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ABSTRAK

PATRISIUS MARYANTO BRIA. Pengaruh Variasi Konsentrasi Asam Terhadap
Proses Hidrolisis Makroalga Ulva reticulata Dalam Produksi Bioetanol Sebagai
Energi Terbarukan.
Dibimbing Oleh SEFRINUS M. D. KOLO, S.Si., M.Si dan NOVIANA MERY
OBENU, S.Si., M.Si

Energi tidak dapat dipisahkan dari kebutuhan manusia. Konsumsi energi di
Indonesia terbagi atas beberapa sektor dengan konsumsi energi tertinggi diduduki
oleh sektor transportasi (44,2%) dan industri (33,5%). Tingkat konsumsi energi
yang tinggi mengakibatkan cadangan pasokan minyak di perut bumi semakin
menipis dan akan habis untuk beberapa tahun kedepan. Bioetanol merupakan salah
satu energi alternatif yang dinilai ideal untuk menggantikan energi fosil. Biomassa
Ulva reticulata dapat dikonversi menjadi bioetanol dengan proses hidrolisis asam
encer menggunakan CEM Microwave, kemudian difermentasi dengan bantuan
mikroorganisme dan destilasi. Analisis kadar gula pereduksi dilakukan dengan
menggunakan metode Dinitrosalisilat (DNS) (UV-Vis). Analisis permukaan Ulva
reticulata dilakukan menggunakan Scanning Elektron Microscopy (SEM). Analisis
kadar etanol dilakukan dengan metode kromatografi gas (GC-FID) dan High
Performance Liquid Chromatography (HPLC). Hasil analisis menunjukan bahwa
kadar gula pereduksi tertinggi pada katalis HCI 7% yaitu sebesar 84,7 g/L, katalis
HNO3z 7% sebesar 72, 53 g/L dan katalis H2SO4 3% yaitu 64, 67 g/L. Hasil analisis
kualitatif ditandai dengan adanya perubahan warna dari orange menjadi hijau
kebiruan. Hasil analisis kuantitatif etanol menggunakan GC-FID pada katalis HCI
44,29%, H>SOs 43,89% dan HNOz 43,40%. Hasil analisis kuantitatif etanol
menggunakan HPLC pada katalis HNOz 1,88%, HCI 1,81% dan H2SO4 1,69%.

Kata Kunci : Bioetanol, Hidrolisis Asam Encer, Fermentasi, CEM Microwave,
Ulva reticulata
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ABSTRACT

PATRISIUS MARYANTO BRIA. The Effect of Acid Concentration Variations on
the Hydrolysis Process of Ulva reticulata Macroalgae in the Production of
Bioethanol as Renewable Energy.
Supervised by SEFRINUS M. D. KOLO, S.Si.,, M.Si and NOVIANA MERY
OBENU, S.Si., M.Si

Energy is inseparable from human needs. Energy consumption in Indonesia is
divided into several sectors, with the highest energy consumption being held by the
transportation sector (44.2%) and the industrial sector (33.5%). The high level of
energy consumption has resulted in the depletion of oil reserves in the earth's crust
which will be exhausted in the next few years. Bioethanol is one of the alternative
energy sources that is considered ideal to replace fossil fuels. Ulva reticulata
biomass can be converted into bioethanol through a dilute acid hydrolysis process
using a CEM Microwave, then fermented with the help of microorganisms and
distillation. The analysis of reducing sugar content was performed using the
Dinitrosalisilat (DNS) (UV-Vis) method. The surface analysis of Ulva reticulata
was performed using Scanning Electron Microscopy (SEM). The analysis of
ethanol content was performed using gas chromatography (GC-FID) and High-
Performance Liquid Chromatography (HPLC). The results of the analysis showed
that the highest reducing sugar content was found in the HCI 7% catalyst, at 84.7
g/L. The HNOs 7% catalyst had a reduced sugar content of 72.53 g/L, and the
H>SO4 3% catalyst had a reduced sugar content of 64.67 g/L. The qualitative
analysis results were marked by a color change from orange to bluish-green. The
results of the quantitative analysis of ethanol using GC-FID on the HCI catalyst
were 44.29%, the H.SO4 catalyst was 43.89%, and the HNO3 catalyst was 43.40%.
The results of the quantitative analysis of ethanol using HPLC on the HNO3 catalyst
were 1.88%, the HCI catalyst was 1.81%, and the H.SO. catalyst was 1.69%.

Keywords: Bioethanol, Dilute Acid Hydrolysis, Fermentation, Microwave
Irradiation, Ulva reticulata
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