O, Si-OH.

Keywords : volcanic sand, methyl red, adsorption
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