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RINGKASAN

Prarancangan pabrik sorbitol dari tepung jagung dengan proses hidrogenasi katalitik
dengan kapasitas 25.000 ton/tahun ini dilakukan untuk memenuhi kebutuhan sorbitol dalam
dan luar negeri. Pabrik ini direncanakan untuk didirikan di kawasan Cilegon, Jawa Barat pada
tahun 2023 dan beroperasi pada tahun 2025. Bahan baku yang digunakan adalah tepung jagung
yang diperoleh dari PT Tereos FKS Indonesia, dan bahan baku hidrogen diperoleh dari PT. Air

Liquide Indonesia.

Pabrik sorbitol merupakan pabrik dengan tingkat resiko yang rendah. Hal ini karena
sorbitol memiliki sifat cukup stabil, tidak reaktif, mampu bertahan dalam suhu tinggi, tidak
beracun, tidak mudah terbakar, serta tidak mudah meledak. Reaksi pembentukan sorbitol dari
tepung jagung melalui dua mekanisme yaitu reaksi hidrolisis pati dan hidrogenasi katalitik.
Mekanisme reaksi hidrolisis pati merupakan pembuatan glukosa dari pati dengan katalisator
berupa enzim. Enzim yang digunakan yaitu enzim glukoamilase dan enzim amilase. Sedangkan
untuk mekanisme hidrogenasi katalitik yaitu proses dengan cara mereaksikan glukosa dengan
hidrogen di dalam reaktor hidrogenasi dengan bantuan katalis raney nickel untuk mempercepat
reaksi. Pada reaksi hidrogenasi katalitik dipilih sistem reaktor trickle bed dengan kondisi
operasi 145°C dan tekanan 88,12 atm untuk menghasilkan sorbitol. Konversi reaksi hidrolisis
enzimatis pati dapat membentuk glukosa sebesar 90-95% dan konversi reaksi antara glukosa

dan hidrogen membentuk sorbitol dalam fase cair yaitu 99,99%.

Alat-alat utama yang digunakan yaitu reaktor likuifikasi, reaktor sakarifikasi, reaktor
trickle bed, rotary vacuum filter, knocked out drum, heat exchanger, evaporator, pompa dan
mixing tank. Unit penunjang proses yaitu unit penyediaan air, pengolahan air, air pendingin,

umpan boiler, unit pengadaan listrik, steam, bahan bakar, udara tekan, dan pengolahan limbah.

Hasil analisa ekonomi terhadap pabrik sorbitol berupa fixed capital investment sebesar
US$ 63.575.964,50. Working capital investment sebesar US$ 6.850.449,21. Capital investment
sebesar US$ 81.870.087,32. Serta biaya produksi, antara lain: manufacturing cost sebesar US$
37.574.114,90. General expense sebesar US$ 13.669.921,45. Didapatkan total production cost
sebesar US$ 51.244.036,36. ROI (Rate of Investment) sebesar 16,07%, POT (Pay Out Time)
selama 5,08 tahun, BEP (Break Even Poin) sebesar 45,58%, SDP (Shut Down Point) sebesar
27,69% dan IRR (Internal Rate of Return) sebesar 62%. Dari hasil evaluasi ekonomi pabrik

sorbitol kapasitas 25.000 ton/tahun ini layak untuk didirikan.
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SUMMARY

The design of the sorbitol plant from corn flour with a catalytic hydrogenation process
with a capacity of 25,000 tons/year is carried out to meet domestic and foreign sorbitol needs.
This factory is planned to be established in the Cilegon area, West Java in 2023 and
operational in 2025. The raw material used is corn flour obtained from PT Tereos FKS

Indonesia, and hydrogen raw materials obtained from PT. Air Liquide Indonesia.

Sorbitol factory is a factory with a low level of risk. This is because sorbitol is quite
stable, non-reactive, able to withstand high temperatures, non-toxic, non-flammable, and non-
explosive. The reaction of the formation of sorbitol from corn flour through two mechanisms,
namely the reaction of starch hydrolysis and catalytic hydrogenation. The mechanism of the
starch hydrolysis reaction is the manufacture of glucose from starch with an enzyme as a
catalyst. The enzymes used are glucoamylase and amylase enzymes. Meanwhile, the catalytic
hydrogenation mechanism is a process by reacting glucose with hydrogen in a hydrogenation
reactor with the help of a Raney Nickel catalyst to speed up the reaction. In the catalytic
hydrogenation reaction, a trickle bed reactor system was chosen with operating conditions of
145°Cand 88.12 atm pressure to produce sorbitol. The conversion of starch enzymatic
hydrolysis reactions to form glucose is 90%.-95% and the conversion reaction between

glucose and hydrogen to form sorbitol in the liquid phase is 99.99%.

The main tools used vizliquefaction reactors, saccharification reactors, trickle bed
reactors, rotary vacuum filters, knocked out drums, heat exchangers, evaporators, pumps and
mixing tanks. Process support units, namely water supply units, water treatment, cooling

water, boiler feed, electricity supply units, steam, fuel, compressed air, and waste treatment.

The results of the economic analysis of the sorbitol factory in the form of a fixed capital
investment of US$ 63,575,964.50. Working capital investment of US$ 6,850,449.21. Capital
investment of US$ 81,870,087.32. As well as production costs, including: Manufacturing costs
of US$ 37,574,114.90. General expense US$ 13,669,921.45. Obtained a total production cost
of US $51,244,036.36. ROI (Rate of Investment) of 16.07%, POT (Pay Out Time) for 5.08
years, BEP (Break Even Points) of 45.58%, SDP (Shut Down Point) of 27.69% and IRR
(Internal Rate of Return) of 62%. From the results of an economic evaluation, the sorbitol

factory with a capacity of 25,000 tons/year is feasible to build.
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