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I. IDENTIFICATION

Chemical Name: Chlorosulfonic acid

Synonyms: CSA, sulfuric chlorohydrin, sulfuric acid
chlorohydrin, chlorosulfuric acid, monochlorosulfuric acid,
monchlorosulfonic acid

CAS Number: 7790-94-5

DOT/UN Number: 1751

Molecular Formula: HSO,CI

Structural Formula: 0

Cl——S5—0H
]
Il. CHEMICAL AND PHYSICAL PROPERTIES"™®

Physical State: colorless-to-straw-colored liquid (at room
temperature)

Molecular Weight: 116.53

Conversion Factors: 1mg/m® = 0.21 ppm 1 ppm = 4.8 mg/m°

Melting Point: -80 °C (-112 °F)

Boiling Pt: 151 to 155 °C (305 to 311 °F) at 755 mm Hg

Vapor Pressure: 0.8 mm Hg at 30°C (86 °F); 2.5 mm Hg at 37.7
°C (99.9 °F); 11 mm Hg at 60 °C (140 °F)

Saturated Vapor Concentration: 1050 ppm at 30 °C (5000
mg/m®)

Vapour Density (air =1): 4.0

Other Description: pungent

Odor threshold (hydrolysis prods.): 1.0 ppm, hydrogen chloride;
0.47 ppm sulphur dioxide

Flammability Limits: LFL - 3.3%; UFL - 37.7%

Flash Point: 249 °F (by SETA)

Specific Gravity: 1.75 at 20 °C

Solubility in Water: infinite

pH: <1

Stability and reactivity: hydroscopic and highly exothermic.
Heat of dissolution is 40.4 kcal/mole. In the presence of
water or atmospheric moisture it hydrolyses to sulfuric and
hydrochloric acids. It is corrosive to many metals and is a
strong oxidizing agent. When heated it releases chlorine,
hydrogen chloride, hydrogen and sulfur dioxide. It will also
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react exothermically with organic materials and water and
large quantities of dense white fumes may be released if not
contained. It is susceptible to photooxidation via vapor
phase reaction with photochemically produced hydroxyl
radicals.

lll. USES

Chlorosulfonic acid is used as a chemical intermediate for dyes,
pesticides, and on-exchange resins. It is used in:
pharmaceuticals including sulfa drugs and saccharin; alkyl
sulfate and alkylphenol ethoxylate sulfate surfactants; as a
chlorosulfonating and condensing agent in organic synthesis; in
the manufacture of synthetic detergents, anhydrous hydrogen
chloride and smoke producing chemicals.”

IV. ANIMAL TOXICITY DATA

A. Acute Toxicity
1. Lethality Data

Species Route LDsy Or LCy
Rat Oral 50-40 mg/kg"®
Rat Inhalation (2-hr) | 52.5 mg/m*©¢”
. 1765 mg/m>*Y
Rat Inhalation (4-hr) 0.0385 mg/I’)
. . 0.05-0.10 cc/kg
Guinea pig Dermal (87.5-175 mg/kg)®

2. Eye Irritation

Severe ocular irritation was seen in mice and rats.®"

3. Skin Absorption
No data is available other than lethality listed above.
4. Skin Irritation

Highly irritating. Liquid chlorosulfonic acid produced burns,
moderate edema, necrosis and strong erythema.®® At one
week post-exposure, depressed black eschar, desquamation and
moderate er%/thema. At two weeks post-exposure, small eschars
and no hair."%
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5. Skin Sensitization

No data available.

6. Acute Inhalation Toxicity

A rat 1-hr LC;, was determined to be 926 mg/m?*.¢*?

B. Subacute Toxicity

No data available.

C. Subchronic Toxicity

No data available.

D. Chronic Toxicity/Carcinogenicity

No data available.

E. Reproductive/Developmental Toxicity

No data available.

F. Genotoxicity/Mutagenicity

No data available.

G. Metabolism/Pharmacokinetics

No data available.

H. Other

No data available.
V. HUMAN USE AND EXPERIENCE

Exposure to chlorosulfonic acid will be mainly occupational via
inhalation and perhaps dermal contact. Based on the 1981-1983
National Occupational Exposure Survey, NIOSH estimated that
approximately 3300 US workers are exposed annually to
chlorosulfonic acid.® Chlorosulfonic acid is extremely
corrosive, giving off fumes which are irritating to the eyes, skin,
and respiratory tract.*) Information suggests that chronic
overexposure to vapors or mists of may corrode teeth."?
Respiratory effects are anticipated to be similar to those of
hydrochloric acid and sulfuric acid.“™"

VI. RATIONALE

Chlorosulfonic acid reacts readily and rapidly with water to
form hydrochloric acid (HCI) and sulfuric acid (H,SOy)
(approximately 1:3 by weight and 1:1 by molarity respectively)
and its toxicity is expected to be related primarily to the
corrosiveness of these breakdown products which are acutely
irritating to the eyes, skin, and respiratory tract and of which
chronic over-exposure to vapors or mists may corrode teeth.
Respiratory effects are anticipated to be similar to those of
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hydrochloric acid and sulfuric acid. No specific WEEL value is
recommended for CSA. It is recommended that existing
occupational exposure levels for hydrochloric acid (HCI) and
sulfuric acid (H,SO,) be referred to for best industrial hygiene
practices.

VIl. RECOMMENDED WEEL

None established. Refer to existing occupational exposure
levels for hydrochloric acid (HCI) and sulfuric acid (H,SO,4) for
best IH practices.

This WEEL value was originally established in 1985 and
updated in 2002. No significant new literature was identified for
chlorosulfonic acid since the last revision (2002).
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