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MOTTO

“Sesungguhnya bersama kesulitan ada kemudahan”

(Q.S. Al-Insyirah:6)

“Don t be afraid to fail, be afraid not to try.”
(Lee Haechan)
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ABSTRAK

Energi alternatif terbarukan yang dapat digunakan antara lain biodiesel yang berasal
dari tumbuh-tumbuhan yang dapat diperbaharui, mudah diuraikan dan ramah
lingkungan. Salah satu jenis bahan baku yang dapat digunakan sebagai bahan baku
biodiesel adalah alga oil Spirulina platensis. Alga oil Spirulina platensis didapatkan
dengan mengekstraksi Spirulina platensis metode maserasi. Penelitian ini bertujuan
untuk mendapatkan karakteristik alga oil Spirulina platensis yang optimal dengan
proses maserasi menggunakan pelarut metanol serta mendapatkan karakteristik
biodiesel Spirulina platensis dengan proses esterifikasi menggunakan H>SO4 96%
dan transesterifikasi menggunakan KOH. Serbuk Spirulina platensis yang
berukuran 100 mesh ditimbang sebanyak 100g dilarutkan kedalam metanol 98%
pada volume 750ml dan 1000ml. Proses maserasi dilakukan selama 1 hari dan 2
hari. Selanjutnya dilanjutkan proses destilasi untuk memisahkan pelarut metanol
sehingga didapatkan alga oil Spirulina platensis. Alga oil yang didapatkan
dianalisis karakteristiknya dan didapatkan yang optimal pada variasi SIMOH2
dengan massa Spirulina platensis 100g, volume metanol 1000ml dan lama maserasi
2 hari. Karakteristik alga oil SIM10H2 memiliki nilai densitas 860 kg/m?>;
viskositas 3,38 cSt, %FFA 3%; kadar air 0,86%; gugus fungsi O-H, C—H alkana,
C=C alkena, C=C aromatik, C-O ester. Alga oil Spirulina platensis yang
didapatkan digunakan sebagai bahan baku pembuatan biodiesel dengan
mereaksikan alga oil sebanyak 50ml dan 75ml dengan metanol 10ml. Proses
esterifikasi ini dibantu katalis H2SO4 96% sebanyak 0,5% dan 1%. Hasil dari proses
esterifikasi ini dibiarkan selama 1 hari dan didapatkan dua lapisan yaitu metil ester
(bagian atas) dan air (bagian bawah). Metil ester yang didapatkan selanjutnya
dilakukan proses transesterifikasi dengan mereaksikan metil ester yang didapatkan
kedalam metanol 2x dari metil ester dan katalis KOH 0,5% dan 1%. Hasil dari
proses transesterifikasi ini dibiarkan selama 1 hari dan didapatkan dua lapisan yaitu
biodiesel (bagian atas) dan gliserol (bagian bawah). Biodiesel yang didapatkan
selanjutnya dianalisis karakteristiknya yang didapatkan biodiesel yang terbaik pada
ASMIEITI yaitu proses esterifikasi dengan alga oil 50 ml dengan metanol 10ml
dan katalis H>SO4 1% serta pada proses transesterifikasi pada katalis KOH 1%.
Biodiesel ASM1E1T1 memiliki nilai densitas 880 kg/m?, viskositas 2,5 cSt, angka
asam 0,42 mg-NaOH/gr, gugus fungsi O—H, C—H alkana tidak simetris, C—H alkana
simetris, C=0, C=C aromatik, C-O ester, dan C—O-C ester, dan memiliki laju
korosi lempeng tembaga 0,00359 gr/cm?. hari.

Kata kunci: biodiesel, esterifikasi, maserasi, Spirulina platensis,

transesterifikasi.
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ABSTRACT

Renewable alternative energy that can be used includes biodiesel which comes from
plants which can be renewed, is easily broken down and is environmentally friendly.

One type of raw material that can be used as raw material for biodiesel is the algae
oil Spirulina platensis. Spirulina platensis algae oil is obtained by extracting
Spirulina platensis using the maceration method. This research aims to obtain
optimal characteristics of Spirulina platensis algal oil by a maceration process
using methanol solvent and to obtain the characteristics of Spirulina platensis
biodiesel by esterification process using 96% H>SO, and transesterification using
KOH. Spirulina platensis powder measuring 100 mesh weighed 100g was dissolved
in 98% methanol at a volume of 750 ml and 1000 ml. The maceration process was
carried out for 1 day and 2 days. Next, the distillation process continues to separate
the methanol solvent to obtain Spirulina platensis algae oil. The characteristics of
the algal oil obtained were analyzed and it was found that the optimal variation
was SIMI10H2 with a mass of Spirulina platensis of 100g, a methanol volume of
1000ml and a maceration time of 2 days. The characteristics of algae oil SIMOH?2
have a density value of 860 kg/m3; viscosity 3.38 cSt, %FFA 3%, water content
0.86%;, functional groups O—H, C—H alkanes, C=C alkenes, C=C aromatics, C—O
ester. The Spirulina platensis algae oil obtained was used as raw material for
making biodiesel by reacting 50 ml and 75 ml algal oil with 10 ml methanol. This
esterification process is assisted by a 96% H>SOq4 catalyst of 0.5% and 1%. The
results of this esterification process were left for 1 day and two layers were
obtained, namely methyl ester (top) and water (bottom). The methyl ester obtained
was then carried out in a transesterification process by reacting the methyl ester
obtained into 2x methanol from methyl ester and 0.5% and 1% KOH catalyst. The
results of this transesterification process were left for 1 day and two layers were
obtained, namely biodiesel (top) and glycerol (bottom). The biodiesel obtained was
then analyzed for its characteristics. The best biodiesel was obtained in ASMIEITI,

namely the esterification process with 50 ml algae oil with 10 ml methanol and 1%
H>SOy catalyst as well as the transesterification process using 1% KOH catalyst.

Biodiesel ASMIEITI has a density value of 880 kg/m’, viscosity 2.5 cSt, acid
number 0.42 mg-NaOH/gr, functional groups O—H, C — H unsymmetrical alkane,

C—H symmetric alkane, C=0, C=C aromatic, C-0 ester, and C—O-C ester, and has

a copper plate corrosion rate of 0.00359 gr/cm’.day.

Keywords:  biodiesel, esterification, maceration, Spirulina platensis,

transesterification.

XX1ii



