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Abstract 

 

Glucosamine, monosaccharide from chitosan obtained from the chitin deacetylation process, has been used widely in 

various fields such as nutrition, pharmacy, and cosmetics. Glucosamine can be obtained from the hydrolysis of 

chitosan. Enzymatic hydrolysis provides the advantage of mild reaction conditions, environmentally friendly, and high 

yield. But until now, the separation of glucosamine from the chitosan hydrolysis fraction has been an obstacle. 

Ultrafiltration membranes offer an efficient filtration process because they do not require additional chemicals. The 

performance of ultrafiltration membranes was analyzed from the fractionation process of chitosan hydrolysis. The 

PES membranes in 10, 25, and 50 kDa were used to filter hydrolyzed Low Molecular Weight Chitosan (LMWC) in 

varied concentrations. The experiment was carried out in crossflow membrane module for flat sheet at room 

temperature in 1 bar. The permeate flux during filtration decreased rapidly at the initial and gradually over time 

because of fouling and concentration polarization. The more concentrated hydrolyzed LMWC solution resulted higher 

percentage of rejection up to almost 20% at the same membrane MWCO while higher MWCO resulted lower rejection 

percentage for the same hydrolyzed LMWC concentration. The FTIR spectrum of the used membranes of all types had 

absorption bands of glucosamine which proved that the fractionation process occurred. The time retention in HPLC 

chromatograms of glucosamine produced were similar with standard glucosamine. Thus, ultrafiltration could be 

applied for hydrolyzed LMWC fractionation process. 

Keywords: fractionation; glucosamine; LMWC; MWCO; ultrafiltration 
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Abstract 

 

Mercury is a liquid metal that has properties such as toxic, persistent, bioaccumulating, and its vapor can spread 

around sources so that it is harmful to humans. Despite having dangerous properties, mercury is found in some goods, 

products, and also waste. Mercury is indicated to be used in several industries, such as artisanal and small-scale gold 

mining and coal-fired steam power plants. Based on health and environmental considerations, mercury must 

ultimately be removed from the eco cycle. Mercury storage systems in the long term must be solved so that sustainable 

development for future generations can be achieved. Currently, there is still no mercury storage system in Indonesia 

with a good standard design, so the conceptual design study of the mercury elemental storage system is important. In 

this paper, the storage tanks with a mercury capacity of 35 kilograms, one tonne, and two tonnes were designed to 

meet mercury storage standards. Several design criteria were used as model development, such as storage capacity, 

height level, safety factor material, storage temperature, tank life span, and symbols and label. The design results 

presented in this paper are dimension and engineering drawing of the storage tanks and attributes like spill tray, 

pallet, and rack. 

Keywords: environment; hazardous and toxic material; Indonesia; mercury; storage tanks 
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INTRODUCTION 

The development of a storage system for 

handling dangerous and toxic materials is very 

important. Mercury is a liquid metal that is harmful to 

humans and the environment, so its storage needs to 

be very well designed. Mercury is used in several 

products and industrial processes. The mercury used 

in the open system will cause vapor emissions into the 

air and the spill must be treated seriously. Mercury is 

very poisonous and can affect biological processes in 

the soil which can cause serious harm to humans and 

animals. Mercury poisoning to the human body can be 

done by inhalation, digestion, injection, and skin 

permeation. There are three forms of mercury, which 

is elemental mercury, inorganic mercury, and organic 

mercury. Mercury in the form of methyl mercury can 

damage the central nervous system and is very 

dangerous for fetuses and children. The accumulation 
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Abstract 

 

Catalytic cracking of vegetable oil for the production of bio-hydrocarbons had been developed. In this study, the 

catalytic cracking of Refined-Bleach-Deodorized Palm Oil (RBDPO) had carried out over Fluid Catalytic Cracking 

Unit (FCCU) equilibrium catalyst in a micro activity test reactor at 510°C under various catalyst to oil (CTO) ratio 

of 1.20 - 2.01 g/g. The catalytic cracking of RBDPO had produced the organic liquid product (OLP) containing bio-

hydrocarbon, water, gas, and coke on the catalyst converted to CO2 during the catalyst regeneration process. The 

increase in CTO ratio from 1.20 to 2.01, OLP yield decreased from 80.48% to 70.12%. The OLP was separated into 

gasoline, light cycle oil (LCO), and heavy cycle oil (HCO) based on boiling point difference by a simulated distillation 

gas chromatography (SimDis GC). High gasoline fraction as 31.56% was produced at CTO of 2.01 g/g.  The gasoline 

fraction contained olefins, aromatics, paraffin, iso-paraffins, and a small amount of naphthenes and oxygenates. The 

presence of chemicals in the gasoline fraction influenced the research octane number (RON) of the fuel.   

Keyword: bio-hydrocarbon; catalytic cracking; micro activity test reactor; RBDPO  
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INTRODUCTION 

Various process technologies have been 

developed to improve the quality of biofuels so that 

they can be mixed with fossil oils in a larger 

composition, including technology, to convert 

vegetable oils into bio-hydrocarbons. Ng et al. (2019) 

used heavy gas oil (HGO) mixed with 15 v% canola 

oil and processed in fluid catalytic cracking (FCC) 

over equilibrium catalyst to lower heat requirement 

because the canola oil contains oxygen that caused an 

exothermic reaction in the formation of water. The 

addition of 10% non-refined sunflower oil and 

cottonseed oil to FCC of vacuum gas oil (VGO) 

reaction by using halloysite nanotubes (HNT) catalyst 

can significantly increase gasoline yield. It triggers 

isomerization reactions in-branch hydrocarbons 

formation compared to commercial high alumina 

zeolite FCC catalyst (Abbasov et al., 2016). 
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