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The COVID-19 pandemic that has occurred to date has resulted in the loss of many lives. This
is due to the ease with which the COVID-19 virus spreads. According to the latest research
published by the WHO, the virus can spread through the medium of objects, one of the easies
object to spread virus is money. The spread of the COVID-19 virus can be done through money
transactions that have previously been used by people infected by the virus. This is because
COVID-19 virus can survive for more than 72 hours. To prevent this, it is necessary to sterilize
so that the virus in the money can be neutralized. The technology that can be used for
disinfection in this tool is Ultra Violet (UV) light and Ozone Generator. Many studies have
shown that UV rays and ozone gas (O3) are able to kill viruses that are on the surface of objects.
The ability of UV rays and ozone gas (O3) can kill viruses in money because UV rays and ozone
gas (03) have radiation that is quite harsh, so that if exposed to human skin continuously it can
cause damage to skin tissue. In this study, to overcome this problem, a device that is
automatically able to carry out the disinfection process in the room is made by utilizing UV
light. Infaq Sterilization Box with UV and Ozone (BIUZ) can kill viruses in money, it is also
easy to operate and safe. The size of the tool made is adjusted to the object or partner of the
research activity, namely the Central Java Great Mosque Manager (PP MAJT). The need for
partners is that the tool is able to carry out the sterilization process of infag money provided by
the congregation, both in the form of paper and coins effectively.

INTRODUCTION

COVID-19 case in Indonesia

risk of spreading COVID-19 through the intermediary of objects
that are touched in turn[2]. The researchers collected samples of
objects in the treatment room for COVID-19 patients. This is one
of the reasons why the COVID-19 virus is very easily transmitted
to everyone. Banknotes and coins, are one of the things that are

The rate of transmission of the COVID-19 virus continues to
increase over time. The number of people infected with the
number of people recovering from the disease has a wide
disparity. In Indonesia, it was reported that until January 2021,
the virus had infected a total of 1,937,652 people. This disease
can basically be cured by self-isolation because it is a Self-
Healing Disease group, but low immunity makes this virus stay
in the patient's body and even cause death[1]. In fact, until the
same date, the number of deaths from COVID-19 reached 53,476
people.

Figure 1. Data Update Covid-19 from World Health
Organization (WHO)
In a recent study conducted by researchers from the University of
Nebraska Medical Center, providing new evidence regarding the
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commonly transferred from one hand to another, so they can be
said to be objects or media that can spread virus exposure[3], [4].
One of the preventions that can be done so that the virus is not
easily spread is to diligently wash your hands after touching
objects outside. But sometimes it is often forgotten to do.

UV and Ozone (O3) as a Disinfectant

According to research conducted by Alinea D E., and friends
from the Jember State Polytechnic and the Airlangga University
Stem Cell Research Center, it shows that UV light is able to kill
viruses on the surface of money, including the COVID-19 virus
[5]. The process of irradiating UV rays for 10 seconds, is able to
kill bacteria on the surface of the money more than 60%. UV rays
are electromagnetic radiation waves that can be sourced from
sunlight or lamps with certain specifications. The effects of
exposure to human skin with UV continuously, can cause damage
to skin tissue[6]. This was stated by Sheila P, from Padjadjaran
University in the FARMAKA journal. This is also confirmed by
research conducted by Siti H I, from the Islamic University of
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Indonesia who wrote research on the importance of protecting the
skin from direct UV rays[7].

In addition to UV rays, ozone gas (O3) is also proven to be able
to kill bacteria and viruses in the air in certain levels[8]. Ozone is
used in the fields of water treatment, disinfection, decolorization,
deodorization, organic synthesis, materials testing, etching and
dry cleaning processes in the semiconductor industry and other
industrial areas. The advantages of using ozone over other
chemicals are: strong oxidizing power, its clean nature leaving
only oxygen after treatment, and on-site power generation.
Monitoring of ozone dose and residual levels is required in all
these processes[9].

As with UV, ozone is also very harmful to humans if the gas is
inhaled directly and continuously. Ozone can worsen asthma and
increase susceptibility to respiratory diseases such as pneumonia
and bronchitis. TCLo is 50 ppm. Pulmonary symptoms at low
levels (60-200 ppm) include substernal pain, cough, dry throat,
wheezing, and dyspnea. The American Conference of
Governmental Industrial Hygienists (ACGIH) lists ozone as A4
(not classified as a human carcinogen).

Problem on fields MAJT (PP MAJT)

One source of operational funds from MAJT is infag funds from
the congregation. The calculation of money is done every
Tuesday and Friday every week. This caused anxiety on the part
of the manager because money is one of the media for the spread
of the COVID-19 virus. In the manufacture of money sterilizers
in charity boxes at the Great Mosque of Central Java (MAJT),
utilizing UV combined with an ozone generator. Based on the
research that has been done, the two compounds are able to Kill
bacteria and viruses that are on the surface of money effectively.
This can affect the Central Java Grand Mosque Manager (PP
MAJT) so that they can work comfortably, especially in the
process of calculating the infag money received from the
congregation. The tools designed in this study must be easy to use
S0 as not to cause new problems in the future. That's because the
users of this tool are the general public who certainly have a low
level of understanding of control systems and electronics. From
these problems, the researchers tried to design a tool that is easy
to operate just by pressing 1 button, and is equipped with
indicators that make it easier for operators to operate the tool.

DESIGN OF BIUZ
The design of the Infaq Sterilization Box tool with UV and Ozone
(BIUZ) begins with making 3D sketches with AutoCAD

software. The size of the tool is adjusted to the needs of PP MAJT
with a capacity of 36 liters.
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3DVIEW MODEL

Box Cover
UV Lamp 40W

Fan
Clear Acrylic

Figure 3. Top view design
Schematic Diagram

The electronic circuit in BIUZ mainly consists of a controller
circuit using Arduino Uno R3 and a relay connected to a UV
lamp, an ozone generator and a fan. The following is a schematic
diagram in figure 4.
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Figure 4. Schematic Diagram of BIUZ
Ultraviolet (UV)

The UV mounted on the BIUZ, has a lamp height specification of
40 cm, capable of emitting UV-C rays with a power of 36 watts
which can cover an area of 40 m2. There are 2 UVs installed in
the box.

https://doi.org/10.25077/jnte.v11n1.937.2022
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Ozone Generator and Fan

The Ozone Generator used in BIUZ has a power of 90 watts,
capable of producing 10 grams of ozone (O3) per hour. The ozone
gas produced is channeled into a chamber that has a ventilation
hole so that it can carry out the process of disinfecting the air in
the chamber. To be able to push the gas up, at the bottom of the
ventilation there are 4 DC fans. The fan also functions to form air
circulation so that banknotes can fly so that all sides can be
exposed to UV rays.

Working process of BIUZ

Infaq Sterilization Box with UV and Ozone (BIUZ) has the
following way of working:

The power cable is connected to a 220V AC power source and
the power switch is in the on position, then BIUZ is in standby
with a yellow LED indicator.

Figure 5. BIUZ on Standby and Process Notification

If the chamber has been filled with money for the sterilization
process, the operator can press the process button so that BIUZ
works to carry out the sterilization process with a green LED
indicator.

|
Figure 6. BIUZ on sterilization process

The sterilization process works for 3 minutes. In the first minute
the UV lamp and fan are on at the same time. Then entering the
2nd minute, ozone begins to work to fill the sterilization acrylic
box to help UV kill viruses and bacteria. At the 3rd minute, the
ozone starts to stop working but the UV and fan are still on to
remove the ozone that is in the acrylic case. After the 3rd minute,
the sterilization process is complete and the standby indicator
light turns yellow again.

https://doi.org/10.25077/jnte.v11n1.937.2022
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Figure 7. Flowchart BIUZ
RESULTS AND DISCUSSION

In the following is the design implementation result of BIUZ

Figure 8. Device Realization

From the test results, it was found that the intensity of UV-C
produced by 1 UV lamp with a power of 36 watts was able to
illuminate an area of up to 40 m2. Inside the sterilization box
measuring 30 cm x 45 cm there are 2 UV lamps and an ozone
generator capable of producing 10 grams of ozone gas within 1
hour, so it is very effective in the sterilization process.

From the tests that were carried out repeatedly, it was proven that
the tool was able to work well. Before being used directly to carry
out the infag money sterilization process at MAJT, BIUZ was
tested in the lab for 7 days by operating repeatedly. It didn't take
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long for operators to learn how to operate BIUZ. This is because
to carry out the sterilization process only by pressing 1 button.

Correlation and proves UV and Ozone are able to kill
bacteria

Structurally, viruses have a simpler structure when compared to
the structure of bacteria. Viruses generally only have genetic
material protected by a capsid[10]. Coronavirus is a virus with
single-stranded RNA (ssSRNA) genetic material. This virus also
has several structural proteins, namely spike protein (S), envelope
protein (E), membrane protein (M) and nucleocapsid (C)[11],
[12]. S protein is found on the outer surface of the envelope, plays
a role in binding to receptors on the surface of the host cell to
mediate the entry of viral genetic material into the host[13]. E &
M proteins found on the envelope. This E & M protein which will
facilitate the coronavirus can enter and replicate genetic material
in human cells[14].

Based on research by Bernardino Clavo showed that the use of
ozone with a concentration of 2000ppm for 5 minutes can
inactivate the coronavirus found in PPE clothes & masks[15].
Coronavirus inactivation with ozone can occur due to oxidative
stress in the virus. Oxidative stress occurs due to damage to
polyunsaturated fatty acids found in the viral envelope, proteins
(especially S-protein), and lipoids found in the capsid & viral
envelope.

Damage to the structure of the viral envelope & capsid that occurs
causes the genetic material to lose protection. This causes the
genetic material to be susceptible to damage. sSRNA as
coronavirus genetic material has low stability when exposed to
the external environment. Viruses with sSRNA genetic material
were more susceptible to UV inactivation than dsSRNA & dsDNA.
The use of UVGI at a dose of 339-423uW.sec/cm2 was able to
inactivate 90% of ssSRNA viruses[16].

Important steps in the sterilization process

To operate the Infaq Sterilization Box with UV and Ozone
(BIOZ), it is necessary to pay attention to the following:

Manual Operational Technical

1. Operate the device in an open space with good air circulation

2. Before operating, make sure the UV lamp on the box is off
and the yellow LED is turned on

3. For filling banknotes or objects to be sterilized, a maximum
of 3/4 of the volume of the box is recommended

4.  When pressing the start sterilization button, make sure the
box is completely closed

5. Maintain a minimum distance of 5 meters from the device
while the sterilization process is running

6. Withdrawal of money is done after the process stops and the
box is in standby position

Direct testing was carried out in April 2021 on Friday witnessed

by the deputy governor of Central Java and received a positive

response from PP MAJT.
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CONCLUSIONS

In the design of the BIUZ sterilizer, it is equipped with an ozone
and UV generator that is able to kill viruses attached to infaq
money from the congregation. The tool is able to work well
during the testing period of more than 1 month. The sterilization
process takes 3 minutes for each session. In the first minute, UV
and continued in the second minute the ozone generator works for
1 minute. After working for 1 minute, the ozone generator turns
off because it produces enough ozone gas according to the area of
the sterilization box. To neutralize the box from ozone gas, the
fan and UV remain on until a time duration of 3 minutes is
reached. In the future, it is necessary to carry out laboratory
testing so that it can be seen how efficiently BIUZ is able to
sterilize money so that its ability can be known.
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