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Regular milk has an expiration over 20,000 CFU/ml. 
Typically ~ 2-3 weeks depending on milk storage 
temperature

The benefit of Extended Shelf Life (ESL) milk is the 
shelf life can be extended to 4-8 weeks. And if high 
heat step is added the shelf life can be extended for 
several months (6-8)

Extended Shelf Life Milk

Bacteria Removal/Microbial Reduction from Milk
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High Heat (optional)
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72C 15 s
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Separator
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Bacteria Removal from Milk
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Bacteria Reduction in Whey 

Chromatography 
columns

Bacteria 
Enriched 
Retentate 

Skim 
Milk

Bacteria Reduction in Whey Ingredient 

Lactoferrin

NO 
Lactoferrin
Skim Milk

Elution
Salt Diluted 

Lacto-
peroxidase

Diluted 
Lactoferrin

Bacteria
Retentate

Lactoferrin
Permeate

Bacteria 
Removal
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Ceramic Membrane
(OPTIONAL)

Ceramic Membrane
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Ceramics vs Spirals in MCC/MDW 

Micellar Casein & Serum Protein
Micellar Casein Concentrate (MCC) is a protein ingredient rich in 
Casein%. While milk contains 80:20 Casein to whey ratio. The MCC can 
offer opportunities to increase Casein to Whey ratio as high as 95:5. 
Same time produce Milk derived whey (MDW). 

MCC an excellent source of amino acids and calcium. 
Ingredient can be used in retort beverages

Serum protein or MDW is obtained in the permeate stream of the MF 
process. MDW is known for clean flavor and value compared to cheese 
derived whey protein



Separator

Liquid MCC
> Casein : WheyCream Drying

Separator

Ceramics vs Spirals in MCC/MDW 
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Membrane cut off: 0.1µm
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Pasteurized 
Skim Milk

35 gpm
9.2% TS

MDW (native whey)
Permeate 
50 gpm

Pasteurized 
Skim Milk

35 gpm
9.2% TS

MDW (native whey)
Permeate
70 gpm

6-stage operation 
0.1 micron

Diameter – 8” inch
Length – 38” inches

Mil Spacer – 30/45 

Ceramics vs Spirals in MCC/MDW 

DF%
75%

MCC - Retentate
10gpm

Temp 120F

6-stage operation 
0.1 micron

Channel Diameter – 3.8 mm
Element Diameter – 37 mm

Ceramic 
MF

Ceramic vs. Spiral

Comparison Case Study

DF%
120%

Temp 60F

Spiral 
MF

MCC - Retentate
10gpm



Why does ceramic have lower DF% water ?  

Pore size, Hydrophilic, higher velocity

Why is ceramic system operated at higher temperature?

120F on ceramic vs 60F on spiral

What is the frequency of cleaning on these systems?

Ceramic – (8 hours production + 4 hours CIP ) x 2 times

Spiral – 20 hours production + 4 hours CIP

Ceramics vs Spirals in MCC/MDW 

Ceramic vs Spiral - Difference in Process



Ceramics vs Spirals in MCC/MDW 

SPIRALCERAMICPARAMETERS

23,000 Gallons15,000 GallonsWater Usage

1800 lbs4200 lbsSteam

1 year life5 years lifeMembrane

350 HP (incl all pumps)650 HP (incl all pumps)Pump Power

1200 gallons750 gallonsHold Up Volume

Lower strength caustic & 
acid

Higher strength caustic / 
acid by 4-5x concentrationChemical

Basis for Operating Expenditures

OPEX 
Comparison



Ceramics vs Spirals in MCC/MDW 

Ceramic vs. Spiral

Pasteurized 
Skim Milk

9.2% TS

DF%
75%

MCC -
Retentate

10gpm

Temp 120F

MDW (native whey)
Permeate
50 gpm Ceramic 

MF

Pasteurized 
Skim Milk

9.2% TS

DF%
120%

Temp 60F

MDW (native whey)
Permeate
70 gpm

Spiral 
MF

MCC -
Retentate

10gpm

Spiral UF
WPC/WPI

Spiral UF
WPC/WPI

Permeate 
RO

Permeate 
RO

WPI

WPI
Lactose 18-20% TS

Lactose 18-20% TS

Water
Permeate

Water
Permeate

DF%

DF%

Comparison Case Study
Factoring in the UF & RO



Ceramics vs Spirals in MCC/MDW 

NATIVE WPI UF 
(FROM SPIRAL) 

NATIVE WPI UF 
(FROM CERAMIC)

PARAMETERS

$247,447$262,383UF Total Annual

All Three Systems

OPEX

PERMEATE RO 
(FROM SPIRAL) 

PERMEATE RO 
(FROM CERAMIC)

PARAMETERS

$160,932$132,400RO Total Annual

MCC
(FROM SPIRAL) 

MCC 
(FROM CERAMIC)

PARAMETERS

$343,830$585,596MF Total Annual



Ceramics vs Spirals in MCC/MDW 

SPIRALCERAMICTopics

EasierDifficultLeak Detection

YesNoRepair Possibility

LessMoreManpower for replace

LowerHigherMembrane Life

NoYesBack pulse

LowHigh
Chemical-

Temperature 
Resistance

LowHighViscosity

General Comparison on Topics

General 
Comparison
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Application of Ceramics in Greek Yogurt Production

Yogurt Introduction
Greek yogurt is fast growing product line in fermented 
products market. 

Superfood category due to high protein% & optional fat %

Has rich-texture, flavor, taste, mouth feel

Now we can use filtration to raise the protein without loosing 
functional , nutritional and improved customer satisfaction



Starter 
Culture 

Add

Cool to 
<45C

Break  
curd pH 
4.5-4.7

Heat to 80-95 CHomogenize at 
60-70C

Application of Ceramics in Greek Yogurt Production

Greek Yogurt - Brief schematics

Standardized 
Milk

Fermentation
8-10 hours

Thermization
55-60 C

Ceramic UF

Cooling, 
Filling + 

Packaging

Acid Permeate



Application of Ceramics in Greek Yogurt Production

Advantages of filtration in Yogurt Process 

Increased yield on filtration process compared to mechanical 
separator 

Efficient separation of acid whey and easy disposal 

Multiple options to produce different Protein: Fat ratio on the 
same filtration system 

Efficient processing compared to traditional fermentation and 
yogurt production techniques
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Decalcification Process (CaPO4)

Calcium in a mineral predominantly found in milk & whey

Calcium Phosphate can be precipitated from dairy permeate at 
higher ppm concentration predominantly using alkaline pH 
(6.7-7.0) and higher temperature

Heat and alkaline pH alters the calcium to go from serum phase 
to colloidal crystalline phase 

Clarifiers, dryers have been used for extraction purposes

Decalcification Process – Extraction of Calcium Phosphate



SILO/TANK

MAINTAIN CAUSTIC  
pH 6.8-7

COOL 60-65 C
NOZZLE 

CLARIFIER

WASHING

NOZZLE 
CLARIFIER

DRYER

WASHING

Ceramic UF
Ceramic UF

PERMEATE

FILTRATION 
(OPTIONAL)

NANOFILTRATION 
FOR LACTOSE

Heat to 75-85 C
HOLD TIME

Decalcification Process – Extraction of Calcium Phosphate
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Application of Ceramics in Plant Protein Extraction

Plant-Based Protein Applications – MF & UF for Clarification, 
Concentration and Diafiltration



Application of Ceramics in Plant Protein Extraction

Plant-Based Protein Production

Ceramic or 
Spiral
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Wine Lees & Beer Bottoms

Wine Lees

Lees are the sediments of dead yeast and suspended particulates left behind 
after wine fermentation (For beer its beer bottoms)

Traditional techniques involve diatomaceous earth (DE) or vacuum press filters

Crossflow filtration offers advantage on quality, hygiene, clarity, and minimal 
oxygen transfer compared to DE

0.2 micron filter, 3-8 mm channel diameter

White Wines typically flux higher compared to Red Wines
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