
Downloaded from: justpaste.it/g3843

The Uses and Production of Diethyl Sulfide
Chemical Properties

Diethyl Sulfide is an organic compound with the formula C2H5SSC2H5. It is a colorless,
flammable liquid with an unpleasant odor similar to that of rotten eggs or cabbage. Chemically,
it is classified as an organosulfur compound. Its molecular structure consists of two ethyl
groups (C2H5) bonded to a central sulfur atom. This gives the compound the systematic name
Diethyl Sulfide.

Some key chemical properties of it include its boiling point of 89°C, melting point of -108°C,
and density of 0.840 g/cm3. It is insoluble in water but miscible with most organic solvents
such as alcohols, acetone, ether and petroleum ether. It is highly flammable with a flash point
of -26°C. It is reasonably stable but may decompose over time when exposed to air and light,
producing volatile ethyl mercaptan and sulfur dioxide as byproducts.

Applications in Flavor and Fragrances

Due to Diethyl Sulfide characteristic rotten egg smell, it finds widespread application in the
flavor and fragrance industry. In very low concentrations, it can impart sulfurous, roasted, and
meat-like notes to different products. Food flavors containing it are used to simulate natural
smells in packaged and processed meats, baked goods, cheeses and other savory food items.
Cosmetic and personal care formulations also use it to enhance fragrance accords designed
for men's deodorants and aftershaves. The compound provides that distinctive masculine
smell many consumers associate with active lifestyles.

Other Industrial Uses

Besides its role as an olfactory component, it has some chemical properties that enable
additional industrial applications. It acts as a solvent and can dissolve certain resins, fats,
waxes, oils and other organic substances. This makes it useful as a cleaning agent and
extractant in various manufacturing sectors. Diethyl Sulfide also finds use as an intermediate
in the production of pesticides, pharmaceuticals, dyestuffs and other chemicals. Some of its
derivatives have shown promise as metal complexing reagents and corrosion inhibitors too.
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Production via Radical Substitution Reaction

Commercially, it is manufactured through the radical substitution reaction between ethyl
bromide and hydrogen sulfide gases:

C2H5Br + H2S → C2H5SH + HBr

This is done in the presence of an initiator like benzoyl peroxide that helps generate free
radicals to drive the reaction. The ethyl mercaptan intermediate formed above then undergoes
a second substitution with excess ethyl bromide to yield the final Diethyl Sulfide product:

C2H5SH + C2H5Br → C2H5SSC2H5 + HBr

The reaction is carried out at temperatures between 50-100°C under anhydrous conditions
using solvents like acetone or benzene. Strict purification steps are required afterward to
remove reaction byproducts and obtain high-purity Diethyl Sulfide. To meet rising commercial
needs, leading chemical companies have built dedicated production plants with annual
capacities exceeding 10,000 metric tons.

Supply and Demand Trends

Global market demand for it has been steadily growing at around 3-4% per year. Major
consumers are located in North America, Western Europe and East Asia where the flavor,
fragrance and industrial chemical industries are highly developed. The United States alone
accounts for over 30% of total worldwide Diethyl Sulfide consumption currently valued at $35-
40 million per annum. Food manufacturers represent the single largest end-use segment
owing to extensive inclusion of the compound in spice blends, meat products and snacks.
Personal care product formulations are another major outlet, driven by the male-targeted
categories.

Key suppliers continue ramping up Diethyl Sulfide production capacities to serviced growing
demand. Major players like Arkema, Chevron Phillips Chemical and Sigma-Aldrich produce
over 10,000 metric tons each year. China has also emerged as a strong global exporter with
multiple suppliers based in Shanghai, Nanjing and Guangzhou. Overall industry experts
project consumption of it to increase at a modest annual clip of 3-5% in the coming 5-7 year
period backed by ongoing expansion of processed food markets and male grooming product
lines worldwide. Stable supply and demand fundamentals should ensure this specialty
chemical remains commercially viable for the foreseeable future.
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