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Names
• CAS No. 64-67-05
• Diethyl sulfate
• Diethyl monosulphate

• Diethyl sulphate
• Sulfuric acid, diethyl ester
• Ethyl sulphate

Product Overview
•
•

•

•

Diethyl sulfate (DES) is an important chemical intermediate to make products for coatings,
pharmaceuticals, personal care products, detergents and textiles.1 See Product Uses.
As sold by The Dow Chemical Company, DES is a colorless liquid with a mild odor. It can cause severe
eye burns and skin irritation. Prolonged exposure to skin can cause burns or blisters and lead to
absorption of harmful quantities. It is harmful if inhaled or swallowed. DES has caused tumors in
animals.2 DES is categorized as a probable carcinogen in humans (Group 2A)3 and a category 2
4
mutagen based on animal results. See Health Information.
DES is an industrial intermediate, used to make other products, and is not sold for consumer use.
Proper workplace procedures and protective equipment can reduce the risk of exposure. Under fire
conditions, the smoke may contain DES in addition to combustion products of varying composition
5
which may be toxic and / or irritating. See Exposure Potential and Physical Hazard Information.
DES is readily biodegradable and its bioconcentration potential is low.6 Acute exposures to DES can be
slightly toxic to aquatic organisms. See Environmental Information.

Manufacture of Product 7,8

•

•

Capacity – DES has been produced commercially in the United States for at least 80 years. Dow
Chemical is the only domestic supplier of DES, with a stocking location in the greater Houston area.
DES is considered a High Production Volume chemical, produced or imported in quantities of greater
than 1 million pounds per year. There are no published data on the total global production volume of
DES.
Process – DES can be produced by two different reactions: 1) by absorbing ethylene in concentrated
sulfuric acid, or 2) by fuming sulfuric acid in ethyl ether or ethyl alcohol. Dow uses the second method.
The chemical structure of the DES molecule is shown below.
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Product Description9
As produced by Dow, DES is a colorless, viscous liquid
with a faint ether odor. It is very slightly soluble in water
and mixes with alcohol, ether and most polar solvents.

Product Uses1011
DES is used as a chemical intermediate to make other
products for:
•
Coatings
•
Pharmaceuticals
•
Personal care
•
Detergents
•
Textiles
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Exposure Potential12,13,14,15
DES is used in the production of many products, but is not sold directly for consumer use. Based on the
uses for DES, the public could be exposed through:
•
Workplace exposure – Exposure can occur either in a DES manufacturing facility or in the various
industrial and manufacturing facilities that use DES, primarily by inhalation or skin contact. DES is
manufactured using closed systems, limiting the exposure potential to when the system is opened for
sampling or equipment maintenance. Chemical goggles, gloves, an approved positive-pressure selfcontained breathing apparatus (SCBA) and protective equipment should be worn to avoid contact with
lungs, eyes, skin and clothing. Each manufacturing, industrial and service facility should have
appropriate work process and safety equipment policies in place to limit DES exposure. Good industrial
hygiene practices minimize the risk of exposure. See the Safety Data Sheet (SDS) for acceptable glove
materials, which include: butyl rubber, ethyl vinyl alcohol laminate (EVAL) and neoprene.
•
Consumer exposure to products containing DES – Consumers could be exposed through releases
of DES during production or industrial use of DES. Based on its use and the rapid hydrolysis of any
residual DES from production, no significant exposure to consumers is anticipated. See Health
Information or the Safety Data Sheet (SDS).
•
Environmental releases – In the event of a spill, the focus should be on containing the spill to prevent
contamination of soil, surface or ground water. If a DES release reaches soil and water nearby, it is
slightly toxic to fish on an acute basis. Large spills to natural waterways are likely to kill aquatic
organisms. Human and animal contact with vapors and contaminated soil should be avoided. See
Environmental, Health and Physical Hazard Information.
•
Large release – Industrial spills or releases are infrequent. Production and manufacturing facilities are
generally designed to contain spills within the site. If a large spill does occur, isolate the area and take
measures to prevent the material from reaching the soil and water nearby. Keep unnecessary and
unprotected personnel from entering the area. The material should be captured, collected and reprocessed, or disposed of according to federal, state/provincial or local regulations. Follow emergency
procedures carefully. Under fire conditions, the smoke may contain the original material in addition to
combustion products of varying composition which may be toxic and / or irritating. Combustion products
may include and are not limited to: acid fumes, sulfur oxides, carbon monoxide and carbon dioxide.
Emergency personnel should wear proper protective equipment including a SCBA and chemicalresistant fire-fighting clothing. Isolate the fire area and deny unnecessary entry (keep people away).
Avoid contact with the material and smoke during fire-fighting operations. See Environmental, Health
and Physical Hazard information.

Health Information16
If handled improperly, DES may cause severe irritation of, or burns to, the eye with corneal injury. This may
result in permanent impairment of vision, even blindness. Brief skin contact may cause severe irritation.
Prolonged contact may cause skin burns or blisters. Prolonged or widespread skin contact may result in
absorption of harmful amounts.
If improperly handled, DES vapors can easily reach concentrations that may cause irritation of the nose and
throat, nausea, vomiting, even death. Swallowing small amounts will not likely cause injury; however,

Created: 6/24/06

The Dow Chemical Company

Page 2 of 4

Product Safety Assessment: Diethyl Sulfate

swallowing larger amounts may cause injury. If large amounts are swallowed, do not induce vomiting. Call a
physician and/or transport to emergency facility immediately.
DES has caused tumors when painted on the skin of test animals. IARC has classified diethyl sulfate as a
Group 2A material, probably carcinogenic to humans based on the limited evidence in humans and sufficient
evidence in animals. The International Uniform Chemical Information Database (IUCLID) data set for DES
17
also states that it may cause genetic damage and be a category 2 mutagen.
For general handling of DES, avoid contact with eyes, skin and clothing. Avoid breathing vapor. Do not
swallow. Wash thoroughly after handling and keep in closed containers. Use only with adequate ventilation.
For more information on the health hazards of DES and recommended protective equipment, view the SDS.

Environmental Information18,19
DES is expected to be readily biodegradable and has a low potential for bioconcentration. When released
into water, DES biodegrades into ethanol (inherently biodegradable) and sulfuric acid. Because DES rapidly
hydrolyzes, it is unlikely that consumers will be exposed to significant quantities of DES.
Acute exposures to DES can be slightly toxic to aquatic organisms and uncontained, large spills may kill
aquatic organisms. DES should not be dumped into sewers, on the ground or into any body of water. All
disposal methods must be in compliance with all federal, state/provincial and local laws and regulations.
Regulations may vary in different locations.

Physical Hazard Information20
Spills of DES liquid can cause a slip hazard. DES should be stored in a cool, dry place in 304 or 316
stainless steel, or baked-phenolic-lined steel containers.
Elevated temperatures can cause DES to decompose. Generation of gas during decomposition can cause
pressure in closed systems. Avoid contact with moisture, alcohols, nitric acid, peroxides, strong bases and
strong oxidizers. DES becomes corrosive when wet. Avoid contact with metals such as aluminum.
In fire situations, keep people away and deny unnecessary entry. Use water spray to cool fire-exposed
containers. Firefighters should wear positive-pressure self-contained breathing apparatus (SCBA) and
protective fire-fighting clothing, including fire-fighting helmet, coat, trousers, boots and gloves. Avoid contact
with this material during fire-fighting operations. If contact is likely, change to full chemical-resistant firefighting clothing in addition to SCBA.
DES containers may rupture from gas generation in a fire situation. During a fire, smoke may contain the
original material in addition to combustion products of varying composition which may be toxic and / or
irritating. Combustion products may include and are not limited to: acid fumes, sulfur oxides, carbon
monoxide and carbon dioxide.
Additional fire-fighting instructions and physical property information for DES are available on the Safety
Data Sheet.

Regulatory Information
Regulations may exist that govern the manufacture, sale, transportation, use and/or disposal of DES. These
regulations may vary by city, state, country or geographic region. Information may be found by consulting
the relevant Safety Data Sheet or Contact Us.

Additional Information
•
•
•

Safety Data Sheet
IARC Summary and Evaluation Diethyl Sulfate
DES Product Information Sheet

For more business information about DES or products produced using DES, visit the Dow Oxygenated
Solvents web site.
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NOTICE: Although the information and recommendations in this document or at a related Internet Web site
(hereinafter "Information") are presented in good faith and believed to be correct, The Dow Chemical Company
and its consolidated subsidiaries (“Dow”) make no representations or warranties as to the completeness or
accuracy of Information.
Information is supplied upon the condition that the persons receiving same will make their own determination as
to its suitability for their purposes prior to use. In no event will Dow be responsible for damages of any nature
whatsoever resulting from the use of or reliance upon Information or the product to which Information refers.
Nothing contained herein is to be construed as a recommendation to use any product, process, equipment or
formulation in conflict with any patent, and Dow makes no representation or warranty, express or implied, that the
use thereof will not infringe any patent.
NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HEREUNDER WITH
RESPECT TO INFORMATION OR THE PRODUCT TO WHICH INFORMATION REFERS.
Dow makes no commitment to update or correct any information that appears on the Internet or on its World-Wide
Web server.
The information contained in this document is supplemental to the Internet Disclaimer
<http://www.dow.com/homepage/disclosure.html> and is not intended to be all-inclusive as it relates to use,
handling, storage, disposal and all other described activities. Recipients must make their own determination of
suitability and are responsible for compliance with all applicable federal, state, provincial, municipal laws and/or
other regulations. This information is offered solely for your consideration and verification and in no event will Dow
be responsible for damages of any nature whatsoever resulting from the use or reliance upon this information or
the product to which this information pertains.
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