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Abstract

Liquid smoke is the result of pyrolysis of various types of biomass used in various industrial applications,
including food preservation and waste treatment. This study aims to design and test a liquid smoke production
device with a capacity of 120 ml per hour using six types of raw materials: coconut husk, coconut shell, straw,
rice husk, corn cob, and corn stalk. The graph of the test results shows that the second experiment (test 2)
produced a higher volume of liquid smoke than the first experiment (test 1), with the maximum volume reaching
310 ml. Nonetheless, the processing time varies depending on the type of raw material used. The results of this
study show that optimizing the pyrolysis process can improve the efficiency of liquid smoke production, both in
terms of volume and processing time. Thus, the device design used in this study has the potential to be further
developed to increase production capacity and efficiency. Keywords: liquid smoke, pyrolysis, equipment design,
production capacity, coconut shell.
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INTRODUCTION

Organic waste is waste that has advantages, especially being environmentally friendly. Organic waste can be
processed to become something useful. A very active method is to process organic waste into pyrolysis to create
liquid smoke [1]. Some examples of waste such as food and drinks that have been consumed, Regardless of
whether additives are used, addictive substances are basically made by extracting animals and plants with the
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help of chemicals [2]. Liquid smoke is created from the results of distillation or from the condensation of vapors
from indirect combustion of materials that contain a lot of carbon [3]. Liquid smoke is created from
condensation. The pyrolysis process creates liquids, gases, and solids [4]. Currently, consumer use of food
products with a smoky taste is increasing. Many examples are seen such as grilled chicken, satay, and others.
How to get the function of liquid smoke such as antimicrobials, antioxidants, can provide a distinctive smoke
taste by fractionation because the compounds in the liquid smoke content have different boiling points [5].
Based on research, liquid smoke can slow down bacterial growth. According to research conducted in the food
preservation industry, it can slow the growth of bacteria that can minimize the shelf life of the food [6]. From
liquid smoke, it removes the unique taste and aroma of smoked products and their color characteristics. In terms
of visual appearance and chemical results of meat, the damage caused is physical changes to the meat based on
changes in the form of mucus, changes in color, and others. It is expected to replace the role of artificial
preservatives in the use of liquid smoke [7]. Liquid smoke is divided into several groups according to its level.
First, there is Grade 3 level where liquid smoke contains high tar and benzopyrene, causing food products to be
considered unsafe. For the safest level, using Grade 1 level where liquid smoke from grade 3 has been processed
sustainably [8]. Liquid smoke produces a solution obtained from direct or indirect combustion of materials that
have carbon content. Materials from waste residues include wood, coconut shells, and others. Indonesia is in
great need of energy. In several large cities, there is a very large accumulation of waste due to the increasing
population of Indonesia. Indonesia has very limited energy by still using fossil fuels [9]. So for now, all
researchers are still looking for more efficient and effective ways to replace the use of fossil fuels [10].
Indonesia is a country called an agricultural country, because the majority of the population throughout
Indonesia are farmers. Rice produces dry waste called husks.Rice husk is made from the outer skin of dry rice.
Rice husk can be used as fertilizer, briquettes, etc. One of the organic insecticides produced from rice husk
valley is liquid smoke product [11].

RESEARCH METHODS

The research method describes the process of activities carried out during data search from the beginning to
the end of data collection for research. The research method is displayed in the form of a Flowchart with

can be seen in Fig. 1.
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Fig. 1. Flow Chart

The tools used in the research include a pyrolysis reactor which can be seen in Fig. 2.
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Fig. 2. Liquid Smoke Pyrolysis Tool

The drum capacity used is 70 liters for the main drum as seen in Figure 2. Then the second drum uses a capacity
of 20 liters as seen in Fig. 3.
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Fig. 3. Main drum capacity
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Fig. 4. Second drum capacity

RESULTS AND DISCUSSION
A. Test time 1 and 2
The values obtained in conducting combustion experiements on materials can be seen in Table 1.

Table 1. time value obtained in 2 test

materials Times 1 Times 2
Coconut belt 83 93
shell 97 84
Straw 57 60
Rice husk 160 77
Corn cob 83 95
Corn stalks 83 72

The graph shows the comparison of combustion times obtained in two tests using 1 kg of different types of
biomass materials, namely coconut husk, shell, straw, rice husk, corn cob, and corn stalk. The vertical axis
represents the burning time in minutes, while the horizontal axis shows the type of material tested.

From the test results, it can be seen that the burning time in the first test tends to be higher than the second test
for most of the materials. Rice husk had the highest burning time in the first test, 160 minutes, which then
decreased to 77 minutes in the second test. In contrast, straw showed the lowest burning time among all
materials with 60 minutes in the first test and slightly decreased to 57 minutes in the second test. Other
materials, such as coconut husk, shell, corn cob, and corn stalk, experienced fluctuations in burning time with
relatively small differences between the two tests. The results of the test can be seen in Fig. 5.
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Time obtained in 2 tests with 1 kg of materials
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B. Test volume 1 and 2
Volume values produced in 2 tests with 1 kg of material csn be seen in Table 2.

Table 2. volume value produced in 2 test

materials volume 1 volume 2
Coconut belt 161 176
shell 48 45
Straw 150 180
Rice husk 133 119
Corn cob 218 201
Corn stalks 195 310

The graph shows a comparison of the volume produced by different types of material in two tests. The materials
tested include coconut husk, shell, straw, rice husk, corn cob and corn stalk. The test results show that there are
variations in the volume of each material in both tests. In general, most of the materials showed an increasing
trend in volume in the second test compared to the first, except for some materials such as husk and rice husk
which showed slight differences. The material with the highest volume in the second test was maize stalks with
310 ml, which was a significant increase compared to the first test of 195 ml. Meanwhile, the husk had the
lowest volume of all the materials with 45 ml in the first test and 48 ml in the second test. This graph shows that
certain factors, such as physical characteristics and material content, can influence the volume variation in each
test. The results of the test can be seen in Fig. 6.
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Volume produced in 2 tests with 1 kg of material
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Fig 6. Volume value graph

Time and volume comparison results of 2 materials

Table 3. Average burning time

materials Times 1 Times 2 average
Coconut belt 83 93 88
shell 97 84 90.5
Straw 57 60 58.5
Rice husk 160 77 118.5
Corn cob 83 95 89
Corn stalks 83 72 71.5

The graph shows a comparison of the average burning time of different types of biomass fuel with a mass
of 1kg. The vertical axis represents the burning time in minutes, while the horizontal axis represents the type of
material tested, namely coconut husk, shell, straw, rice husk, maize cob and maize stalk.

The test results show that rice husk has the highest average burning time of 118.5 minutes, while straw has the
lowest burning time of 58.5 minutes. The other materials showed a more even variation in burning time, with
coconut husk at 88 minutes, shell at 90.5 minutes, maize cob at 89 minutes and maize stalk at 77.5 minutes.
From these results it can be concluded that each type of biomass has different combustion characteristics, which
can be influenced by factors such as water content, density and material structure. Biomasses with longer
combustion times tend to have a higher energy potential for use as alternative fuels. The results of the test can be
seen in Fig 7.
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Comparison of average burning time to 1 kg of
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Table 4. Average volume on combustion
materials Volume 1 Volume 3 average
Coconut belt 161 176 168.5
shell 48 45 46.5
Straw 150 180 165
Rice husk 133 119 126
Corn cob 218 201 209.5
Corn stalks 195 310 252.5

The graph compares the average combustion volumes of different types of biomass fuels, each weighing 1kg.
Corn stalks were found to have the highest combustion volume at 252.5 ml, followed by corn cobs at 209.5 ml.
On the other hand, the shell had the lowest combustion volume at 46.5 ml. Other materials tested, such as
coconut husk, straw, and rice husk, showed varying combustion volumes of 168.5 ml, 165 ml, and 126 ml
respectively. These results indicate that the combustion rates of biomass fuels differ depending on factors like
density, moisture content, and material structure. A higher combustion volume suggests a higher presence of
flammable substances and greater efficiency in the burning process. The results of the test can be seen in Fig 8.
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CONCLUSIONS.

Based on the results, the second experiment produced a higher volume of liquid smoke than the first, with a
significant increase to 310ml. The processing time varied, with the second experiment taking less time than the
first at some points, but increasing at others. This shows that the efficiency of liquid smoke production is
affected by the type of raw material and the test conditions. Overall, the second experiment showed more
optimal results in terms of the amount of liquid smoke produced, although further optimisation is required to
improve the efficiency of the processing time.
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