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ABSTRACT 

A disinfectant and antiseptic vaporizer has been made by using a vibrating membrane in the ultrasonic 

order. This method does not go through the stages of evaporation by heating the material. This machine 

is capable of converting ethanol in the liquid phase into the form of mist or vapor very quickly. Within 

1 second when the engine is started, the cold ethanol material will turn into steam or mist. The 

concentration of the ethanol solution after and before evaporation did not change significantly. The 

change in ethanol concentration that occurs is only around 2-5%. The effect of decreasing colonies of 

Escerichia coli and Staphylococcus aureus bacteria after being given a mist containing 65% ethanol 

decreased exponentially. This spray has many advantages over using ethanol in liquid form. The sample 

size of the vaporized ethanol concentration greatly affects the evaporation produced by the KAVi-B 

engine. A very linear relationship was found between the concentration and the rate of evaporation. The 

linear relationship between the concentration of ethanol and the rate of evaporation has a linear 

regression value of Y = 0.2617X + 20.657 and R2 = 0.9908. 
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Introduction  

In early December 2019, the first cases of severe 

pneumonia caused by the novel coronavirus covid-19 

began to emerge in Wuhan, China. This marked the 

beginning of a global pandemic that has claimed the 

lives of more than two hundred thousand people in the 

US and more than one million people worldwide. (1). 

The uncontrolled spread of the virus in early 2020 has 

so far attracted the attention of researchers in the fields 

of health, science, and engineering (2).  

WHO has issued guidelines for personal hygiene to 

prevent the spread of Covid-19. The guidelines include: 

washing hands with soap for at least 30 seconds, or 

using hand sanitizer to clean hands, wearing masks, and 

keeping a distance from other people. Quarantine and 

disinfection are needed to prevent the spread of this 

virus (3). Some of them use methanol, but some use 

benzalkonium chloride (BKC) as a disinfectant (4). 

The recommended disinfectants are chlorine 

compounds, alcohols, quaternary ammonium 

compounds, peroxides, and phenolic compounds (5). 

Iodine is able to penetrate membranes and attack 

proteins at the sulfuryl and disulfide bonds of viruses 

and destroy their nucleic acids (5). The US 

Environmental Protection Agency (EPA) requires the 

use of several disinfectants that are recognized for 

preventing harmful bacteria (6).  

Ethanol is the active component of antiseptic or 

disinfectant agents. Ethanol is widely used in the form 

of gel, foam, or liquid to kill bacteria and viruses (7). 

The use of ethanol at concentrations between 60% - 

95% is quite effective and safe for use outside the body 

surface such as the surface of the hands (8). The 

concentration of ethanol in Staphylococcus species 

showed high effectiveness at concentrations of 70%, 

60%, and 50% especially with a longer exposure time 

(7).  

Escherichia coli and Staphylococcus aureus are 

examples of bacteria that are associated with humans 

and are pathogenic. S. aureus bacteria is a Gram-

positive bacterium that is parasitic on the skin and nose 

of humans, if the number of these bacteria is large 

enough it can cause blood vessel infections, disorders 

of vital organs such as the lungs and heart and bones. 

Escherichia coli is a Gram negative bacterium that 

naturally resides in the digestive tract and feces in 

humans and animals (9).  

Researchers from UIN Malang have succeeded in 

making an anti-virus and bacteria mist booth (KAVi-

B). This cubicle is made with the aim of cleaning the 

outside of our bodies including clothes from various 
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types of bacteria and viruses. KAVi-B is useful for 

weakening viruses and bacteria by converting alcohol 

particles into smog that can kill germs and viruses in 20 

seconds. The Anti Virus Fog (KAVi-B) system works 

by spraying smog into the air so that it can bind bacteria 

and viruses that are all over the outside of the body, 

including clothes and pants (10). 

     
     

Figure 1. Anti Virus and Bacteria Fog Machine 

(KAVi-B) 

 

KAVi-B is an appropriate technology that was 

created at the beginning of the pandemic, but there are 

no research results that can prove the claims of KAVi-

B.  

Based on the above background, we examined the 

capabilities and reliability of this KAVi-B machine. It 

is very important that this research be carried out, 

considering that KAVi-B is still an appropriate 

technology and has not been able to prove its reliability 

in killing viruses and bacteria.  

 

Research methods 

The method used to solve the research problem 

consists of 2 parts, namely: Testing of Vapor 

Compounds produced by KAVi-B and Testing of 

Vapor KAVi-B in killing bacteria. 

In the first method, this is done by comparing the 

concentration of the ethanol sample before it is 

evaporated with the ethanol sample after it has been 

evaporated. In this method, the evaporation rate by the 

KAVi-B machine is also investigated. The second 

method is to test the ability of the KAVi-B machine to 

kill Escherichia coli (E. coli) and Staphylococcus 

aureus bacteria. 

Results and Discussion 

Changes in the concentration of the ethanol solution 

after and before evaporation can be seen in Figure 1. 

that there is no significant change in the data. The 

change in ethanol that occurs is only around 2-5%. The 

initial measurement of the ethanol content was carried 

out before the ethanol solution was entered into the 

KAVi-B chamber while the final measurement of the 

ethanol content was carried out after the solution 

distillation process ended. This machine uses a 

membrane capable of vibrating with a frequency of 1.6 

MHz, which means the membrane will vibrate 

1,600,000 times every second. When the membrane is 

in a liquid fluid in this case is ethanol, then the ethanol 

material will also vibrate following the vibration of the 

membrane.  

The ethanol molecules undergo a rapid phase 

change process from the liquid phase to the gas phase. 

Due to this evaporation process without evaporation, 

the concentration of ethanol which was originally in 

liquid form did not change significantly compared to 

the original concentration. In this study, the 

evaporation process is still difficult or cannot be 

explained physically or chemically. However, 

experimental evidence can prove that the evaporation 

process using the help of an ultrasonic vibrator can 

result in the evaporation of ethanol liquid without 

changing the molecular structure of the material. 

 

 
 

Figure 2 Comparison of the amount of ethanol content 

before and after being evaporated by a cavi machine 

starting from a concentration of 30% to 65% 

 

Figures 3 and 4 show the results of the effect of 

decreasing the colony of Escerichia coli and 

Staphylococcus aureus bacteria after being given a mist 

containing 65% ethanol. Figure 2 provides an overview 

of the factors for decreasing the number of Escerichia 

coli bacteria due to KAVi-B fog. from the graph, it 

shows the relationship of exponential decline in 

accordance with the regression equation above. In 

accordance with previous results that the resulting mist 

is an ethanol compound. In theory, it is said that ethanol 

compounds are one of the antiseptic and disinfectant 

ingredients that are able to control and eradicate 

bacteria and viruses. 

In this study, it was proven that although ethanol 

was converted into mist, the benefits for eradicating and 

controlling bacteria were very good. This spraying has 

many advantages over using ethanol in liquid form. The 

benefits of saving ethanol are very important, because 

this material is also relatively expensive. Another 

benefit is in the form of fog, the area that is subject to 

spraying becomes wider, for humans and medical 
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equipment it can be utilized to a wider area. Almost the 

same graph is also shown by Figure 4 for 

Staphylococcus aureus bacteria. 

 

 

 
 

Figure 3. Graph of the decrease in the number of 

Escherichia coli bacterial colonies due to exposure to 

KAVi-B mist with a concentration of 65% 

 

 
 

Figure 4. Graph of the decrease in the number of 

Staphylococcus aureus bacterial colonies due to 

exposure to KAVi-B mist with a concentration of 65% 

 

The rate of evaporation of course really needs to 

be tested, this is because the rate of evaporation is 

predicted to also contribute to the process of killing 

bacteria. Based on observations, the concentration of 

ethanol that is vaporized greatly affects the evaporation 

produced by the KAVi-B engine. It is very interesting 

to study that the results of the evaporation rate from the 

KAVi-B engine as shown in Figure 5 show a very linear 

relationship between the concentration and the 

evaporation rate. For small concentrations it produces a 

lot of steam, even as smoke from combustion. When 

the concentration reaches 70%, the evaporation rate 

becomes very small, even smoke is almost invisible. 

The evaporation rate has a very linear characteristic. 

The linear relationship between the concentration of 

ethanol and the rate of evaporation has a linear 

regression value of Y = 0.2617X + 20.657 and R2 = 

0.9908. The evaporation process of KAVi-B uses the 

help of a piezoelectric membrane capable of vibrating 

up to 1.6 MHz. This quantity refers to when the 

piezoelectric membrane is immersed in pure water or a 

liquid with a specific gravity of 1. The greater the 

concentration, the greater the specific gravity. This 

specific gravity can cause the membrane's ability to 

vibrate. The greater the specific gravity, the weaker the 

membrane will be. So that in laboratory observations, 

the evaporation rate of KAVi-B can be seen as shown 

in Figure 5 

 
 

Figure 5. The graph of the relationship between the 

concentration of ethanol samples and the rate of 

decrease or increase in evaporation of ethanol on the 

KAVi-B . engine 

 

Conclusion  

Changes in the concentration of the ethanol solution 

after and before evaporation did not change 

significantly. The change in ethanol that occurs is only 

around 2-5%. The ethanol molecules undergo a rapid 

phase change process from the liquid phase to the gas 

phase. From experiments it can be proven that the 

evaporation process using the help of ultrasonic 

vibrators produces evaporation without changing the 

molecular structure of the material. 

The effect of decreasing colony of Escerichia coli 

and Staphylococcus aureus bacteria after being given 

65% ethanol mist showed an exponential decreasing 

relationship. Evaporation rate has a very linear 

relationship between the concentration of ethanol and 

the rate of evaporation. Evaporation rate relationship 

This results in a linear regression Y = 0.2617X + 20.657 

and R2 = 0.9908. 
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