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PEMANFAATAN LIMBAH DAUN JATI (Tectona grandis) DENGAN
CAMPURAN SEKAM PADI (Oryza sativa L.) SEBAGAI BIOADSORBEN
DALAM PEMURNIAN MINYAK JELANTAH

INTISARI

Penelitian ini bertujuan untuk mengetahui pengaruh rasio limbah daun jati
(Tectona grandis) dan sekam padi (Oryza sativa L.) serta jenis larutan aktivator
terhadap karakteristik bioadsorben yang dihasilkan, serta efektivitasnya dalam
pemurnian minyak jelantah. Metode penelitian menggunakan Rancangan Blok
Lengkap (RBL) dengan 2 faktor, yaitu rasio daun jati dan sekam padi (30:70,
50:50, dan 70:30% w/w) serta jenis aktivator (H.SO4 1M, NaOH 1N, dan ZnCl;
0,5N), dengan 2 kali ulangan sehingga diperoleh 18 satuan eksperimental.
Parameter yang dianalisis pada bioadsorben meliputi kadar air, kadar abu, kadar
zat volatil, kadar karbon terikat, dan daya serap iodin, dilanjutkan analisis BET
pada bioadsorben terbaik, serta kadar asam lemak bebas (ALB), bilangan
peroksida, smoke point, kadar kotoran, dan warna pada minyak jelantah hasil
pemurnian. Hasil penelitian menunjukkan bahwa rasio daun jati:sekam padi
berpengaruh terhadap kadar air, kadar abu, kadar zat volatil, kadar karbon terikat,
dan daya serap iodin bioadsorben yang dihasilkan. Jenis aktivator (H.SO4, NaOH,
dan ZnCl,) berpengaruh terhadap kadar air, kadar abu, kadar zat volatil, kadar
karbon terikat, dan daya serap iodin. Aktivator ZnCl, terbukti paling efektif dalam
menghasilkan bioadsorben dengan karakteristik terbaik. Berdasarkan analisis daya
serap iodin, rasio daun jati dan sekam padi serta jenis aktivator yang
menghasilkan bioadsorben terbaik yaitu bioadsorben dengan rasio daun jati dan
sekam padi (30:70) dan aktivator ZnCl, menghasilkan karakteristik yaitu Kadar
Air 6,66%, Kadar Abu 3,37%, Kadar volatil 2,57%, Karbon Terikat 87,39%, dan
Daya Serap lodin 193,35 mg/g, dan nilai BET (162,412 m?g). Seluruh parameter
mutu bioadsorben telah memenuhi syarat SNI 06-3730-1995 tentang Arang Aktif,
kecuali daya serap iodin yang seluruh nilainya (89,55-193,35 mg/g) masih berada
di bawah ambang batas minimal yang dipersyaratkan, yaitu 750 mg/g.
Penjernihan minyak jelantah dengan bioadsorben terbaik (rasio daun jati dan
sekam padi (30:70) dengan aktivator ZnCl;) mampu menurunkan kadar ALB
sebesar 57,93%, menurunkan bilangan peroksida sebesar 51,36%, menurunkan
kadar kotoran sebesar 55,80%, dan meningkatkan smoke point (titik asap) sebesar
9,90%. Secara keseluruhan, kombinasi daun jati dan sekam padi berpotensi
dimanfaatkan sebagai bioadsorben dalam pemurnian minyak jelantah, dengan
kondisi optimum pada rasio 30:70 dan aktivator ZnCl».

Kata Kunci: Bioadsorben, Daun Jati, Sekam Padi, Aktivator, Minyak Jelantah.



Utilization of Teak Leaf Waste (Tectona grandis) Mixed with Rice Husk (Oryza
sativa L.) as a Bioadsorbent for Purifying Used Cooking Qil

ABSTRACT

This study aims to determine the effect of the ratio of teak leaf (Tectona grandis)
and rice husk (Oryza sativa L.) waste, as well as the type of activator solution, on
the characteristics of the resulting bioadsorbent and its effectiveness in purifying
used cooking oil (waste cooking oil). The research employed a Randomized
Complete Block Design (RCBD) with two factors: the ratio of teak leaf to rice
husk (30:70, 50:50, and 70:30% w/w) and the type of activator (1M H2SOa, 1N
NaOH, and 0.5N ZnCl), with two replications, resulting in 18 experimental units.
The parameters analyzed for the bioadsorbent included moisture content, ash
content, volatile matter content, fixed carbon content, and iodine adsorption
capacity, followed by BET analysis on the best-performing bioadsorbent, as well
as free fatty acid (FFA) content, peroxide value, smoke point, impurity content,
and color of the purified used cooking oil. The results showed that the teak leaf-
to-rice husk ratio significantly affected the moisture content, ash content, volatile
matter content, fixed carbon content, and iodine adsorption capacity of the
resulting bioadsorbent. The type of activator (H.SO4, NaOH, and ZnCl) also
significantly affected the moisture content, ash content, volatile matter content,
fixed carbon content, and iodine adsorption capacity. ZnCl> was proven to be the
most effective activator in producing bioadsorbent with the best characteristics.
Based on iodine adsorption capacity analysis, the ratio and activator type that
produced the best bioadsorbent was the 30:70 teak leaf-to-rice husk ratio
activated with ZnCly, yielding the following characteristics: moisture content of
6.66%, ash content of 3.37%, volatile matter content of 2.57%, fixed carbon
content of 87.39%, iodine adsorption capacity of 193.35 mg/g, and a BET surface
area of 162.412 m#qg. All bioadsorbent quality parameters met the requirements
of SNI 06-3730-1995 concerning Activated Charcoal, except for iodine adsorption
capacity, all values of which (89.55-193.35 mg/g) remained below the required
minimum threshold of 750 mg/g. Purification of used cooking oil using the best
bioadsorbent (30:70 teak leaf-to-rice husk ratio with ZnCl> activator) was able to
reduce FFA content by 57.93%, reduce peroxide value by 51.36%, reduce
impurity content by 55.80%, and increase the smoke point by 9.90%. Overall, the
combination of teak leaf and rice husk has potential for use as a bioadsorbent in
the purification of used cooking oil, with optimum conditions achieved at a 30:70
ratio and ZnCl. activator.

Keywords: Bioadsorbent, Teak Leaf, Rice Husk, Activator, Used Cooking Oil.



