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Cold Stabilization

Typically 

about 26°F

for 3+ weeks



Freezing point of wine
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Cold Stabilization



http://www.practicalwinery.com/sepoct08/page1.htm

25% of winery energy use

Uninsulated tanks: 1,200 Wh/gal

Insulated tanks: 22 Wh/gal

Electrodialysis: 8 Wh/gal

Ion exchange: ?  Wh/gal

Fluidized bed: ?  Wh/gal

Cold Stabilization

Energy



http://www.practicalwinery.com/sepoct08/page1.htm
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Cooling w/seeding

ISSUES:

Crystallization rate proportional to:

• Agitation rate

• Smaller seed particle (nuclei) size

• Seed concentration

• Lower temperature



Cooling/Freezing

Standard jacketed tank

=> no/little agitation



Cooling/Freezing
Standard cream of tartar

= large crystal size

Powdered KBT => source?



Cooling/Freezing
Polish stainless steel tank

= few nucleation sites/volume



Cooling w/seeding
Cream of tartar pricey/imported

=> too few seed crystals used

4–15 g/L = 33–125 lb per 1,000 gal

= $112–418 = 2-8c per bottle



Cooling/Freezing
Poor heat transfer

= waste of energy
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Electrodialysis



Tartaric acid is removed as the wine passes through an 

electric field and separates ions on anionic and cationic 

membranes. 

The cationic membrane allows positively-charged potassium  

(K+) and calcium (Ca2+) to pass through, while the anionic 

membrane allows negatively-charged tartrate to be removed. 

Chamber #1 holds the wine.

Chamber #2 contains a solution of potassium and calcium ions 

that have been extracted. Water flows through the second 

chamber, creating a brine solution made up of the potassium 

and calcium ions. 

Electrodialysis

http://www.practicalwinery.com/sepoct08/page1.htm



Electrodialysis
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ISSUES:

• Only temporary stability

Fine if wine is sold and consumed 

within 6 months

• Use not permitted in the US!

• 100 mg/L in Europe

Meta Tartraric Acid
Mixture of mono- and di-esters
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ISSUES:

• Protein Additions

150-300 mg/L

Timing

”It is essential to avoid any subsequent operations

which affect the colloidal structure of the wine

(blending, fining, pre-filtration, etc.).”

• Aroma Scavenging?

• Magic?

Mannoproteins

“The microscopic observation of the potassium bitartrate crystal development in the presence or 

absence of Mannostab® shows that it prevents the preferential growth of certain crystal faces, 

flattening the shape of the crystals. The crystal only grows in a certain orientation, thus preventing it 

from precipitating.”

25°F
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ISSUES:

• Nutrient stripping 

Amino acids and vitamins

• Rise in T.A. (perceived tartness)

If cation exchange only  

• Regeneration waste stream

Salinity

Ion Exchange
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Fluidized Bed

© Roger Boulton, UC Davis

• Robert Bolan, M.S. 1996

Development of a Fluidized-Bed Crystallizer for Wine Treatment

• David Hirzel, M.S. 2008 

Development of a Fluidized Bed for Crystallizing K Bitartrate from Wine

Wine

Tartrate

Crystals

Stable Wine

Unstable





Cooling

Freezing

Conductivity

ISSUE:

Testing stability @ 32°F for 5 days 

to assess stability for shelf-life of wine? 



Cooling

Freezing

Conductivity

ISSUE:

Testing stability of slushie at 0°F

to assess wine stability at 32°F? 



Cooling

Freezing

Conductivity

ISSUE:

Testing stability at same temperature 

as stability is desired at (e.g. 32°F)  



Davis Conductivity Test

• Strirred, KBT-seeded sample of wine

• Temperature-controlled => choose T

• Conductivity probe:

• Conductivity down => unstable

• Conductivity stable => stable at T

• Conductivity up => stable at and below T

• Results are wine-specific!



Davis Conductivity Test

• Conductivity probe:

• Ranges: 100 µS to 1.0 mS and 1.0 to 10 mS

• Accuracy: 0.5% or better

• Seed crystals: 1.5 g powdered KBT per 100 mL

• T-controlled, refrigerated water-bath

• Magnetic stir bar => read again after 20 min

Source:

Roger Boulton, Sinclair S. Scott Chair in Enology and Chemical Engineering

in: Principles and Practices of Winemaking



Davis Conductivity Test

• Final conductivity of sample 

= target for whole tank

• No magic number to shoot for = wine-specific

• Look for changes of less than 3 to 5%

• Keep conductivity records of older vintages

Source:

Roger Boulton, Sinclair S. Scott Chair in Enology and Chemical Engineering

in: Principles and Practices of Winemaking



Potassium Salt Additions 

Bitartrate +200 39/188 =   +  41

Bicarbonate +660 39/100 =   +257

Sorbate +268 39/150 =   +  70

Metabisulfite +  50 78/222 =   +  30

K+Salt 

mg/L aka “ppm” aka “parts”

=> Cold stability compromised ! 

=>  For bottled-fermented sparkling wine dosage use SO2 gas

dissolved in water, not potassium metabisulfite. 



Potassium Bitartrate Stability 

g/L Bitartrate

Temperature (°F)

25       32             41             50            59             68

Alcohol (%)



Potassium Bitartrate Stability 

g/L Bitartrate

T (°F)25               32            

Alc (%vol)



Cold Stability Issues

Free

@

www.indianaquality.org

Purdue Extension Publications:

Commercial Winemaking Series



Bob Kreisher, Ph.D.

President
Bob was born and raised in Indianapolis. He graduated from Purdue University the 

year it started its Enology and Viticulture program, completely unaware of this 

development. After many years in university administration, teaching, and 

consulting, Bob moved to California to help with the organizational design of an 

emerging winery. Meanwhile, Bob developed a keen interest in developing 

technologies of winemaking that are gentle and cost-effective to allow cutting 

edge cellar techniques that enhance the expression of terroir and winemaking, 

rather than reducing wines to similarity. After intensive research into available 

and emerging technologies, Bob formed MNA with Mariana Brown.

In his spare time, he enjoys cooking, film, hiking, gardening, travel, and spending 

time with his family and friends.


