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Abstract: An intelligent garbage bin for medical mask disposal is designed. Through 

the use of infrared sensor, PLC programming, automatic opening, disinfection 

treatment, cutting and crushing, overflow detection is designed. the mask garbage bin 

be disinfected. The function of garbage bin can effectively prevent illegally selling of 

used masks, which is convenient for the disposal of waste medical masks. 
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1. Introduction 

In 2020, the COVID-19 out break and all kinds of medical wastes are increasing. It is 

highly infectious, therefore, if it is not handled properly, it will cause repollution to the 

environment. In view of this situation, this product starts from the actual needs of a 

large number of waste medical masks to be processed, and develops intelligent 

medical masks garbage disposal bin, which can realize the intelligent treatment of 

medical masks garbage. 

At present, the international community advocates the concept of circular economy, 

implements a strict classification management system for medical waste, and realizes 

the reduction, recycling and harmless treatment of medical waste by formulating 

effective measures. At present, there are many methods to treat medical waste, such 

as sanitary landfill, high-temperature incineration, high-pressure steam sterilization, 

pyrolysis, chemical disinfection, etc. [1]. The most commonly used method is high-

temperature incineration, but its waste gas has brought great harm to the 

environment. In addition, the classification and treatment of medical waste are mostly 

carried out manually, as shown in Figure 1, which increases the risk of secondary 

infection of staff. 
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Figure 1 Treat infectious medical waste manually 

 
At present, the medical waste treatment equipment on the market mainly include: 

pyrolysis medical waste treatment vehicle [2], new bedside disposable closed 

infectious medical waste collection bag [3], new portable medical waste bin [4], etc. 

1.1 Pyrolysis medical waste treatment vehicle 

The pyrolysis medical waste treatment vehicle is mainly composed of automobile 

chassis, carriage, pyrolysis furnace system, shaft power generation system and other 

auxiliary equipment. Select qualified off-road vehicle chassis according to the 

requirements of bearing capacity, axle load mass, vehicle driving safety, driving 

stability and integrated transportation. The EQ2102 off-road vehicle chassis is selected 

as the bearing platform for carrying carriage, pyrolysis furnace system, other auxiliary 

equipment and personnel. The carriage is installed on the subframe connected with 

the automobile chassis, and the embedded iron is set on the subframe to ensure the 

reliable fixation between the pyrolysis furnace and related components and the 

carriage. The vehicle is shown in Figure 2. 

 

(a)The pyrolysis medical waste treatment vehicle (b)The internal structure 

Figure 2 The shape of a pyrolysis medical waste disposal truck 

 

1.2 Infectious medical waste collection bag 

The bedside disposable infectious medical waste collection bag is designed with a 
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sealing component, which can completely close the collection bag. When containing 

medical waste, the sealing component is opened, and after loading, the sealing 

component is closed immediately to completely close the collection bag. The new 

bedside disposable closed infectious medical waste collection bag is tied to the 

horizontal column on the right side of the patient's bedside table, so as to facilitate 

the patient to store infectious medical waste such as cotton swabs and medical 

adhesive tapes after pressing the puncture point. Every day, after the nurse performs 

infusion, blood collection and other puncture for the patient, inform the patient to put 

the cotton swabs or adhesive tapes into the collection bag in time after pressing and 

seal them, When the collection bag is filled to 3 / 4 volume, it shall be replaced by 

workers when cleaning the ward in the morning. 

1.3 Novel portable medical garbage bin 

The new portable medical garbage bin is composed of a medical dressing changing 

vehicle, a stainless steel S-shaped hook and a swing cover garbage bin. The stainless 

steel S-shaped hook is made into a narrow and long shape. Two stainless steel S-

shaped hooks are used. One side of the short hook is welded on the back of the swing 

cover garbage bin. It is separately welded and located on the left and right sides of 

the back of the swing cover garbage bin. It is connected as a whole. One end of the 

long hook is used to hang on the medical dressing change vehicle. One side of the 

short hook is welded on the back of the swing cover garbage bin, and one end of the 

long hook is used to hang on the medical dressing change vehicle. When in use, put 

the portable medical garbage bin connected with the stainless steel S-shaped hook 

into the medical garbage bag, and hang one end of the long hook on the medical 

dressing change vehicle. After dressing change, wipe the dressing change vehicle with 

chlorine containing disinfectant and put it back in place. The medical garbage in the 

portable medical garbage bin is placed in the medical garbage bin in the disposal room. 

Wipe the surface of the portable garbage bin with chlorine containing disinfectant. If 

there is dirt in the garbage bin, wash it with flowing water first, and then soak it with 

chlorine containing disinfectant for 30 minutes, then wash it, dry it and put it back in 

place for standby. The physical object is shown in Figure 3. 

At present, the medical garbage bins on the market have the following problems: (1) 

the floor area is too large for simple use in daily life; (2) Lack of independent 

disinfection system in the barrel, which is easy to breed bacteria; (3) Lack of 

intelligence requires a lot of manpower and material resources for post packaging, 

which is easy to cause secondary infection to staff; (4) When the garbage bin is full, 

there is no alarm, so it is necessary to judge whether it is full manually. Therefore, 

this subject intends to study an intelligent medical mask garbage disposal bin which 

can realize the functions of automatic flap, disinfection, cutting and crushing, overflow 
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detection, automatic packaging and so on. 

 

Figure 3 New portable medical trash cans in kind 

 

 

Figure 4 Intelligent medical mask garbage disposal bin 

Accordingly, an intelligent medical mask garbage disposal bin is designed to realize 

the collection and treatment of waste masks, and automatically carry out the functions 

of disinfection, cutting and crushing of waste masks, so as to prevent the secondary 

use of criminals and reduce the risk of secondary infection when staff deal with medical 

waste. The research on the design of intelligent medical mask garbage disposal bin 

includes four aspects. Including the design of automatic flap system, UV disinfection 

system, cutting system and overflow detection system. The intelligent medical mask 

garbage disposal bin designed in this study has the following characteristics: (1) the 
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garbage bin cover has an automatic opening function to avoid the user's hands from 

directly contacting the garbage bin and greatly reduce the probability of infection. (2) 

The shredding and disinfection of masks are integrated to avoid the steps of manual 

disinfection after shredding masks, and prevent criminals from reusing discarded 

masks. (3) The overflow system can monitor the accumulation of masks in real time 

to avoid overflow caused by excessive accumulation of treated masks in the recycling 

bag. 

 

2. Overall technical scheme 

The structure of the intelligent medical mask garbage disposal bin designed in this 

research is shown in Figure 4. Its main functions include: 

(1) Automatic opening system: it can sense the approach and departure of the user's 

hand to avoid direct infection caused by the user's hand touch. At the same time, it is 

cleaner, sanitary and has good sealing performance. The induction opening design 

composed of infrared induction and microcomputer is flexible and convenient. It can 

easily lose the mask without manual or foot stepping. 

(2) Ultraviolet lamp disinfection system: using ultraviolet disinfection lamp, New 

Coronavirus is sensitive to heat and ultraviolet rays, and ultraviolet rays can effectively 

kill New Coronavirus. Most hospitals will use ultraviolet lamp for more than 10 minutes 

to kill New Coronavirus. 

(3) Cutting system: use the blade of mask machine. This kind of blade has many 

advantages: the blade is sharp, wear-resistant and does not deform. High 

performance materials are used. From the first film to millions of films, the quality is 

equally stable and reliable. According to the use purpose, the first batch of sample 

knives close to the mass production state can be obtained within a few days by using 

high-quality materials. 

(4) Overflow detection system: the overflow monitoring system installs the garbage 

bin with an intelligent overflow sensor to sense the residual height of the box through 

the infrared sensor. When the garbage bin is full, the overrun detection circuit detects 

whether the garbage height reaches the set height. After judgment by PLC, the alarm 

circuit is controlled, and the LED light of the bin cover turns red. It indicates that the 

mask can no longer be put in, and the opening of the barrel cover is no longer opened. 

 

3. Product structure design 

3.1 The design of automatic opening system 

The key to the design of automatic opening system is how to automatically open the 

garbage cover when someone approaches. The automatic opening system of this 

product plans to use PLC automatic control system as the work center, Someone is 
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detected by the infrared tube sensor in the human body detection module, Transmit 

this signal to PLC,After receiving the signal processing, PLC controls the motor drive 

module to open the cover, After the person leaves, the cover will be closed 

automatically after a time delay. The flow chart of the main program is shown in Figure 

5. The three-dimensional model of automatic opening system is shown in Figure 6. 

start

initialization

Check for people

Yes

Lid open

Check whether the 

person leaves

Yes

Lid closed

No

No

    

Figure 5 Main program flow diagram   Figure 6 3D model of automatic opening system 

 

 

Figure 7 3D model of disinfection system 

 

3.2 The design of the disinfection system: 

For the design of disinfection system, this subject plans to adopt ultraviolet disinfection 

method. Ultraviolet disinfection technology has incomparable sterilization efficiency 

compared with other technologies, and the sterilization efficiency can reach 99% ~ 

99.9%. This subject plans to use two ultraviolet disinfection lamps to realize the 

sterilization and disinfection of waste masks. The ultraviolet disinfection lamp is 



Volume 8 Issue 11 2021 
 

   46 

installed on both sides of the disinfection area, and the PLC system is used to control 

the working state of the disinfection lamp. The three-dimensional model diagram of 

the disinfection system is shown in Figure 7. 

3.3 The design of the cutting system： 

This subject intends to adopt cutting technology similar to paper shredder. The cutting 

blade is proposed to use spiral blade, as shown in Figure 8. The conceptual diagram 

of the cutting device is shown in Figure 9. 

     

Figure 8 schematic diagram of spiral blade    Figure 9 3D model of the cutting device 

During operation, the motor drives the blade to rotate to complete the cutting mask. 

For industrial motors, generally stepping motors and servo motors can be selected, 

which have certain accuracy requirements for the position. Therefore, servo motors 

are selected as the actuator of the workbench to ensure the rapidity, accuracy and 

stability in the working process. The designed cutting device uses PLC software to 

control the cutting action, and its control flow is shown in Figure 10. 

3.4 The design of the overflow detection system 

The system uses six groups of infrared beams perpendicular to each other to detect 

the level state of the dustbin. The sensor is installed close to the storage port of the 

dustbin, as shown in Figure 11. When the height of the garbage exceeds the ray height 

of the sensor, the infrared beam is blocked, and the sensor outputs high level, 

otherwise, the sensor outputs low level. In order to prevent the misjudgment of 

garbage overflow caused by special-shaped garbage blocking the infrared beam, the 

system adopts the cross layout in Figure 12. When six groups of sensors are blocked 

at the same time, the controller determines that the garbage bin overflows, which 

effectively improves the accuracy of garbage overflow alarm. 

When the garbage bin is full, the overrun detection circuit detects whether the garbage 

height reaches the set height. After judgment by PLC, the alarm circuit is controlled, 

and the LED light of the bin cover turns red. The operation mode flow chart is shown 

in Figure 13. 
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Figure 10 The PLC software controls the motion flowchart 

 

       

Figure 11 The side view of dustbin     

   

 

Figure 12 The top view of dustbin 
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Figure 13 The flow chart of overflow detection system 

 

4. Summary 

Starting from the actual needs of the disposal of waste medical masks from the 

outbreak of COVID-19, the development of intelligent medical masks garbage disposal 

drums can realize the intelligent treatment of medical masks, reduce the workload of 

staff, prevent the harm caused by the two infection, and effectively prevent the 

criminals from selling the used masks illegally for two times. It has important research 

value and social significance. 
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