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Abstract

Indonesia is a country with a large area of oil palm plantations, so there are many factories for the production of
cooking oil. Indonesian people use a lot of cooking oil because processed food in Indonesia is mostly fried
which causes a lot of used cooking oil to be wasted. The purpose of this study was to determine the resistivity of
used cooking oil on the quality of palm cooking oil which can be useful in the field of renewable energy and
reduce environmental pollution due to excessive waste of palm cooking oil which can cause damage to aquatic
ecosystems, pollute the soil, and cause health problems. Used cooking oil can be processed properly so it is not
harmful to the environment and health. One of the steps in processing used cooking oil is to know its resistivity
value as the beginning of the refining process. Used cooking oil has a resistivity value that contrasts with soil so
it is easy to interpret. Thus it is expected to know the resistivity value of used palm cooking oil. The results of
this test obtained the resistivity value of used cooking oil after frying five times, namely 13.320 Ohm meter.
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INTRODUCTION

Cooking oil is one of the basic needs of society in daily needs. The cooking oil used for
cooking is closely relate to health. There are two types of cooking oil, namely, bulk cooking
oil and packaged cooking oil (Ayustaningwarno et al., 2014). In this study, the cooking oil
used was packaged cooking oil made from palm oil. The sample used are used cooking oil
made from palm oil or palm cooking oil used for frying salted fish. The chemical
composition of used cooking oil is carcinogenic. This carcinogenic used cooking oil can
reduce brain function when consumed in excess (Aulia & Mokhtar, 2022).

Electrical Resistivity is a quantity that indicates the level of resistance to the electrical
current of a material. The characteristic feature of a material is that is has a resistivity, which
is a quantity that inidcatesthe level of resistance of the material to an electric current. Low
resistivity indicates that a material does not impede the movement of electrons. Resistivity is
the opposite of conductivity (Sugito & Mujasam, 2009).

In the purification process of used cooking oil, electrical resistivity can be used as a
parameter to measure the salt and mineral content in the waste. Used cooking oil can cause
environmental pollution and human health problems. At first, the electrical resistivity of palm
cooking oil was high because there was no salt and mineral content. However, after frying,
the electrical resistivity will decrease because the frying results cause cooking oil be
contaminated with salt and minerals. In the process of purification used cooking oil, electrical
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resistivity can be used as an indicator to determine the effectiveness of the process. The
higher the electrical resistivity of used cooking oil, the better the purification process will be.

The purpose of this study was to determine the resistivity of used cooking oil on the
quality of palm cooking oil which can be useful in the field of renewable energy and reduce
environmental pollution due to excessive waste of palm cooking oil which can cause damage
to aquatic ecosystems, pollute the soil, and cause health problems.

METHOD

The method used in this study is two parallel plates method to measure the electrical
resistivity value of used cooking oil. The To design a resistivity meter using two parallel
plates method for used cooking oil, the steps that need to be taken include:

Preparation of equipment and materials:

Two parallel plates

Current source : power supply
Beaker glass

Magnetic stirrer

Resistivity meter

orwdpPE

Sample Preparation:

1. Take used cooking oil and filter it to remove dirt or particles that settle
2. Put the used cooking oil into the beaker glass

Two Parallel plates :

1. Insert two parallel plates into sample

2. Heat used cooking oil five times frying using a magnetic stirrer with a temperature of 40,
50, 60, 70 and 80 degrees celcius

3. Measure the sample for each temperature with an ohm meter to determine the electrical
resistivity result

System block diagram of resistivity meter design two parallel plates method.

Power
I

Signal

v

Mikro
ATMega 328 ® Sensor

v

Display

Reaktor

Figure 1. System Block Diagram
Power supply block to change the current voltage, signal conditioning as a signal

amplifier, ATMega328 as a source of frequency control and PWM (Pulse Width
Modulation), display as a viewer of data, such as characters, letters and numbers, sensor as a
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converter of physical quantities into voltage, reactor as a place for the two paraller plates,
magnetic stirrer as a stirrer and heating solution, used cooking oil as a test sample.

>
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Baca Nilai
Resistivitas

A 4 A 4

Olah Data di
Mikrokontroller

Elektroda -
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Tampilkan Data di
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Figure 2. Flowchat

Figure 2 is a system flowchart. Starting from the voltage set to look for sensor
characteristics that match what is expected. The electrode is placed into the sample (used
cooking oil), then the measurement results will be read by the microcontroller and displayed
on the LCD.

RESULTS AND DISCUSSION

In this study, two parallel plates made of cooper metal were used as electrodes or
conductors of electric current. (Salamena et al., 2017) In this study, the current source used is
the power supply. Power supply is a component that provides power electrical loads. Power
supplies are made to convert several different forms of energy. The working principle of the
power supply is that when a device is turned on, the power supply will send a signal to the
mainboard as a sign that the device that is turned on is ready to operate. (Tarigan et al., 2019)

Electrical resistivity is the opposite of electrical conductivity (Suminten et al., 2021),
can be seen from the following equation.
Electrical resistivity can be written as follows:

P= 1)
Conductivity can be written as follows:

1
o=2 ()
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Information :

p : electrical resistivity (ohm meters)

R : resistance of material (ohm)

[ : electrode length (meters)

A: cross-sectional area of the electrode (meters)
o : electrical conductivity (ohm™*m™)

The test results obtained from measuring the resistivity value in used cooking oil can
be seen in Table 1.

Table 1. The results of the resistivity test for used cooking oil
Frying time Resistance (Mega Ohm) Resistivity (Ohm Meter)

1 time frying 5.050 15.150
2 time frying 4.855 14.565
3 time frying 4.702 14.106
4 time frying 4.612 13.836
5 time frying 4.440 13.320

From the test result in Table 1 can be concluded the more often the frying is done
with the same oil the lower the electrical resistivity value. This is because the amount of salt
and mineral content or impurities found in used cooking oil affects the electrical resistivity
value of used cooking oil, that is, the more impurities in used cooking oil, the lower the
electrical resistivity value and the higher the electrical conductivity value.

The value of the electrical resistivity is not only affected by the salt and mineral
content but also by temperature. Where the greated the temperature, the lower the value of
the electrical resistivity. This can be seen from the following equation.

The resistivity of a material depends on temperature, can be seen from the following
equation:

pt=po [1+(T-To) 3)

Information :

p o : resistivity at standard temperature
pt :resistivity at a certain temperature
T o : certain temperature

a : certain temperature coefficient

The results obtained from measuring the electrical resistivity value for the same
sample, namely used cooking oil five times frying at different temperatures, namely the
electrical resistivity value decreases. As found in research Irwan and Afdal (2016), the value
of electrical conductivity is linear with temperature, that is, the greater the temperature value,
the greater the electrical conductivity value. If the temperature is higher, then the ions moving
faster and the value of the electrical conductivity will also be higher. Where, electrical
conductivity is the opposite of electrical resistivity. From this can be concluded that, the
greater the temperature value given, the smaller the electrical resistivity value.

Test results of the electrical resistivity value of used cooking oil five times frying by
reheating used cooking oil at different temperature, namely, 40, 50, 60, 70 and 80 degrees
Celcius, that is, different electrical resistivity values were obtained. The electrical resistivity
value of used cooking oil obtained decreased at a temperature 80 degrees celcius.
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The test results obtained from measuring the electrical resistivity value of used
cooking oil five times frying at different can be see in the Table 2.
Table 2. The Effect of Temperature on the Value of Electrical Resistivity

Frying time Temperature (°C) Resistivity (Ohm Meter)
5 time frying 40 13.120
5 time frying 50 12.970
5 time frying 60 12.702
5 time frying 70 12.497
5 time frying 80 12.207

Table 2. From the test results above it can be concluded, the more often frying is done
with the same oil, the lower the electrical resistivity value even though each sample is heated
to the same temperature. The electrical resistivity value of used cooking oil after heating to a
temperature of 80 degrees celcius is 12.270 ohm meter.

CONCLUSION

From the results of the research conducted, it can be concluded that the resistivity
value of used cooking oil is decreasing due to repeated frying with the same oil. With a
decrease in the resistivity value of used cooking oil, the quality of palm cooking oil
decreases. In addition, temperature also affects the electrical resistivity value of used cooking
oil.

RECOMMENDATION

In this study, only two parameters were used, namely the first, salt and mineral
content due to repeated frying of used cooking oil five times and the second is the effect of
temperature on the value of the electrical resistivity. The For further research, it is better to
add a liquid viscosity parameter.
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