
 SEQ CHAPTER \h \r 1Substance Name:   HYDROGEN CHLORIDE
	Hydrogen chloride is under consideration because in 2003 ACGIH lowered the TLV from 5 ppm ceiling to 2 ppm ceiling.


CAS:   7647-01-0

Synonyms:
Anhydrous hydrochloric acid; Anhydrous hydrogen chloride; Aqueous hydrogen chloride; Chlorohydric acid; HCl; Hydrochloric acid; Hydrochloride; Muriatic Acid; Spirits of Salt, marine acid air, cloruro de hidrógeno

Molecular Formula:   HCl

ppm to mg/m³   conversion factor at 25̊C and 760 mmHg:
1 ppm = 1.49 mg/m³










1 mg/m³ = 0.67 ppm

Vapor Pressure at 25̊C:   613 psig at 70̊F

Special Characteristics:   Very hygroscopic; at relative humidity above 30% tends for to form mist

Flammability and other Hazards:   Not flammable.  Forms hydrochloric acid, a strong acid, on contact with water.  Strong oxidizer, corrosive to metals.  Gas may have an explosive reaction with alcohols and hydrogen cyanide, potassium permanganate, sodium, and tetraselenium tetranitride.

Major Commercial Forms:   Anhydrous hydrogen chloride as a compressed gas; aqueous solution as hydrochloric acid 20% (constant boiling acid), 34 - 38%, 10 - 12% muriatic acid.

Uses & Applications:   Anhydrous hydrogen chloride is used in making alkyl chlorides and in hydrochlorination, polymerization, alkylation, and nitration reactions.  It is used in the production of phosphoric acid, sodium glutamate, chlorine dioxide, ammonium chloride, and ethyl chloride; in the production of vinyl chloride from acetylene and alkyl chlorides from olefins.  In aqueous solutions as hydrochloric acid it is used wherever strong acids are needed; for example pickling metals to remove scale, metal cleaning, laboratory reagent, neutralization of waste streams, food processing, etching semiconductor crystals and converting silicon to SiHCl3 for the purification of silicon.  In more dilute solutions it is used in the construction industry for cleaning masonry, etching concrete, and in household commercial products as hard water stain removers, tile cleaners and toilet bowl cleaners.  Hydrochloric acid is used in the production of heroin, cocaine, and methamphetamine.  Hydrogen chloride was used as a chemical weapon in World War I.

Occurrence & Exposures:   Hydrogen chloride is released from hydrochloric acid.  Hydrochloric acid is the major constituent of gastric acid, the human digestive fluid.  Hydrogen chloride is released by hydrolysis from inorganic chlorides and certain organic chlorides and by thermolysis from organic chlorides.

Title 8 PEL:

5 ppm ceiling, 7 mg/m³

ACGIH TLV:
2 ppm ceiling

NIOSH REL:
5 ppm ceiling  

NIOSH IDLH: 
75 mg/m³ (50 ppm)

EPA RfC:   

0.02 mg/m³ (0.0134 ppm)  Inhalation Reference Concentration 

Other OELs:

5 ppm TWA, 10 ppm ceiling; European Commission Directive 2000/39/EC, 2000

2 ppm, 3 mg/m³ MAK ;  Peak limitation category 1(2), Pregnancy Risk Group C; Germany (DFG 2004)


5 ppm STEL;  Japan Society for Occupational Health, 2001


1 ppm TWA, 5 ppm STEL; United Kingdom, European Commissioni - European Chemical Bureau, 2001

Production Information:   World production in 1999 was 2,471,000 tons (2.242x109 kg) by 23 companies.  With an average demand growth of 1.7% per year, the projected world production for 2007 is 2,827,000 tons.  Production volumes exclude by-product and recycled in integrated systems such as ethylene dichloride/vinyl chloride monomer (EDC/VCM) plants.

Measurement Information:

NIOSH 7903 solid sorbent (silica gel, specially cleaned), ion chromatograph


OSHA 174SG solid sorbent (silica gel, specially cleaned), ion chromatograph


Direct reading colorimetric detector tube


SW 846 Method 0050; cyclone, impinger, ion chromatograph

Organizational Sources and Recommendations:

ACGIH:   TLV  2 ppm ceiling


AIHA:
ERPG 1
3 ppm



ERPG 2
20 ppm



ERPG 3
150 ppm



No WEEL published for hydrogen chloride


EPA:                                   Acute Exposure Guideline Levels (AEGLs)
	
	10 min
	30 min
	60 min
	4 hr
	8 hr

	AEGL 1
	1.8 ppm
	1.8 ppm
	1.8 ppm
	1.8 ppm
	1.8 ppm

	AEGL 2
	100 ppm
	43 ppm
	22 ppm
	11 ppm
	11 ppm

	AEGL 3
	620 ppm
	210 ppm
	100 ppm
	26 ppm
	26 ppm



NTP:
Not studied


IARC:   Not classifiable as a human carcinogen


Proposition 65:   Not listed


National Academy of Sciences, Committee on Toxicology (COT):





Emergency Exposure Guidance Limits

	
	10 min
	60 min
	24 hr

	EEGL 1993
	100 ppm
	20 ppm
	20 ppm

	SPEGL 1991
	
	1 ppm
	


Odor Thresholds
	Odor Low (mg/m³)
	Odor High (mg/m³)
	Irritating
	Code
	Type
	Reference

	0.2
	
	
	1
	
	Styazhkin 1963

	0.38
	
	
	2
	
	Takhirov 1974

	0.39
	
	
	3
	
	Melekhina 1968

	1.15
	4.4
	
	4
	c
	Amoore 1983

	1.5
	7.5
	
	5
	d
	Heyroth 1963

	4.5
	
	
	1
	
	Schley 1934

	7
	49
	25
	5
	
	Ruth 1986

	14.9
	
	
	5
	
	Billings 1981

	15
	
	
	6
	
	Leonardos 1969


Notes:

1. 
Source not located

2. 
Source located but not reviewed

3. 
Rejected value – minimum perceptible value, presented in descending concentration

4. 
Accepted value based on criteria

5. 
Rejected source based on review – secondary source

6. 
Rejected based on criteria
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