[Current Date]
Mr. Frank Foote
Chief, Regulations and Rulings Division

Alcohol and Tobacco Tax and Trade Bureau

1310 G Street, NW, Room 200E
Washington, D.C. 20220

RE:
Continuing Authorization for a New Wine Treatment Process, 27 CFR§24.250 Reduction of ethyl alcohol content in wine by combining Reverse Osmosis and Osmotic Transport
Dear Mr. Foote,
This letter is intended as an application for approval of concurrent use of two processes which are specifically authorized in Section 24.248, and elsewhere in this part.  Your approval of this application will enable us to employ a Reverse Osmosis System in combination with Osmotic Transport to reduce the ethyl alcohol content in wine.  The purpose of this use is to improve the sensory quality of finished wines.
This process will be used at the following facility:

Winery Name:




Bonded Winery #





Address




Contact name




Contact phone number


Contact fax number
DSP #

Address


Wine to be treated is separated by reverse osmosis into concentrate and permeate streams. The alcohol rich permeate is degassed, warmed, and pumped along one side of a completely hydrophobic microporous membrane.  On the other side of the osmotic transport membrane is a counter-flow of filtered strip water. A small positive pressure on the permeate side of the membrane overcomes any slight tendency for water to pass from the strip water into the permeate. The driving force for the separation is the vapor pressure difference between the alcohol in the permeate and the water-based stripping solution. The higher vapor pressure of the alcohol in the permeate causes some of the alcohol to evaporate, pass through the microporous membrane, and then condense in the water-based stripping solution.  The dealcoholised permeate is then recombined with the wine from which it was extracted, thus lowering the alcohol of the blend.  The treatments will not alter the vinous character of the wine.

The advantages of this technology over existing methods of reducing the ethyl alcohol content in wine include:
· Rapid, dependable, continuous processing.

· On-site processing, with utilities found at most wineries.
· Precise control over final alcohol concentration
Since the separation of alcohol from a fermented substance is considered to be a distilling process, osmotic transport will take place at a distilled spirits plant. The alcohol-containing stripping solution may be used for distilling material or in the production of other than standard wine. The destruction of any alcohol derived from the osmotic transport process will be in accordance with the provisions of 27 CFR 19.691.

Both reverse osmosis and osmotic transport are processes approved for the treatment of wine with years of industry service.  We therefore consider the combination of the two processes to be a cellar treatment consistent with good commercial practice, and request your concurrence.

If you have any questions or concerns regarding this letter please contact me.

Sincerely,

_________________________

Name 

Title

CC:
Mari Kirrane, Wine Technical Advisor, TTB


Eric Dahlberg, Winesecrets

Technical Summary
In this process, wine to be treated is separated by reverse osmosis into concentrate and permeate streams.  Reverse osmosis is a pressure-driven separation process in which applied transmembrane pressure causes selective movement of solvent against its osmotic pressure difference.  Wine is pressurized in the reverse osmosis filter.  A permeate consisting of water, alcohol, and other constituents of low molecular weight passes through the reverse osmosis permeate.  This permeate is transferred through product hose to the osmotic transport unit (called a perstractive membrane by the Australian developer of the technology).
The stream of alcohol rich liquid (permeate) passes through a membrane contactor.  Separated from this stream by a hydrophobic membrane, a counter-flow of water is passed through the same contactor and alcohol passes through the membrane from the wine side to the water. This process is based on the principle that ethanol, as a volatile wine component, has a significant vapor pressure. This leads to its movement into the porous matrix of the hydrophobic membrane and by virtue of the concentration difference across the membrane, its subsequent movement into the water on the other side. In the process, the wine becomes weaker in ethanol content and the strip water becomes richer.

Water also has some vapor pressure so its vapor passes into the porous matrix until the space is saturated. Because the water activity on both sides of the membrane is high and similar, there is no significant water vapor pressure gradient driving force and so virtually no movement of water from one side to the other.
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Alcohol reduction by reverse osmosis and osmotic transport
By treating RO permeate and not wine in the osmotic transport membrane array, the extraction of volatiles is reduced because of their limited passage from the wine into the permeate stream. This is controlled by the selection of appropriate membranes and operating parameters to maximize the passage of ethanol while limiting the passage of other compounds. Typically, with one ‘pass’ the alcohol content of the wine is reduced by 0.9 to 1.5% v/v. In practice, the wine being treated generally does not pass from tank to tank - it is circulated in one tank. Processing continues until the alcohol of the whole batch is reduced to the desired level.
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In this example, approximately 78 litres of pure alcohol are removed from 7,000 litres of wine per hour. In the process the volume of wine is reduced by about 60 litres, in proportion to, but less than, the amount of alcohol removed. The flow of strip water increases by more or less the same volume as the loss of wine volume. (The volume lost is smaller than the volume of pure alcohol removed. This is explained by the different specific gravities of pure alcohol and an alcohol blend.).
The dealcoholized permeate is then recombined with the wine.  Control of the process is based on the duration of the operation.  The final concentration of the wine is confirmed by laboratory analysis.

