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Application Note

Dynamic Dewpoint

otherm verses Other Moistu;

re Sorption Isotherm Methods

By Brady Carter and Anthony Fontana Ph.D.

The Dynamic Dewpoint Isotherm (DDI) method
used by the AquaSorp Isotherm Generator is like
otber moisture sorption sotherm methods n that

stops changing hefore moving 1o the next relative
humidity level

it provides the activity
und motstare conten. However, the DI method
is unparalleled in the detail and speed with which
it produces fsotherm curves and the amount of
additional information not previously possible
with otber methods.

Moisture Sorption Isotherm Methods
Traditional  isotherm methods  depend  on
establishing the cquilibration of samples to
known waier activity values and then measuring
e g coneits o e gl oo

these isotherm methods is the dependence
on \qm!mmmn 1o known water activiy kvels (o
determine each data point’s water aetivily. Since
trae cquilibration between the sample and the
vapor source equires an nfnitely long period of
time, an apparent equilibrium when ight
Sops Changing by s wreptdie el fa el

t

speed up the isotherm process but
question the validity of the water &

The static desiccator method is performed by
placing samples in soaled chambers over
saturated sall sturries. Different waier activity
levels are acl by using differeat saturated
salts. Instrumentation. known as  controlled
stmosphere microbalances (CAM) exists to
continuously monitor weight changes and control
relative humidity by adjusting o mixture of et
and dry gas streams. Differen relative humidity
levels are achieved by changing the ratio of dry to
wel gas. Some instruments are programmed to
automatically change the waier activity In 3
dynamic stepwise progression, usually referred to
a5 Dynamic Vapor Sorption (DVS). The sample
is held af cach relative humidity level until weight

The point Isotherm Method
The DIDI method i very diffeent from th other

moisture._c
activity is d\m:ll_\- measured using 3 standard
chilled mirror dewpoint sensor and moisture
tent is gravimetrically tracked using a balance
is imposed by saturating the air with
waer before it enters the chamber and drying is
achieved by passing air through desicant before
it enters the sample chamber. The method is
dynamic because the sampie. s not required 0
equilibrake (0 a known water activity level: rather
its water activity is direclly measured sl each
point. The DDI method without these long
equilibration periods dramalically reduces
time required (o develop a moisture sorption
curve with an unmaiched amount of data points
In addition, only water and desiccant are required
to mn an solherm. Currently, the AquaSorp
Isotherm Generator is the only instrument that
wtilizes the DDI method.

Comparing the Methods
For most samples, especially those with fast
vapor diffsion, penctration by water vapor into
bl sl 1 e e sl o
DDI method are comparable to the other
methods. Figwe | compares the adsorption
isotherm for microcrystalline celiulose (MCC)
from a traditional static desiceator method from
the COST-90 project (Welf et al., 1985; Jowitt
and Wagstaffe, 1989) to the DDI method. Figure
2 compares the isotherm curves for corn starch
from raditional, DVS. and DDI isotherm
‘methods. As shown in both g | and 2, the
DDI method has very good ot with the
olber moisturesoepion etherm mthods

00733275




