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Goals of this PresentationGoals of this Presentation

�� Why do we Clean?Why do we Clean?

�� How How do we Clean?do we Clean?

�� Acid First/Acid Only Cleaning?Acid First/Acid Only Cleaning?

�� Rising Chemical Prices Rising Chemical Prices –– Why?Why?

�� ConclusionConclusion



Brewery Location/Brewery Location/

Soil Composition:Soil Composition:

�� Brewhouse :Brewhouse :

�� Protein, starch, minerals, Protein, starch, minerals, beerstonebeerstone, hop oils, hop , hop oils, hop 
resins, fermentable sugarsresins, fermentable sugars

�� Heat Exchanger:Heat Exchanger: Protein, starch, minerals, Protein, starch, minerals, beerstonebeerstone, , 
hop oils, hop resins, fermentable sugarshop oils, hop resins, fermentable sugars

�� Fermentation Tanks: Fermentation Tanks: Protein, starch, minerals, Protein, starch, minerals, 
beerstonebeerstone, yeast, yeast

�� Maturation Tanks:Maturation Tanks:

�� Protein, starch, minerals, Protein, starch, minerals, beerstonebeerstone, yeast, yeast

�� Bright Beer Tanks: Bright Beer Tanks: BeerstoneBeerstone, protein (unfiltered), protein (unfiltered)



pH & Growth Relationship of MicrobespH & Growth Relationship of Microbes

pH Scale:

0______2_________5______7_______9________12_____14.

Acid ������������������ Neutral Alkaline

� pH 0-2: Very few organisms can survive very long at this pH.

�� pH 2pH 2--5: Some acid tolerant organisms can survive, especially 5: Some acid tolerant organisms can survive, especially fungi (yeast 

and mold).

� pH 5-9: Most bacteria grow very well in this pH range.

� pH 9-12: Growth of most organisms is very limited. Some alkaline tolerant 

organisms can survive.

� pH 12-14: Very few organisms can survive at this pH.



Chemical Cleaning Techniques Used Chemical Cleaning Techniques Used 

in the Breweryin the Brewery

General Classifications:General Classifications:

�� Hydrolysis Hydrolysis 

�� DissolutionDissolution

�� Displacement/DispersionDisplacement/Dispersion

�� EmulsificationEmulsification

�� PeptizingPeptizing

�� ChelationChelation

�� BackBack--BufferingBuffering



HydrolysisHydrolysis

�� Both caustics and acids use this approach.Both caustics and acids use this approach.

�� Breaks down soil with extreme pH.Breaks down soil with extreme pH.

�� Extreme pH tend to be corrosive to soft metals like Extreme pH tend to be corrosive to soft metals like 

brass,  copper, aluminum etc.brass,  copper, aluminum etc.

�� When using caustic, the pH must remain above 12.5When using caustic, the pH must remain above 12.5

�� Keep the pH below 2 when using phosphoric, Keep the pH below 2 when using phosphoric, 

phosphoric/nitric blends.phosphoric/nitric blends.



DissolutionDissolution

�� Here, we are simply dissolving the soil through Here, we are simply dissolving the soil through 

whichever means work best.  (Water, same or whichever means work best.  (Water, same or 

opposite pH).opposite pH).

�� An example of dissolution is removing calcium An example of dissolution is removing calcium 

deposits (hard water scale) with acid.deposits (hard water scale) with acid.



Displacement/DispersionDisplacement/Dispersion

�� Alkaline, nonAlkaline, non--caustics products use caustics products use 

displacement by suspending the soil in solution displacement by suspending the soil in solution 

(primary (primary fermentersfermenters, for example)., for example).

�� This technique works extremely well in the This technique works extremely well in the ““acid acid 

firstfirst”” immediately followed by nonimmediately followed by non--caustics caustics 

alkaline detergent approach used in the alkaline detergent approach used in the 

brewhousebrewhouse (mash/(mash/lautertunlautertun, , brewkettlebrewkettle, heat , heat 

exchanger).exchanger).



EmulsificationEmulsification

�� Pulls the soil into the water and holds it there.Pulls the soil into the water and holds it there.

�� Works well for greasy, oily types of soil through Works well for greasy, oily types of soil through 

the use of surfactants, pH, solvents, etc.the use of surfactants, pH, solvents, etc.

�� Critical Micelle Concentration (CMC) must be Critical Micelle Concentration (CMC) must be 

reached to effectively emulsify the soil.reached to effectively emulsify the soil.

�� Allows the soil to then be sent to effluent.Allows the soil to then be sent to effluent.



PeptizingPeptizing

�� Definition: Definition: Verb 1. peptizeVerb 1. peptize –– ““disperse in a disperse in a 

medium into a colloidal statemedium into a colloidal state””

�� Further breaking down and suspending soil. Further breaking down and suspending soil. 

�� Effective in recycled solutions to keep soil from Effective in recycled solutions to keep soil from 

rere--depositing on the surface.depositing on the surface.

�� Polyphosphates (STPP, TKPP) help peptize soil.Polyphosphates (STPP, TKPP) help peptize soil.



ChelationChelation/Sequestration/Sequestration

�� ChelatorsChelators hold metal ions in suspension.hold metal ions in suspension.

�� Sodium Sodium gluconategluconate used in used in ““built causticbuilt caustic””

solutions to solutions to chelatechelate Fe hardnessFe hardness

�� Citric is a Citric is a chelatorchelator for ironfor iron

�� EDTA uses EDTA uses chelationchelation for metalsfor metals

with two or four bonding sites:with two or four bonding sites:



Conventional CIPConventional CIP

“Tried and true”.
• Rinse product out using ambient to warm water.

• CIP with 1-2 ounces of caustic blend per gallon of water 

(180 degree F. maximum temperature) for 15-30 minutes (or 

longer) depending on conditions.

• Rinse. 

• CIP with 1-2 ounces of an acid cleaner per gallon per gallon 

of warm (120-140 degree F.) for 15-30 minutes to neutralize 

the caustic and finish cleaning.

• Rinse with ambient temperature water until the pH of the 

rinse water is neutral (same pH as the tap water coming in).



Mash Mash TunTun CIP (Traditional)CIP (Traditional)

�� The test was performed in the following The test was performed in the following 

manner:manner:

�� Caustic wash: 3% mixture  of  caustic and Caustic wash: 3% mixture  of  caustic and 

caustic additivecaustic additive–– 40 minutes40 minutes

�� Caustic rinse cycleCaustic rinse cycle

�� Acid wash: 3% nitric/phosphoricAcid wash: 3% nitric/phosphoric–– 20 minutes20 minutes

�� RinseRinse



Mash Mixer BeforeMash Mixer Before



Mash Mixer After (Traditional) CIPMash Mixer After (Traditional) CIP



Fermentation Vessel CIPFermentation Vessel CIP

(Acid Only)(Acid Only)

�� The test was performed in the The test was performed in the 
following manner:following manner:

��Acid Wash: 3% nitric/phosphoric Acid Wash: 3% nitric/phosphoric 
blend & 32 oz. detergent additive blend & 32 oz. detergent additive –– 20 20 
minutesminutes

�� Rinse CycleRinse Cycle

�� PAA SanitationPAA Sanitation



FV Before CIPFV Before CIP



FV After CIPFV After CIP



Acid FirstAcid First



A A NewNew ApproachApproach

� We have discovered a new way to keep brewery equipment clean using 
the following procedure:

• Rinse out beer and yeast with ambient to warm (not hot) 
temperature water. 

• Use a 1-2 ounce per gallon phosphoric/nitric or 
nitric/phosphoric acid mixture (140 degree F. maximum 
temperature) for 15-30 minutes. 

• No rinse!

• Use a noncaustic alkaline cleaner at 1-2 ounces per gallon 
of warm (120-140 degree F.) to start. CIP for 15-30 
minutes depending on conditions. 

• Rinse with ambient temperature water until the pH of the 
rinse water is neutral (same pH as the tap water coming in).



Solubility of Amino AcidsSolubility of Amino Acids



BrewkettleBrewkettle CIPCIP

�� The test was performed in the following manner:The test was performed in the following manner:

�� Acid wash: 3% Acid wash: 3% v/vv/v nitric/phosphoric blendnitric/phosphoric blend–– 1200 s1200 s

�� Acid rinse cycleAcid rinse cycle

�� NO NEUTRAL WATER RINSE!!!NO NEUTRAL WATER RINSE!!!

�� Caustic wash Caustic wash –– 3% 3% w/vw/v prepre--blended mixture of 25% blended mixture of 25% 
w/ww/w caustic and caustic additive caustic and caustic additive –– 2400 s2400 s

�� Caustic rinse cycleCaustic rinse cycle



KettleKettle--Before CIPBefore CIP



KettleKettle--After CIP (Acid First)After CIP (Acid First)



BrewkettleBrewkettle After CIP (Acid First)After CIP (Acid First)



Acid First Works!Acid First Works!

Need More Proof?Need More Proof?

�� Wine Trailer  Before Acid First/No Wine Trailer  Before Acid First/No 

Rinse/Rinse/NoncausticNoncaustic TreatmentTreatment



Wine Trailer After TreatmentWine Trailer After Treatment



Chemical PricesChemical Prices

�� More bad news.  The rising cost of energy coupled with More bad news.  The rising cost of energy coupled with 

the fuel ethanol industry taking a lot of the commodity the fuel ethanol industry taking a lot of the commodity 

chemicals is driving up chemical prices.chemicals is driving up chemical prices.

�� Look for higher prices on phosphoric acid, caustic Look for higher prices on phosphoric acid, caustic 

(both sodium and potassium hydroxide).  Nitric has not (both sodium and potassium hydroxide).  Nitric has not 

gone up as much yet.gone up as much yet.

�� The fuel ethanol industry is using a lot of fertilizer to The fuel ethanol industry is using a lot of fertilizer to 

grow corn, which is causing phosphoric and potassium grow corn, which is causing phosphoric and potassium 

prices to rise as well. prices to rise as well. 



Oil PricesOil Prices

1988 1988 -- PresentPresent



Commodity Raw Material PricesCommodity Raw Material Prices

19931993--PresentPresent
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Sodium Hydroxide (50% Sodium Hydroxide (50% NaOHNaOH))

Price Trend: 2001Price Trend: 2001--20082008
Caustic Soda 50% Pricing Trend           2001-2008
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Phosphoric Acid 75%Phosphoric Acid 75%

Price Trend Jan. 2007Price Trend Jan. 2007--May 2008May 2008
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Why is phosphoric acid getting so Why is phosphoric acid getting so 

expensive?expensive?



ConclusionConclusion

�� Cleaning is the least glamorous part of daily Cleaning is the least glamorous part of daily 

brewing/packaging routine but likely the most brewing/packaging routine but likely the most 

important for overall product quality.important for overall product quality.

�� DonDon’’t work hardert work harder--Work Smarter!Work Smarter!

�� Use the proper type and amount of chemicalsUse the proper type and amount of chemicals--

dondon’’t scrimp, but overuse, either.t scrimp, but overuse, either.

�� DonDon’’t look for chemical prices to come down t look for chemical prices to come down 

anytime soon.anytime soon.


