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INTRODUCTION
The purpose of this report is to summarize a study 
on using vitamin C to neutralize chlorine in water. 
The intended audience is sanitary engineers and 
operators of water and wastewater systems. 

Operators of seasonal water systems sanitize 
spring-boxes or wells, storage tanks (fi gure 
1), and distribution lines with a strong chlorine 
solution. After these operators sanitize the 
water systems, they must waste the chlorinated 
water. Chlorine can kill fi sh and other aquatic 
organisms. Therefore, operators must neutralize 
the chlorinated water before discharging the water 
into lakes or streams. The chlorinated water needs 
neutralizing if the wasted water goes to a septic 
system or small wastewater treatment plant, 
because chlorine can upset the bacterial balance 
in the system. Even very low levels of chlorine will 
harm or destroy aquatic organisms and benefi cial 
bacteria. Operators need a permit from their 
State regulatory agency before discharging any 
treated or altered water to navigable waters of the 
United States or into a publicly owned wastewater 
treatment plant.

CURRENT METHODS OF DECHLORINATION
Passive Methods
There are several passive methods for neutralizing 
chlorine. Operators may hold chlorinated water in a 
tank or pond until the chlorine dissipates because 
air and sunlight will neutralize chlorine over 

Figure 1—Storage tanks.

time. Operators may discharge the chlorinated 
water into soil, a road surface, or ditch, where 
the chlorine will react positively with organic 
and inorganic impurities. As long as the wasted 
water does not enter a lake or stream before the 
chlorine is neutralized, passive dechlorination 
(neutralization of chlorine) is preferable to chemical 
dechlorination. 

Chemical Methods
Chemical methods of dechlorinating water are 
faster than passive methods. Water system 
operators may use sulfur compounds to 
dechlorinate water. However, to properly neutralize 
chlorinated water, operators need both caution and 
experience when using sulfur-based chemicals 
(Hill 2003). Sulfur-based chemicals are oxygen 
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scavengers that will lower the dissolved oxygen 
in the receiving lake or stream, and some sulfur 
compounds are hazardous chemicals. At least two 
studies suggest that chlorinated and  sulfonated 
water (sulfur-based dechlorination) poses a hazard 
to some sensitive aquatic species (Hall and others 
1982; Rein and others 1992).

VITAMIN C DECHLORINATION
Vitamin C is a newer chemical method for 
neutralizing chlorine. Two forms of vitamin C, 
ascorbic acid and sodium ascorbate, will neutralize 
chlorine. Neither is considered a hazardous 
chemical. First, vitamin C does not lower the 
dissolved oxygen as much as sulfur-based 
chemicals do. Second, vitamin C is not toxic to 
aquatic life at the levels used for dechlorinating 
water. Although ascorbic acid is mildly acidic and, 
in large doses, will lower the pH of the treated 
water, sodium ascorbate is neutral and will not 
affect the pH of the treated water or the receiving 
stream. Both forms of vitamin C are stable, with a 
shelf life of at least 1 year in a dry form if kept in 
a cool, dark place. Once it is placed in solution, 
however, vitamin C degrades in a day or two.

Ascorbic Acid
One gram of ascorbic acid will neutralize 1 
milligram per liter of chlorine per 100 gallons of 
water. The reaction is very fast. The chemical 
reaction (Tikkanen and others 2001) of ascorbic 
acid with chlorine is shown below:
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Ascorbic acid + Hypochlorous acid ‡
Dehydroascorbic acid + Hydrochloric acid + water

Approximately 2.5 parts of ascorbic acid are 
required for neutralizing 1 part chlorine. Since 
ascorbic acid is weakly acidic, the pH of the 
treated water may decrease slightly in low alkaline 
waters.

Sodium Ascorbate
Sodium ascorbate will also neutralize chlorine. 
It is pH neutral and will not change the pH of the 
treated water. Sodium ascorbate is preferable 
for neutralizing high concentrations of chlorine. 
If a large amount of treated water is going to be 

discharged to a small stream, the pH of the treated 
water and the stream should be within 0.2 to 0.5 
units of the receiving stream.  

The reaction (Tikkanen and others 2001) of 
sodium ascorbate with chlorine is shown below:
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Sodium ascorbate + Hypochlorous acid ‡
Dehydroascorbic acid + Sodium chloride + water

Approximately 2.8 parts of sodium ascorbate are 
required to neutralize 1 part chlorine. When vitamin 
C is oxidized, a weak acid called dehydroascorbic 
acid forms.

Several studies have evaluated the use of ascorbic 
acid and sodium ascorbate to neutralize low levels 
of chlorine—less than 2 milligrams per liter. Only 
one study (Tacoma Water Utility Report) evaluated 
the use of ascorbic acid to neutralize high levels 
of chlorine—up to 100 milligrams per liter. The 
Tacoma, WA, Water Utility Engineer recommends 
against using ascorbic acid to neutralize high 
levels of chlorine in large volumes of water 
because it lowers the pH of the treated water. The 
Tacoma Water Utility engineer recommends using 
sodium ascorbate instead.

Figure 2—Ascorbic acid is used to neutralize 
chlorine.

The San Dimas Technology and Development 
Center project leader set up a small experiment 
to evaluate water changes during the use of 
sodium ascorbate or ascorbic acid to neutralize a 
strong chlorine solution (fi gure 2). The experiment 
consisted of:
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• Making a strong chlorine solution 
(approximately 50 milligrams per liter chlorine).

• Neutralizing the chlorine solution with either 
ascorbic acid or sodium ascorbate.

• Monitoring pH, temperature, dissolved oxygen, 
total chlorine, and free chlorine after each step.

Tables 1 and 2 show the results.

Test equipment:  
pH Hach EC10 pH meter with 

temperature compensation 

Dissolved Oxygen DR/890 Colorimeter with 
Accuvac ampoules

Chlorine  DR/890 Colorimeter, DPD 
method 

     
 (Dilution used for chlorine 

level over 5 milligrams per 
liter)

Both ascorbic acid and sodium ascorbate lowered 
the dissolved oxygen level of the treated water at 

Table 1—Ascorbic acid 
   

Ascorbic pH Temperature Dissolved Total Chlorine Free Chlorine
Acid  (°C) Oxygen (mg/L) (mg/L) (mg/L)

5 gal tap water 7.6 22.3 8.3 0.75 0.05

 + 15 mL – 6% 8.0 21.7 9.7 66.6 47.8
sodium chloride

 + 2.5 g ascorbic acid 6.2 21.1 5.7 0.00 0.02

  (°C) 
pH Temperature 

  (°C) 

8.0 21.7 9.7 66.6 47.8

6.2 21.1 5.7 0.00 0.02

22.3 8.3 0.75 0.05

8.0 21.7 9.7 66.6 47.8

6.2 21.1 5.7 0.00 0.02

Oxygen (mg/L) (mg/L)

22.3 8.3 0.75 0.05

8.0 21.7 9.7 66.6 47.8

6.2 21.1 5.7 0.00 0.02

22.3 8.3 0.75 0.05

8.0 21.7 9.7 66.6 47.8

6.2 21.1 5.7 0.00 0.02

this dose, as tables 1 and 2 show. The sodium 
ascorbate also affected the pH level, although not 
as much as with ascorbic acid. 

The project leader put a submersible pump in the 
aquarium treated with sodium ascorbate to raise 
the dissolved oxygen level and put mosquito fi sh 
Gambusia affi nis in the tank. The fi sh remained Gambusia affi nis in the tank. The fi sh remained Gambusia affi nis
alive and in no distress after 24 hours (see fi gure 3).

Figure 3—Gambusia affi nis swim in fi sh tank Gambusia affi nis swim in fi sh tank Gambusia affi nis
treated with vitamin C.

Table 2—Sodium ascorbate
      

Sodium pH Temperature pH Temperature Dissolved Total Chlorine Free Chlorine
Ascorbate  (°C)   (°C)   (°C) Oxygen (mg/L) (mg/L)Oxygen (mg/L) (mg/L) (mg/L)

5 gal tap water 7.6 22.7 9.5 0.79 0.0522.7 9.5 0.79 0.0522.7 9.5 0.79 0.0522.7 9.5 0.79 0.05

 + 15 mL – 6%  + 15 mL – 6% 8.1 21.7 9.1 52.6 47.68.1 21.7 9.1 52.6 47.68.1 21.7 9.1 52.6 47.68.1 21.7 9.1 52.6 47.68.1 21.7 9.1 52.6 47.6
sodium chloride

 + 2.8 g  + 2.8 g sodium 7.0 21.1 6.7 0.02 0.00 21.1 6.7 0.02 0.00 21.1 6.7 0.02 0.00 21.1 6.7 0.02 0.00 21.1 6.7 0.02 0.00
ascorbate



4

Information contained in this document has been developed for the guidance of employ-
ees of the Forest Service, United States Department of Agriculture (USDA), its contrac-
tors, and co-operating Federal and State agencies. The USDA assumes no responsibility 
for the interpretation or use of this information by other than its own employees. The use 
of trade, fi rm, or corporation names is for the information and convenience of the reader. 
Such use does not constitute and offi cial evaluation, conclusion, recommendation, endorse-
ment, or approval of any product or service to the exclusion of others that may be suitable.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activi-

ties on the basis of race, color, national origin, sex, religion, age, disability, political beliefs, sexual 
orientation, or marital or family status. (Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means for communication of program information (Braille, large 
print, audiotape, etc.) should contact USDA’s TARGET Center at 202-720-2600 (voice and TDD).

To fi le a complaint of discrimination, write USDA, Director, Offi ce of Civil Rights, Room 326-
W, Whitten Building, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410 or 
call 202-720-5964 (voice and TDD). USDA is an equal opportunity provider and employer. 

Aquaculture and aquarium hobbyists use vitamin C in water to help keep fi sh healthy. They use levels up to 
50 milligrams per liter of vitamin C to treat wounds in aquarium and farm-raised fi sh.

CONCLUSION
Vitamin C effectively neutralizes chlorine and is safer to handle than sulfur-based dechlorination chemicals. 
The sodium ascorbate form of vitamin C has less affect on pH than the ascorbic acid form. When 
neutralizing a strong chlorine solution, both forms of vitamin C will lower slightly the dissolved oxygen of the 
treated water. If passive dechlorination is not practical, we recommend a form of vitamin C.
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Electronic copies of SDTDC’s publications are 
available on the Internet at:

http://www.fs.fed.us/eng/pubs/http://www.fs.fed.us/eng/pubs/

Forest Service and U.S. Department of the Interior 
Bureau of Land Management employees can view 
SDTDC’s individual project pages on their internal 
computer network at:

http://fsweb.sdtdc.wo.fs.fed.us/http://fsweb.sdtdc.wo.fs.fed.us/

For additional information about using vitamin C to 
treat water, contact Brenda Land at SDTDC.

Phone: 909–599–1267 ext. 219
Fax: 909–592–2309
E-mail: bland@fs.fed.us


