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ABSTRAK 
 
Penelitian ini bertujuan untuk mengetahui life cycle inventory, mengetahui potensi 
dampak, serta menentukan alternatif terbaik dalam mereduksi potensi dampak 
akibat gas rumah kaca dan emisi yang dihasilkan dari proses produksi gula. 
Tahapan LCA terdiri dari goal and scope, life cycle inventory, life cycle impact 
assessment, dan interpretation. Ruang lingkup yang pada penelitian ini adalah gate 
to gate dan unit fungsional sebesar 50 kg gula. Software yang digunakan dalam 
penelitian ini adalah SimaPro versi 9.3. Metode yang digunakan pada tahapan LCIA 
adalah CML-IA (baseline) yang memiliki 11 kategori dampak. PT. Perkebunan 
Nusantara X Unit PG. Kremboong mengeluarkan 5 emisi udara selama proses 
produksi gula, yaitu SO2, NO2, CO2, N2O, dan CH4. Terdapat 5 potensi dampak 
yang dihasilkan dari proses produksi gula berdasarkan perhitungan dari tahapan 
characterization yakni acidification, eutrophication, photochemical oxidation, 
human toxicity, dan global warming. Alternatif perbaikan yang direkomendasikan 
dalam mereduksi potensi dampak yang timbul selama proses produksi adalah 
penggunan Water Spons Filter (WSF) dengan larutan CA(OH)2 yang diletakkan 
pada ujung cerobong dan penggantian bahan bakar ampas tebu menjadi bioethanol 
pada stasiun ketel. Alternatif pernaikan yang disarankan dapat mereduksi potensi 
dampak acidification sebesar 13 %, photochemical oxidant sebesar 13 %, 
Euthropication sebesar 63 %, dan human toxicity sebesar 17 %. 
 
 
 
Kata Kunci: Gula, Life Cycle Assessment, potensi dampak, SimaPro. 
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ABSTRACT 
 
This study aims to determine the life cycle inventory, determine the potential 
impact, and determine the best alternative in reducing the potential impact of 
greenhouse gases and emissions resulting from the sugar production process. The 
LCA stages consist of goals and scope, life cycle inventory, life cycle impact 
assessment, and interpretation. The scope of this research is gate to gate and a 
functional unit of 50 kg of sugar. The software used in this research is SimaPro 
version 9.3. The method used in the LCIA stage is CML-IA (baseline) which has 11 
impact categories. PT. Nusantara Plantation X Unit PG. Kremboong emits 5 air 
emissions during the sugar production process, namely SO2, NO2, CO2, N2O, and 
CH4. There are 5 potential impacts resulting from the sugar production process 
based on calculations from the characterization stages, namely acidification, 
eutrophication, photochemical oxidation, human toxicity, and global warming. 
Alternative improvements that are recommended in reducing the potential impacts 
that arise during the production process are the use of a Water Sponge Filter (WSF) 
with a solution of CA(OH)2 placed at the end of the chimney and the replacement 
of bagasse fuel into bioethanol at the boiler station. The suggested enhancement 
alternative can reduce the potential impact of acidification by 13%, photochemical 
oxidant by 13%, Euthropication by 63%, and human toxicity by 17%. 
 
 
 
Key words: sugar, Life Cycle Assessment, potential impact, SimaPro.  
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