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Uses of Sulfur Dioxide
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Uses of Chlorine
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Ammonia Emissions Natural Soils and 
Vegetation, 50.74

Fertilizer 
Application, 29.39

Livestock, 422.83

Point Sources, 63.19

Domestic, 63.47

On-Road Mobile, 
111.48

Biomass Burning 
(wildfires), 38.89

• Values in tons/day
• Data from 2006 California 

Air Resources Board (ARB)
statistics



Providing Solutions. Simplifying Regulation.

Ammonia Production



Providing Solutions. Simplifying Regulation.

Ammonia Production
• First Manufactured in 

Oppau, Germany in 
1913
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Ammonia Production

CH4
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Ammonia Grades

COMM AGRI REFRIG TECH METAL SEMICON

Ammonia 
wt. %, 

minimum
99.5 99.7 99.95 99.98 99.995 99.999
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Chlorine Production
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Hazardous Reactions
• NFPA Fire Protection Guide to 

Hazardous Materials (2001)

Acetaldehyde Magnesium Perchlorate
Acrolein Mercury
Boron Nitric Acid
Boron Trioxide Nitrogen Tetroxide
Bromine Nitrogen Trifluoride
Caloric Acid Nitryl Chloride
Chlorine Oxygen Difluoride
Chlorites Monoxide Phosphorous Pentoxide
Chlorisilane Trifluoride Phosphorous Trioxide
Chromic Anhydride Picric Acid
Chromyl Chloride Potassium
Ethylene Dichloride Potassium Chlorate
Ethylene Oxide Potassium Ferricyanide
Fluorine Potassium Mercuricyanide
Gold Potassium Tricyanomercurate
Hexachloromelamine Silver
Hydrazide Silver Chloride
Hydrogen Bromide Sodium
Hypochlorous Acid Stilbene
Iodine Sulfur

Tellurium
Trichloromelamine
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CAMEO Chemicals
• Jake to record a video of using 

Cameo to mix ammonia and 
chlorine
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Hazardous Reactions
• NFPA Fire Protection Guide to 

Hazardous Materials (2001)

Acetaldehyde Magnesium Perchlorate
Acrolein Mercury
Boron Nitric Acid
Boron Trioxide Nitrogen Tetroxide
Bromine Nitrogen Trifluoride
Caloric Acid Nitryl Chloride
Chlorine Oxygen Difluoride
Chlorites Monoxide Phosphorous Pentoxide
Chlorisilane Trifluoride Phosphorous Trioxide
Chromic Anhydride Picric Acid
Chromyl Chloride Potassium
Ethylene Dichloride Potassium Chlorate
Ethylene Oxide Potassium Ferricyanide
Fluorine Potassium Mercuricyanide
Gold Potassium Tricyanomercurate
Hexachloromelamine Silver
Hydrazide Silver Chloride
Hydrogen Bromide Sodium
Hypochlorous Acid Stilbene
Iodine Sulfur

Tellurium
Trichloromelamine
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• Boiling Point
• Vapor Pressure
• Vapor Density
• Solubility
• Color
• Smell

Chemical / Physical Properties
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• NH3: -28.1ºF
• SO2: 14ºF
• Cl2: -29.27ºF

Boiling Point
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Vapor Pressure
• NH3: 93 psig @ 60ºF
• SO2: 47.03 psig @ 68ºF
• Cl2: 112.95 psia @ 77ºF
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Vapor Density

0.6

1

2.26

2.49

0

0.5

1

1.5

2

2.5

Ammonia Air Sulfur
Dioxide

Chlorine



Providing Solutions. Simplifying Regulation.

Solubility

High

Normal

Low

Negative

Pressure
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Solubility
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Solubility
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Color and Smell
Odor Threshold
• NH3: 0.04 - 17 ppm
• SO2: 0.1 - 1 ppm
• Cl2: 0.002 - 3.5 ppm
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Flammable Ranges
• Ammonia

o LFL: 15-16%
o UEL: 25-28%

• Sulfur Dioxide
o N/A

• Chlorine
o N/A
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Additional Resources



Providing Solutions. Simplifying Regulation.

Exposure Limits

Exposure Limit Ammonia Chlorine Sulfur Dioxide

PEL 25/50 ppm 0.5/1 ppm 2/5 ppm

STEL 35 ppm 1 ppm 5 ppm

Toxic Endpoint 0.14 mg/l
200 ppm

0.0087 mg/l
3 ppm

0.0078 mg/l
2.98 ppm

IDLH 300 ppm 10 ppm 100 ppm
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• Inhalation
• Absorption

o Skin Contact
o Eye Contact

• Injection
• Ingestion

Health Hazard Data
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• Remove from exposure; seek fresh air.
• Administer artificial respiration or 

oxygen if breathing has stopped.
• Seek medical aid.

Inhalation



Providing Solutions. Simplifying Regulation.

• Immediately flush with large 
quantities of water for at least 15 
minutes. Do not remove clothing 
if frozen to skin.

• Seek medical aid.

Skin Contact
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• Flush with large quantities of 
water for at least 15 minutes.

• Seek medical aid.

Eye Contact
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• Do not induce vomiting. Give 1–2 
glasses of milk or water.

• Seek medical aid.

Ingestion
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• Burns to the respiratory tract

Acute Ammonia Exposure
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• Dyspnea

Acute Ammonia Exposure
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• Stridor

Acute Ammonia Exposure
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• Chest pain

Acute Ammonia Exposure
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• Pulmonary edema / pneumonia

Acute Ammonia Exposure
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• Conjunctivitis / lacrimation / corneal erosion

Acute Ammonia Exposure



Providing Solutions. Simplifying Regulation.

• Severe burns

Acute Ammonia Exposure
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• Rapid heart rate
• Hypertension (high blood pressure)
• Hypotension (low blood pressure)
• Cardiovascular collapse

Acute Chlorine Exposure
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Thank You!
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