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Sorption Isotherm

Sorption IsothermSorption Isotherm

The sorption isotherm (SI) is the relation between The sorption isotherm (SI) is the relation between aaWW and X and characteriseand X and characterise

the sorption behaviour of a product at constant temperature!the sorption behaviour of a product at constant temperature!

The sorption isotherm describes an equilibrium and is specific fThe sorption isotherm describes an equilibrium and is specific for one productor one product
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aaWW : : water activitywater activity

XX: water content: water content

g water / 100g total weightg water / 100g total weight
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HygroscopicityHygroscopicity

The The hygroscopicityhygroscopicity is characterised through the from of the sorption isotherm:is characterised through the from of the sorption isotherm:
degree of ability of a product to degree of ability of a product to sorbsorb water during the lowering of the vapour pressurewater during the lowering of the vapour pressure

Examples:Examples:

11 SilicagelSilicagel

22 SaccharoseSaccharose

33 normal normal „„sigmoidsigmoid““ formform
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Sorption and Sorption and desorptiondesorption

adsorption

desorption

aW

X %

• The The desorptiondesorption isotherm is located superior isotherm is located superior 
than the adsorption isothermthan the adsorption isotherm 

hysteresishysteresis

•• The difference is mostly smallThe difference is mostly small

In practice normally the adsorption isotherm In practice normally the adsorption isotherm 
is detected. The most products will adsorb is detected. The most products will adsorb 
humidity during storage.humidity during storage.
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Influence of temperature on the SI curveInfluence of temperature on the SI curve

The change of the temperature will The change of the temperature will 
vary the awvary the aw--value at each humidity value at each humidity 
point. This changing is significant point. This changing is significant 
speciallyspecially for dry products. for dry products. 

The characteristicThe characteristic developing of a developing of a 
desorptiondesorption isotherm during a drying isotherm during a drying 
process is normally a little higher process is normally a little higher 
than the adsorption isotherm.than the adsorption isotherm.
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ApplicationApplication

Storage stability – packaging of moisture susceptible food

1
2

3 11 start conditionstart condition

22 critical boarder of X and critical boarder of X and 
aaWW for the stabilityfor the stability

33 environment conditionsenvironment conditions

All microbial, chemical and physical changes in food are influenAll microbial, chemical and physical changes in food are influenced by ced by 
the moisture content and the water activity.the moisture content and the water activity.

With the help of the sorption isotherm the With the help of the sorption isotherm the 
right packaging material can be found that right packaging material can be found that 
the conditions during storage will not exceed the conditions during storage will not exceed 
the critical boarder (2) and the stability ofthe critical boarder (2) and the stability of 
the product can be guaranteed duringthe product can be guaranteed during 
storage.storage.
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It is possible to record a sorption isotherm It is possible to record a sorption isotherm 
(SI curve) with the new water activity (SI curve) with the new water activity 
instrument  instrument  LabMasterLabMaster--awaw thanks to:thanks to:

-- temperature controlled measuring chamber temperature controlled measuring chamber 
+/+/-- 0.2K0.2K

-- temperature range 0°C ... 50°Ctemperature range 0°C ... 50°C
-- 7 7 NovasinaNovasina humidity standardshumidity standards

Record of the sorption isothermRecord of the sorption isotherm
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„LabMaster–aw“ the new world standard in aw measurement

Master-aw • Best accuracy   ( +/- 0.003 aw )

• High precision temperature 
controlled chamber

• Wide measurement range 
0.03aw up to 1.00 aw

• Single or multi chamber version 
(1 LabMaster and max. 9 LabPartner)

• Precondition chamber for 
sample

• Large, back-lighted LC display
• Simple to maintain and service
• 6 to 7 point calibration available 

(with Novasina SC standards)

• High temperature range 
( 0....50°C and accuracy  : +/-0.2°C )

• SI set to measure the sorption 
isotherm available
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Product overview

Measurement of the water activity on a probe Measurement of the water activity on a probe 
in the food, pharmaceutical and cosmetic industryin the food, pharmaceutical and cosmetic industry

Products:

• LabMaster-aw / LabPartner-aw 
• AW LAB set H / F
• LabSwift-aw 
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NOVASINA worldwide

International representatives :International representatives :
IsraelIsrael
ItalyItaly
JapanJapan
KoreaKorea
MalaysiaMalaysia
MexicoMexico
New ZealandNew Zealand
NorwayNorway
PhilippinesPhilippines
PolandPoland
SingaporeSingapore
SlovakiaSlovakia
South AfricaSouth Africa
SpainSpain
SwedenSweden
SwitzerlandSwitzerland
Taiwan Taiwan 
ThailandThailand
TurkeyTurkey
USAUSA
VietnamVietnam

worldwideworldwide
ArgentinaArgentina
AustraliaAustralia
AustriaAustria
BelgiumBelgium
BrazilBrazil
CanadaCanada
ChileChile
ChinaChina
ColumbiaColumbia
Czech Rep.Czech Rep.
DenmarkDenmark
EgyptEgypt
EnglandEngland
FinlandFinland
FranceFrance
GermanyGermany
GreeceGreece
HollandHolland
Hong KongHong Kong
HungaryHungary
IndiaIndia
IndonesiaIndonesia
IranIran

EuropeEurope
Great Britain

Switzerland

EuropeEurope

SwitzerlandSwitzerland

For more details please consult www.novasina.com
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Nestlé
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