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SanitizeIT® is revolutionizing infection prevention and cleaning protocol 
as a non-caustic, non-corrosive cleaner for use in healthcare facilities as 
well as the residential market and a host of commercial industries from 
HVAC to food processing. 

SanitizeIT is a pH-balanced, fragrance free, broad-spectrum disinfectant 
that cleans, deodorizes, sanitizes, kills mold and mildew, and when 
used according to our certified processes leaves surfaces and 
environments Clinically Clean.®

•  The key ingredient in SanitizeIT is Sodium Chlorite (NaClO
2
)

While NaClO
2
 has chlorine in its make-up, its chemistry is

very different from the corrosive chemistry of chlorine
bleach. The primary differences are that NaClO

2
 is less

caustic, safer and gentler than bleach and many other
antiseptics and antimicrobials, plus it remains effective
under an organic load. Please see the NaClO

2
 fact sheet

Addendum E, page 14.

•  SanitizeIT is an ecologically safe alternative to noxious
chemicals.  It is in the safer EPA toxicity category
(Category IV), and has a minimal impact on the
environment. The product is pH-balanced at 8.3, and
produces no harmful by-products.

•  Non-corrosive: The quickest way to disinfect a hospital
room, entire basement, or school gym is by using a
fogger or electrostatic sprayer that can create a fine mist
to treat objects, walls, floors, and ceilings in a matter of a
few minutes using the SanitizeIT system battery sprayer. Electrostatic
sprayers and foggers can dramatically cut the time to disinfect large
areas. SanitizeIT is one of the few disinfectants/sanitizers that can
be dispersed in this manner because it is non-corrosive to treated
surfaces and objects and leaves no residue.

NaClO
2
 does not produce the corrosion associated with high chlorine

concentrations. This significantly reduces long-term maintenance
costs.

•  SanitizeIT kills 99.99999% of Staphyloccoccus aureus, E. coli,
Salmonella, Listeria and Campylobacter in 30 seconds.
[see SanitizeIT kill claim list, Addendum B, page 8].

• SanitizeIT is formulated Ready To Use (RTU) at full strength for mold,
mildew or high traffic areas including touch points. It can also be

It’s Not Clinically Clean® Until You SanitizeIT
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diluted for carpet and other applications. At a 1:20 dilution SanitizeIT 
can be used for mopping and in spray bottles for cleaning to achieve 
Hospital-Grade Disinfectant claims (the highest level of disinfectant 
cleaning.) Please see dilution ratios, Addendum A, pg 7.

•  Water temperature: SanitizeIT can be used with cold water. In fact,
room temperature or cold water cleaning is preferred.

•  Contact time: Independent lab tests show that our solution kills
bacteria, including Pseudomonas, Staphylococcus and E. coli in 4
minutes with a 6 log. [See SanitizeIT kill claim list, Addendum B,
page 8]

SanitizeIT Facts

SanitizeIT kills bacteria by chemically altering certain amino acids and 
RNA in the cell. These amino acids are important building blocks in 
proteins that help to form cell walls. When these proteins are destroyed, 
the cell wall ruptures and the organism dies.

Viruses are eliminated in a different way, by reacting with peptone, a 
water-soluble substance that originates from the hydrolysis of proteins 
to amino acids, preventing protein formation. In the chemical reaction, 
SanitizeIT takes on an electron from the amino acid and reverts back to 
a chlorite ion while the amino acid gives up an electron. This process is 
what chemists call oxidation.

How does SanitizeIT® work against Bacteria?

It’s Not Clinically Clean® Until You SanitizeIT

SanitizeIT®

TM

Bacteria are also
eliminated through
selective oxidation.
SanitizeIT attacks
the proteins in the
cell wall then
disrupting protein
synthesis effectually
killing the bacteria.
SanitizeIT is
e�ective on both
gram positive and
gram negative
bacteria.

 

Viruses are eliminated

envelope and then

proteins which prevents

protein and destroys
the virus.

VIRUS STRUCTURE

How does SanitizeIT® kill viruses?

It’s Not Clinically Clean® Until You SanitizeIT

SanitizeIT®

TM
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Anti-Microbial Action

SanitizeIT has been proven effective against Staphylococcus aureus, E. 
coli, Listeria, Salmonella and Campylobacter in testing conducted by 
certified independent laboratories under GLP conditions and the results 
of these studies have been submitted to the USEPA. SanitizeIT is also 
an ecologically sound alternative to remove mold and bacteria, unlike 
chlorine bleach products that produce trihalomethanes (THM) and 
haloacetic acids (HAAS).

•  SanitizeIT is colorless, fragrance-free, and so mild you can wash your
hands in it. Plus, it will not harm hard or soft surfaces, or colorfast
fabrics. Use it anywhere mold and bacteria are found.

•  SanitizeIT is shelf stable and ready to use, with no mixing required.
Spray or wipe directly from the container for hospital grade
disinfection. For economy, NSF-certified SanitizeIT can also be diluted
1:15 and still perform quickly to reduce bacteria on food contact
surfaces by 99.99999% in under 30 seconds. [See Dilution Ratio,
Addendum A, page 7.]

•  SanitizeIT is stabilized to retain over 98% of its strength for over
one year under normal storage conditions. At the same time, the
stabilization is controlled to allow a rapid equilibrium between the
“stabilized” and “free” sodium chlorite. This means that the total
3,000-ppm NaClO

2
 in SanitizeIT is available almost instantly as

needed to destroy harmful microbial substances, and whatever is not
used will be available in reserve.

The Sodium Chlorite Market

NaClO
2 
has been used for decades to disinfect drinking water. While 

it has “chlorite” in its name, the chemistry is radically different from 
chlorine. Sodium chlorite has one sodium and one chlorine atom and 
two oxygen atoms. This combination creates a molecular-free radical—a 
magnetic like attractant that seeks out electron donors and selectively 
oxidizes harmful bacteria and mold.

NaClO
2
 kills bacteria by penetrating the hydrophobic region of the 

bacterial membrane and oxidizing it. NaClO
2
 reacts with sulfur-

containing amino acids which form cell membranes. The proteins are 
destroyed, the membrane ruptures and the organism dies.

Detailed information about NaClO
2
 is included in Addendum E on pg. 14.

Addendums Attached:
A: Product Sheet - 7 solutions in 1
B: Kill claim list
C. EPA toxicity chart
D: SDS
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8 Cleaning Solutions from 1 Bottle
How much can you save?

It’s Not Clinically Clean® Until You SanitizeIT

12/19

TM

4 NON-CHLORINE  4 NON-CORROSIVE 4 NON-REACTIVE 4NON-CAUSTIC 4 FRAGRANCE-FREE 4 SAFE 4 EFFECTIVE

4

4

4

4

4

4

4

4

                    HOSPITAL CLEANER, DISINFECTANT, SANITIZER, DEGREASER & HEAVY DUTY ODOR ELIMINATOR

Your 1 Stop Shop! Reduce the number of products you buy. Cut labor 
costs…because SanitizeITTM works faster. Break Into new Market Segments.

EPA hospital-grade disinfectant 
Kills 99.9999% of germs causing Pseudomonas, Staph, E. coli, Salmonella and Listeria.

NSF food surface sanitizer – no rinse required
99.99999% sterilization on food contact and non-food contact surfaces.

Antimicrobial control
SanitizeIT is an antimicrobial, fungicide, and mildewstat. Disinfects 
and eliminates odors and ensures air quality in HVAC systems.

Mold & mildew killer
Kill and prevents mold spores.

Odor eliminator
SanitizeIT contains no masking agents or fragrances and is highly effective at 
neutralizing urine and fecal odors.

Allergen eliminator
Removes many of the allergens that result in asthma such as pet dander, 
cockroach waste and dust mites. Use directly on pet bedding.

Degreaser
Highly effective at cleaning oily residue from a wide variety of surfaces including 
stainless steel. Phosphate free.

Carpet/Upholstery Cleaner
An effective brightener, degreaser and cleaner for use as a pre-spray or in professional 
cleaning equipment.

ALL-IN-1
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Use Full Strength
To disinfect, sanitize, eliminate heavy odors and allergens and kill 
mold and mildew in the home, commercial spaces, HVAC and vehicles.

Dilute 1:15
As a Cleaner for carpet and fabric and heavy soils on hard surfaces. 
Achieve 99.99999% sanitization on food contact surfaces with no rinse 
required. Kills Escherichia coli and Salmonella in 30-seconds.

Dilute 1:20
For general cleaning in hospitals, homes and commercial spaces. 

Safe, Effective, Long-lasting
• USEPA Reg. No. 91603-xx
•  NSF rated (D-2) No Rinse Required on Food Contact Surfaces 
•  pH balanced at 8.3
•  Shelf stable - over one year shelf life 
•  No special shipping or handling instructions
• No Gloves, No Masks, No special equipment needed
• No Rinse Required
• Non-Corrosive
• Non-Chlorine 
• Non-Caustic

At 100% a hospital-grade disinfectant. At 1:20 a super effective 
cleaner. At any strength, safe for you and your employees.

12/19

Understanding Kill Logs

TM

It’s Not Clinically Clean® Until You SanitizeIT

• Non-Reactive
• Nonflammable
• Fragrance Free

Game-changing 
technology…
Now you can achieve “Clinically 
Clean”TM results in your facility, home 
or institution without spending a lot of 
money. Aseptic Health has developed 
SanitizeITTM as an environmentally 
safe and affordable system for killing 
germs, mold, mildew, allergens and 
heavy odors.

   It took a janitor 
  to know a janitor.

Our founder spent years in the 
cleaning industry, observing bad 
cleaning practices, and using chemicals 
harmful to her health.

          SanitizeIT is the new 
innovation of clean.

Today you can use a safe and effective 
product with our recommended 
electrostatic sprayer to quickly and 
easily tackle your toughest problems in 
HVACs, Carpet and Upholstery, Floors, 
Counters, Stainless Steel, Bathrooms, 
Hospital Rooms, Surgery Centers, 
Correctional Facilities, Well Buildings, 
Autos, Boats & RVs, Laundry, 
anywhere you want a germ-free, 
allergen-free, odor-free surface.
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It’s Not Clinically Clean® Until You SanitizeIT

It’s Not Clinically Clean® Until You SanitizeIT

K I L L  L I S T
Hard Surface Sanitizer 30 sec. contact time/1:15
99.99999% log
Staphylococcus aureus
Escherichia coli
Campylobacter
Listeria monocytogenes
Salmonella enterica

Food Contact Sanitizer 30 sec. contact time/1:15
99.99999% log
Staphylococcus aureus
Escherichia coli

Non-Food Contact Sanitizer 30 sec. contact time/1:15
99.99999% log
Enterobacter aerogenes
Staphylococcus aureus

Disinfection Bacteria 4 min. contact time/Full Strength
99.9999% log
Pseudomonas Aeruginosa
Staphylococcus aureus
Escherichia coli*
Listeria monocytogenes*
Salmonella enterica*
Acinetobacter baumannii**
Staphylococcus aureus MRSA**
Legionella pneumophila**
Klebsiella pneumoniae (NDM-1)**
Carbapenem-resistant Enterobacteriaceae**
Vancomycin-resistant Enterococcus**
Bordetella Bronchiseptica (Kennel Cough)**

Disinfection Viruses: 
Respiratory syncytial virus (RSV)**
Human immunodeficiency virus
     (HIV Type 1)**
Rotavirus, Strain WA**
Hepatitis A virus**
Hepatitis B virus**
Hepatitis C virus**
Influenza B virus**
Murine Norovirus (MNV-1) **
Norovirus feline calicivirus**
Swine influenza (H1N1)** 
Canine distemper virus**
Canine Parvovirus**
Adenovirus **
Hantavirus**

Mildewstat (fungi) at Full Strength
Aspergillus niger 
Stachybotrys chartarum
Aspergillus fumigatus
Alternaria alternata
Penicillium sp
Sphaerotheca fuliginea
Trichophyton interidigitale**
Candida albicans**
T. rubrum (Ringworm)**
T. mentagrophytes (Athlete’s foot) **

1/20

4NON-CHLORINE 
4NON-CORROSIVE
4FRAGRANCE-FREE
4NO RINSE REQUIRED

TM

* Food borne pathogens test at a different standard
* *Slated for future EPA Registration

Disinfection Bacteria: 5 min. contact time/1:20
99.999% log
Pseudomonas Aeruginosa
Staphylococcus aureus

NEW CLEAN • MORE LIFE
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Addendum C

It’s Not Clinically Clean® Until You SanitizeIT

EPA Toxicity Category Rating System

It’s Not Clinically Clean® Until You SanitizeIT

BLEACH PHENOLS QUATS SANITIZEIT®

Toxicity Study
Category I 
High Toxicity

Category II
Moderate Toxicity

Category III
Low Toxicity

Category  IV
Very Low Toxicity

EPA Toxicity       
Rating 

Acute Oral Up to and including 
50 mg/kg >50 thru 500 mg/kg >500 thru 5000 

mg/kg >5000 mg/kg Category IV      
Very Low Toxicity 

Acute Dermal Up to and including 
200 mg/kg 

>200 thru 2000 
mg/kg 

>2000 thru 5000 
kmg/kg >5000 mg/kg Category IV     

Very Low Toxicity 

Acute Inhalation Up to and including 
0.05 mg/liter 

>0.05 thru 0.5 mg/
liter 

>0.5 thru 2.0 mg/
liter >2mg/liter Category IV     

Very Low Toxicity 

Eye Irritation 

Corrosive 
(Irreversible 
destruction of 
ocular tissue) 
or corneal 
involvement or 
irritation persisting 
for more than 21 
days 

Corneal 
involvement or 
irritation clearing in   
8-21 days. 

Corneal 
involvement or 
irritation clearing in 
7 days or less 

Minimal effects 
clearing in less than 
24 hours 

Category III 
Low Toxicity

Skin Irritation 

Corrosive (Tissue 
destruction into 
the dermis and/or 
scarring) 

Severe irritation at 
72 hours (Severe 
erythema or 
edema) 

Moderate 
irritation at 72 
hours (Moderate 
erythema)  

Mild or slight 
irritation (No 
irritation or slight 
erythema) 

Category IV     
Very Low Toxicity 

TM
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It’s Not Clinically Clean® Until You SanitizeIT

December 6, 2019 Safety Data Sheet
SanitizeITTM

Section 1: Product and Company Identification

Product Name: SanitizeIT 

SDS No.: 95171

Manufacturer/Distributor: Aseptic Health, LLC
PO Box 68229
Nashville, TN 37206
(888) 379-3232

24 hour Emergency 
Phone Numbers: (800) 222-1222

Section 2: Hazards Identification

2.1 GHS Classification:  This material is not considered hazardous by the OSHA Hazard 
Communication Standard 2012 (29 CFR 1910. 1200)

Remarks: For full text of Hazard-and EU Hazard-statements: see SECTION 16.
Emergency Overview:  Colorless liquid with mild fresh odor. Avoid contact with eyes. 

Keep out of reach of children.

HMIS Rating: PPE: 0  Health: 0 Flammability: 0 Reactivity: 0

GHS Classification:  This material is not considered hazardous by the OSHA Hazard Communication 
Standard 2012 (29 CFR 1910.1200)

Potential Health Effects
2.2 Potential Health Effects
Eye Contact: Eye contact may cause mild eye irritation with discomfort.
Skin Contact:  Does NOT cause skin irritation and the product is NOT skin sensitizer.
Inhalation:  Does NOT cause any respiratory irritation. If consumer product accidentally contacts strong 

acids in restricted ventilation area, avoid breathing the vapors and allow adequate time for the 
vapors to disperse before re-entering the restricted area. 

Ingestion:  NON-TOXIC Carcinogenicity Information: IARC, NTP, OSHA, and ACGIH list none of the compo-
nents present in this material at concentrations equal to or greater than 0.1% as carcinogens.

Hazard statements: Eye contact may cause mild eye irritation with discomfort.

SDS No.: 95171

H 0

F 0

R 0

PE ––

Aqueous Oxidant

Page 1 of 5
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Precautionary statements
Prevention:	 P233:	Keep	container	tightly	closed	when	not	in	use

P264:	Wash	hands	after	handling
Response:	 P301+330+331+313:	If	Swallowed:	Rinse	mouth.	Do	not	induce	vomiting.
Storage:	 P404:	Store	in	a	closed	container
Disposal:	 P501:	Dispose	of	contents/container	in	accordance	with	local/regional	regulations

Precautionary Statements-Prevention:  P234	Keep	only	in	original	container,	or	properly	labeled	
second	container

Precautionary Statements-Response:			P390	Absorb	spillage	to	prevent	waste

Section 3: Composition/ Information on Ingredients

Ingredients	 CAS	Number	 Wt%
Sodium	Chlorite	 73139-4	 				.5
Stepan	BTC	2125-80%	 85409-23-0         .7
Inert	Ingredients	 Mixture	 98.8
At	these	concentrations	none	of	the	ingredients	are	known	to	pose	any	hazards	to	human	health.

Section 4: First Aid Measures

Inhalation
Does	NOT	cause	any	respiratory	irritation.	Remove	the	affected	victim	from	exposure.	If	consumer	prod-
uct	accidentally	contacts	strong	acids	in	restricted	ventilation	area,	avoid	breathing	the	vapors,	and	allow	
adequate	time	for	the	vapors	to	disperse	before	re-entering	the	restricted	area.
Skin Contact
Does	NOT	cause	skin	irritation.	Flush	with	water;	use	soap	if	available.
Eye Contact
In	case	of	contact,	flush	eyes	with	plenty	of	water.
Ingestion
NON-TOXIC.	Give	a	glass	of	water.	Do	not	induce	vomiting.

Section 5: Fire Fighting Measures

Flammable Properties:	Flash	Point:	Not	Available	(Non-Flammable)
Flammable Limits:	Lower	Flammable	Limit:	Not	Established
Burn Rate:	Unknown
Upper Flammable Limit:	Not	Established	
Flammability Classification:	Non-Flammable	Liquid									Auto Ignition Temperature:	Not	Established
Hazardous Combustion Products:		N/A
Extinguishing Media:	N/A	(Non-Flammable	liquid).											Additional Considerations:	None
FIRE FIGHTING INSTRUCTIONS:	Non-Flammable	liquid	

NFPA Rating:              Health:0          Flammability:0        Reactivity:0       PPE: None

Aseptic Health, LLC SDS SanitizeIT

SDS	No.:	95171

Addendum D PAGE 2
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Section 6: Accidental Release Measures

Spill Clean Up
No special cleanup measures are required for the consumer product. Care should be taken when 
entering spilled areas, as surfaces can be slippery. Dam, divert and absorb residual material and transfer 
into container for disposal.

Section 7: Handling and Storage

Handling: Keep containers closed when not in use and store in dry, normal ventilated area. 
Storage: Keep container tightly closed and sealed until ready for use. Keep container in a normal 
ventilated area. Do not store above 120’F or near fire of open flame. Store large quantities in 
buildings to comply with OSHA 1910.106. Do not transfer contents to bottles or other unlabeled 
containers. Do not reuse empty containers. Keep out of reach of children.
Incompatible materials: None  Special Packaging Materials: None

Section 8: Exposure Control/Personal Protection

Engineering Controls: Use in adequately ventilated areas.

Personal Protective Equipment: 
Eye/Face Protection: Not required under normal use
Skin Protection: Not required under normal use. No extra protective clothing or equipment required. 
Respirators: None required under normal use. Ventilation recommended.
Hygiene Measures: Practice safe workplace habits. Wash hands thoroughly after handling materials.
Special/ Other: None known

Section 9: Physical and Chemical Properties

Appearance:  Colorless liquid Odor:  Mild-Fresh
Physical State:  Liquid pH:  8.3
Boiling Point (°F): 212 Solubility in Water:  Less than 0.01 at 77°F
Freezing Point (°F):  32 Vapor Pressure (mm Hg):  0.7 mm HG at 100°F
Volatile Organic Compounds (VOC):  None  Evaporation Rate:  (water=1) 0.01
Specific Gravity:  1.007 % Volatile by Weight:  >95%
Vapor Density (Air=1):  (Air=1)>1

Section 10: Stability and Reactivity

Chemical Stability:  Colorless liquid Incompatibility with other Materials:  None
Conditions to Avoid: None  Hazardous Polymerization: Will not occur
Hazardous Decomposition Products: None

Aseptic Health, LLC SDS SanitizeIT

SDS No.: 95171

Addendum D PAGE 3
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Section 11: Toxicological Information

TOXICITY TESTING: 
ACUTE INHALATION-Studies with Sprague-Dawley Albino rats exposed to a respirable aerosol at a level 
of the test substance is greater than 2.27 mg/l in 5 male and 5 female rats for four hours resulted in no 
deaths, gained body weight during the study and no gross abnormalities were noted for any of the animals 
when necropsied at the conclusion of the 14-day observation period. 
ACUTE ORAL: Studies with Sprague-Dawley Albino rats exposed to the test substance at an initial dose of 
5000 mg/kg was administered to one healthy female rat by oral gavage. Due to the absence of mortality 
in this animal, two additional females received the same dose level, simultaneously. Since these animals 
survived, no additional animals were tested. All animals survived, all gained body weight during the study, 
and no gross abnormalities were noted for any of the animals at the conclusion of the 14-day observation 
period.
EYE IRRITATION- Studies with New Zealand Albino rabbits showed this product is moderately irritating; 
mild conjunctival irritation and no iritis was observed in any treated eye during this study.
SKIN IRRITATION- Study of dermal toxicity in New Zealand Albino rabbits showed the product to be 
slightly irritating to the skin.
EPA TOXICITY RATING – IV This is the lowest category on the scale and is designed for substances that are 
the least hazardous.

Section 12: Ecological Information

Toxicity: There is a high probability that the product is not acutely harmful to organisms
Persistence and Degradability: The product is moderately/partially biodegradable
Bio accumulative Potential: Does not significantly accumulate in organisms
Mobility in Soil: Absorption to solid soil phase is expected
Other Adverse Effects: The product has not been fully tested

Section 13: Disposal Considerations

Waste Disposal: Treatment, storage, transportation, and disposal must be in accordance with 
applicable Federal State/Provincial and Local regulations.

Section 14: Transport Information

Shipping Information: Not regulated by DOT, IMO/IMDG and IATA/ICAO for ground, air or ocean 
shipments.

Section 15: Regulatory Information

U.S. Federal Regulations:
TSCA: All components appear in TSCA Inventory OSHA: Refer to Section 8 for exposure limits

Aseptic Health, LLC SDS SanitizeIT

SDS No.: 95171

Addendum D PAGE 4
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Aseptic Health, LLC SDS SanitizeIT

CERCLA SARA Hazard Category: 
Section 311 and 312: This product has been reviewed according to the EPA “Hazard Categories” promul-
gated under Sections 311 and 312 of the Superfund Amendment and Reauthorization Act of 1986 (SARA 
Title III) and is considered, under applicable definitions, to meet the following categories: NONE
Section 313: This product contains following substances subject to the reporting requirements of Section 
313 of Title III of the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372: NONE
State regulations: State Right to Know information is not provided.       
California prop. 65 (no significant risk level): NONEInternational Regulations: 
Canadian WHMIS: Not controlled
Canadian Environmental Protection Act (CEPA): Additional information available upon request.
EU Regulations: Additional information available upon request.

Section 16: Other Information

HMIS Rating:  Health: 0 Flammability: 0 Reactivity: 0  PPE: NONE

All information, recommendations and suggestions appearing herein concerning our product are based 
upon tests and data believed to be reliable. However, it is the user’s responsibility to determine the 
safety, toxicity, and suitability for use of the product described herein. Since the actual use by others is 
beyond our control, no guarantee, express or implied is being made as to the effects of such use, the 
results obtained, or safety and toxicity of the product nor is there any assumed liability arising out of use 
by absolutely complete since additional information may be necessary or desirable when particular or 
exceptional conditions or circumstances exist or because of applicable laws or government regulations. In 
no way shall Aseptic Health, LLC be liable for any claims, losses, or damages to any third party or for lost 
profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even 
if the company has been advised of the possibility of such damages.

END OF SDS

SDS No.: 95171
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Sodium Chlorite FAQs

Q. What Makes Sodium Chlorite (NaClO2) Different from Chlorine?

 A. While sodium chlorite (NaClO2 ) has “chlorine” in its name, its chemistry is radically
different from that of chlorine. As we all learned in high school chemistry, we can
mix two compounds and create a third that bears little resemblance to its parents.
For instance, by mixing two parts of hydrogen with one part of oxygen, water is
then formed. We should not be misled by the fact that chlorine and chlorite share a
common prefix. The chemistries of the two compounds are completely different.

  Sodium chlorite is generally accepted to be more powerful, easier to use, and 
more environmentally friendly than equivalent chlorine treatments. Because of its 
affordability and superior environmental performance, sodium chlorite is rapidly 
replacing chlorine in a number of applications.

  Chlorine and sodium chlorite are both oxidizing agents (electron scavengers). 
However, chlorine has the capacity to take in two electrons, whereas sodium chlorite 
can absorb five. This means that, mole for mole, NaClO2 is 2.5 times more effective than 
chlorine.

  Of equal, if not greater importance is the fact that chlorine dioxide does not react with 
most organic compounds, and as a result NaClO2 does not produce environmentally 
dangerous chlorinated organics. For example, aromatic compounds share carbon 
atoms arranged in rings and they may have other atoms, such as chlorine, attached 
to these rings.  In the case of chlorine this forms chlorinated highly toxic aromatic 
compounds that persist in the environment long after they are produced.

  Sodium chlorite’s behavior as an oxidizing agent is quite dissimilar. Instead of 
combining with the aromatic rings, sodium chlorite breaks the rings apart. Thus 
chlorinated organic compounds cannot be formed.

  Sodium chlorite is an oxidizing biocide and not a metabolic toxin. This means that 
sodium chlorite kills microorganisms by disrupting the cell wall.

  Of the oxidizing biocides, sodium chlorite is the most  selective  oxidant. Both ozone 
and chlorine are much more reactive than sodium chlorite, and they will be consumed 
by most organic compounds. Sodium chlorite however, reacts only with reduced 
sulfur compounds, secondary and tertiary amines, and some other highly reduced and 
reactive organics.

  This allows much lower dosages of sodium chlorite to achieve a more stable residual 
than either chlorine or ozone.

Addendum E PAGE 1 of 7
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  The efficacy of sodium chlorite is at least as high as chlorines, though at lower 
concentrations. But there are more and important advantages:

1. The bactericidal efficiency is relatively unaffected by pH values between 4 and 10.

2.  Sodium chlorite is clearly superior to chlorine in the destruction of spores, bacteria,
viruses and other pathogen organisms on an equal residual base.

3. The required contact time for NaClO2 is lower.

4. Sodium chlorite has better solubility.

5.  NaCLO2 does not produce the corrosion associated with high chlorine
concentrations. This significantly reduces long-term maintenance costs.

6. Sodium chlorite does not react with NH3 or NH4+.

7. It destroys tri-halomethane (THM) precursors and increases coagulation.

8. NaClO2 destroys phenols and has no distinct smell.

 9.  It is better at removing iron and magnesium compounds than chlorine, especially
complex bounds.

10.  It has been proven beyond doubt that sodium chlorite removes biofilms from water
systems and prevents them from forming when dosed at a continuous low level.
Hypochlorite on the other hand has been proven to have little effect on biofilms.

Q. How does sodium chlorite disinfect?

 A. Sodium chlorite disinfects through oxidation. It is the only biocide that is a molecular
free radical. Sodium chlorite only reacts with substances that give off an electron.
Chlorine, oppositely, adds a chlorine atom to or substitutes a chlorine atom in the
substance it reacts with.

  Substances of organic nature in bacterial cells react with sodium chlorite causing 
several cellular processes to be interrupted. Sodium chlorite reacts directly with amino 
acids and the RNA in the cell and the production of proteins is prevented. It is not clear 
whether sodium chlorite attacks the cell structure or the amino acids inside the cell. 
Sodium chlorite affects the cell membrane by changing membrane proteins and fats.

  When bacteria are eliminated, the cell wall is penetrated by sodium chlorite. Viruses 
are eliminated in a different way; sodium chlorite reacts with peptone, a water-soluble 
substance that originates from the hydrolysis of proteins to amino acids. Sodium 
chlorite kills viruses by preventing protein formation. Sodium chlorite is more effective 
against viruses than chlorine or ozone.

  The predominant oxidation reaction mechanism for sodium chlorite (and for 
ozone as well) proceeds through a process known as free radical electrophilic (i.e. 
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electron-attracting) extraction rather than by oxidative substitution or addition (as in 
chlorinating agents such as chlorine or hypochlorite).

Sodium Clorite As A Highly Effective Oxidizer

As an oxidizer, sodium chlorite is very selective. It has this ability due to unique one-
electron exchange mechanisms. Sodium chlorite attacks the electron-rich centers of organic 
molecules. One electron is transferred and sodium chlorite is reduced to chlorite ClO2.

Sodium chlorite is more selective as an oxidizer than chlorine. While dosing the same 
concentrations, the residual concentration of sodium chlorite is much higher than chlorine 
and thus the potential for pollution by sodium chlorite is dramatically reduced compared to 
chlorine. 

By comparing the oxidation strength and oxidation capacity of different disinfectants, one 
can conclude that sodium chlorite is effective at low concentrations. Sodium chlorite is not 
as reactive as ozone or chlorine and it only reacts with sulfuric substances, amines and some 
other reactive organic substances. In comparison to chlorine and ozone, less sodium chlorite 
is required to obtain an active residual disinfectant. It can also be used when a large amount 
of organic matter is present. 

Oxidation strength describes how strongly an oxidizer reacts with an oxidizable substance. 
Ozone has the highest oxidation strength and reacts with every substance that can be 
oxidized. Sodium chlorite is weak; it has a lower potential than hypochlorous acid or 
hypobromous acid. 

The oxidation capacity shows how many electrons are transferred at an oxidation or reduction 
reaction. The chlorine atom in sodium chlorite has an oxidation number of +4. For this reason 
sodium chlorite accepts 5 electrons when it is reduced to chloride.  
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The Oxidation Potentials of Various Oxidants:

oxidant oxidation strength oxidation capacity
ozone (O

3
) 2,07 2 e-

hydrogen peroxide (H
2
O

2
) 1,78 2 e-

hypochlorous acid (HOCl) 1,49 2 e-

hypobromous acid (HOBr) 1,33 2 e-

sodium chlorite (NaClO
2
) 0,95 5 e-

The following comparisons show what happens when sodium chlorite reacts. First, sodium 
chlorite takes up an electron and is reduced to chlorite:
NaClO2 + e- → ClO2

-

The chlorite ion is oxidized and becomes a chloride ion:
ClO2- + 4H+ + 4e-  → Cl- + 2H2O

These comparisons show that sodium chlorite is reduced to chloride, and that during this 
reaction it accepts 5 electrons. The chlorine atom remains, until stable chloride is formed. 
This explains why no chlorinated substances are formed. When chlorine reacts it does not 
only accept electrons; it also takes part in addition and substitution reactions. During these 
reactions, one or more chlorine atoms are added to the foreign substance (chlorination).

Q. Does sodium chlorite oxidize in the same way as chlorine?

 A. Contrary to chlorine, sodium chlorite does not react with the ammonia nitrogen
(NH3) and hardly reacts with elementary amines. It does oxidize nitrite (N02) to nitrate
(NO3). It does not react by breaking carbon bonds. No mineralization of organic
substances takes place. At neutral pH or at high pH values, sulfuric acid (H2SO4)
reduces sodium chlorite to chlorite (ClO2

-). Under alkaline conditions sodium chlorite is
broken down to chlorite and chlorate (ClO3

-) :
2 ClO2 + 2OH- → H2O + ClO3- + CLO2

-

  This reaction is catalyzed by hydrogen (H+) ions. The half-life of aqueous solutions 
of sodium chlorite decreases at increasing pH values. At low pH, sodium chlorite is 
reduced to chloride ions (Cl- ).

  When bacteria are eliminated, the cell wall is penetrated by sodium chlorite. Organic 
substances within cells and on the surface of cell membranes react with sodium 
chlorite, causing cell metabolism to be disrupted. Sodium chlorite also reacts directly 
with amino acids and the RNA in the cell. This reaction is not dependent on reaction 
time or concentration. Unlike non-oxidizing disinfectants, sodium chlorite kills 
microorganisms even when they are inactive.

Microorganisms are unable to build up resistance to sodium chlorite.

  In practical terms however, few bacteria live alone, and they are most often found 
in water and on surfaces in the form of a “biofilm” which is a close association of 
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many millions of bacteria. Many biocides have particular problems in penetrating 
this biofilm, due to the polysaccharide “glue” that is secreted by the bacteria to hold 
the biofilm together. Unlike most biocides, sodium chlorite can effectively penetrate 
biofilm to provide complete protection.

Chemical Oxidation by NaClO2

NaClO2 possesses a chemical reactivity that differs markedly from other oxidants (such as 
chlorine). Commercial applications have shown that sodium chlorite can effectively oxidize 
many compounds considered to be waste and water pollutants. The table below lists a 
number of pollutants found in various industries and demonstrates the wide range of possible 
applications for the product.

Sodium chlorite has been shown to be an effective treatment for the following pollutants:
• SULPHIDES ALDEHYDES
• REDUCED SULPHUR COMPOUNDS
• NITROGEN COMPOUNDS
• CYANIDES
• PHENOLS
• ALDEHYDES
• AMINES & MERCAPTANS
• THM PRECURSORS
• PESTICIDES
• ALGAE / SLIME
• METALS

Aldehydes

Aldehydes are produced by a number of common industrial processes. Their treatment is a 
common problem, especially so in the photographic industry. In general, NaClO2 can oxidize 
an aldehyde to its corresponding carboxylic acid. Formaldehyde is a major component in the 
formulations used in photo processing. Sodium chlorite oxidizes formaldehyde to formic acid 
and finally to carbon dioxide.

Para formaldehyde can be depolymerised and eliminated completely by oxidation with 
sodium chlorite.

Amines and Mercaptans

The major sources of odorous substances such as mercaptans and substituted amines include 
the chemical and petroleum industries, cooking and sanitary processes, animal feedlots and 
rendering plants.

Between pH 5 and 9, 4.5 parts by weight of sodium chlorite instantaneously oxidizes 1 part 
by weight of mercaptan (expressed as sulfur) to the respective sulfonic acid or sulfonate 
compound, thus destroying the mercaptan odor. Similarly, sodium chlorite reacts with organic 
sulfides and disulfides destroying their odors as well.
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Secondary and tertiary amines are also present in many wastewaters, causing their own 
unique odor problems. The oxidation of amines with sodium chlorite depends on the pH of 
the reaction mixture and the degree of substitution of the amine.

Between pH 5 and 9, an average of 10 parts by weight of sodium chlorite oxidizes 1 part by 
weight of a secondary aliphatic amine (expressed as nitrogen) removing all traces of the 
amine odor. The higher the pH of the reaction mixture (sodium chlorite and tertiary and/or 
secondary aliphatic amines) the more rapidly oxidation proceeds.

THM Precursors

The key to understanding why sodium chlorite is so effective can be found in the differences 
in the reactions of sodium chlorite and chlorine with THM precursors such as humic and fulvic 
acids.

Chlorine reacts with THM precursors by oxidation and electrophilic substitution to yield both 
volatile and non-volatile chlorinated organic substances (THMs).

Sodium chlorite, however reacts with THM precursors primarily by oxidation to make them 
non-reactive or unavailable for THM production. This means that pre-treatment with sodium 
chlorite has an inhibiting effect on THM formation when chlorine is subsequently used.

Pesticides

Some pesticides can be oxidized to less toxic materials by sodium chlorite. Specifically, 
Methylchlor (DMDT) and Adrian react with ClO2.

With parathion, the reaction is slow near to pH 7; however, when pH is above 8, less 
biodegradable herbicides such as paraquat and diquat are eliminated within a few minutes.

Algae/Slime

Sodium chlorite has been shown to be effective in controlling algae growth. In one study, 
sodium chlorite was found to be more effective than copper sulfate, at comparable treatment 
costs. Sodium chlorite is believed to attack the pyrolle ring of chlorophyll. This cleaves the ring 
and leaves the chlorophyll inactive. Since algae cannot function without chlorophyll, they are 
destroyed. The reaction of sodium chlorite with algae and their essential oils forms tasteless, 
odorless substances.

Algae control is carried out by adding sodium chlorite to the reservoir at night to prevent 
photolytic decomposition of NaClO2. The algae killing action is fast enough to be effective 
before the sun rises. A dosage of 1 mg/L has been reported to control algae populations.

Sulfides

Many industrial processes produce sulfide-containing gases and waste products. These are 
generated, for example, during petroleum refining, coal coking, black liquor evaporation in 
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kraft pulping, viscose rayon manufacture and natural gas purification. These gases and wastes 
are frequently scrubbed with alkaline solutions and require treatment before discharge.
Between pH 5 and 9, an average of 5.2 parts by weight of sodium chlorite instantaneously 
oxidizes 1 part by weight of hydrogen sulfide (expressed as sulfide ion) to the sulfate ion.

Nitrogen Compounds

Nitrogen oxides are dangerous and corrosive. Nitrous Oxide (NO) and nitrogen dioxide (NO2) 
are industrial effluents that result from fuel combustion, nitric acid manufacture and use, 
and from metal finishing operations, which use nitrates, nitrites or nitric acid. Other sources 
include chemical processes in which nitrogen compounds are used as reagents.

Sodium chlorite has been used to scrub these contaminants. Nitric oxide contained in gas 
discharges from coke kilns may be eliminated by oxidation by sodium chlorite. The use of 
sodium chlorite as a neutralizing agent is particularly convenient for the continuous operation 
protocol that is employed in this process.

Cyanides

Cyanide compounds originate from processes such as metal plating, steel case hardening, 
pickle liquor neutralization, gold and silver ore refining and blast furnace stack gas scrubbing. 
Sodium chlorite oxidizes simple cyanide to cyanate (a less toxic substance) and/or carbon 
dioxide and nitrogen. The end products depend on reaction conditions.

In neutral and alkaline solutions below pH 10, an average of 2.5 parts by weight of sodium 
chlorite oxidizes 1 part by weight of cyanide ion to cyanate.

Above pH 10, an average of 5.5 parts by weight of sodium chlorite oxidizes 1 part by weight of 
cyanide ion to carbon dioxide and nitrogen. Sodium chlorite does not react with cyanate ion, 
nor has it been observed to form cyanogen chloride during the oxidation of cyanide. Sodium 
chlorite also oxidizes thiocyanate to sulfate and cyanate. In neutral solutions, an average of 3.5 
parts by weight of sodium chlorite oxidizes 1 part by weight of thiocyanate ion.
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