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Hydrogen Peroxide and Hypochlorous Acid (HOCl) as Effective Disinfectants 
for Smart Spray Disinfection Robots. 

 

Overview 

Hydrogen Peroxide (H2O2) and Hypochlorous Acid (HOCl) are powerful 
disinfectants widely used in various settings, including hospitals, to eliminate 
pathogens and ensure a sterile environment. This article provides an in-depth look 
at the properties, uses, and benefits of these disinfectants, highlighting their 
effectiveness when used in smart spray disinfection robots. 

 

Properties and Uses of Hydrogen Peroxide (H2O2) as a Disinfectant 

Properties 

1. Antimicrobial Action: 

o Hydrogen Peroxide (H2O2) is a potent oxidizing agent. It produces free 
radicals that damage essential components of microbial cells, such as 
proteins, lipids, and DNA, effectively killing bacteria, viruses, fungi, 
and spores. 

2. Decomposition: 

o H2O2 decomposes into water (H2O) and oxygen (O2), leaving no toxic 
residues. This makes it an environmentally friendly disinfectant. 
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Uses 

1. Surface Disinfection: 

o Commonly used to disinfect surfaces in homes, hospitals, laboratories, 
and food preparation areas. It is effective against a broad spectrum of 
pathogens. 

2. Wound Cleaning: 

o Used in diluted form to clean minor cuts, scrapes, and burns due to its 
antiseptic properties. 

3. Oral Hygiene: 

o Included in some mouthwashes and toothpaste to kill bacteria and 
whiten teeth. 

4. Food Industry: 

o Used for sanitizing food packaging materials and equipment. 

5. Water Treatment: 

o Employed to disinfect drinking water and wastewater. 

 

Scientific References 

• Rutala, W. A., & Weber, D. J. (2019). "Uses of inorganic hypochlorite (bleach) 
in health-care facilities." Clinical Microbiology Reviews, 27(4), 529-540. 

• Block, S. S. (2001). "Disinfection, Sterilization, and Preservation." Lippincott 
Williams & Wilkins. 
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Properties and Uses of Hypochlorous Acid (HOCl) as a Disinfectant 

Properties 

1. Antimicrobial Action: 

o Hypochlorous Acid (HOCl) is a powerful oxidant produced naturally 
by white blood cells in mammals. It disrupts cell membranes and 
denatures proteins, effectively killing bacteria, viruses, fungi, and 
spores. 

2. Safety: 

o HOCl is non-toxic and non-irritant at concentrations used for 
disinfection. It is safe for humans and animals, making it suitable for 
various applications. 

Uses 

1. Hospital Disinfection: 

o Used to disinfect surfaces, medical equipment, and high-touch areas in 
hospitals. It is effective against a wide range of healthcare-associated 
infections (HAIs). 

2. Food and Beverage Industry: 

o Used to sanitize food contact surfaces, equipment, and packaging 
materials. 

3. Water Treatment: 

o Used to disinfect drinking water and wastewater, like H2O2 

4. Agriculture: 

o Used for disinfecting agricultural tools, equipment, and storage 
facilities. 

 

Scientific References 

• Dychdala, G. R. (2001). "Chlorine and chlorine compounds." In Block SS, 
(Ed.), Disinfection, sterilization, and preservation. Philadelphia: Lippincott 
Williams & Wilkins. 



www.avalonrobotics.ca 
 

4 
 

• Wang, L., Bassiri, M., Najafi, R., Najafi, K., Yang, J., Khosrovi, B., Celeri, 
C., & Robson, M. C. (2007). "Hypochlorous acid as a potential wound care 
agent: Part I. Stabilized hypochlorous acid: A component of the inorganic 
armamentarium of innate immunity." Journal of Burns and Wounds. 

 

Usage in Hospitals and Other Contexts 

 

Hospitals 

1. Surface Disinfection: 

o Both H2O2 and HOCl are used for disinfecting surfaces, high-touch 
areas, and medical equipment to prevent the spread of HAIs. 

2. Smart Spray Disinfection Robots: 

o Integrating these disinfectants into smart spray robots ensures thorough 
and consistent application, enhancing infection control measures. 

Other Contexts 

1. Food Industry: 

o Ensures the safety and sanitation of food contact surfaces and 
equipment. 

2. Public Spaces: 

o Used in schools, offices, and transportation hubs to maintain a clean 
and safe environment. 

3. Residential: 

o Safe for use in homes to disinfect surfaces and ensure a hygienic living 
space. 

Conclusion 

Hydrogen Peroxide (H2O2) and Hypochlorous Acid (HOCl) are highly effective 
disinfectants with broad-spectrum antimicrobial properties, safety, and 
environmental benefits. Their integration into smart spray disinfection robots 
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significantly enhances infection control in hospitals and other settings, providing a 
reliable and efficient solution for maintaining hygiene. 

For further reading and detailed scientific studies, please refer to the sources listed 
in the scientific references section. 

 

Contact Us 

For more information on our smart spray disinfection robots and how they can 
benefit your facility, please contact us at info@avalonrobotics.ca or visit 
www.avalonrobotics.ca 
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