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In Gravimetric Systems:

A Total pressure is held constant (typically
ambient pressure)

A Partial pressure (e.g. RH) is varied

A The mass change is measured to
determine amount of vapor adsorbed.

In Vacuum-Volumetric Systems:

A Sample cell is first evacuated.

A Void volume must be known or measured.
A Adsorptive is added in controlled doses.
A Pressure is measured until equilibrium.

A Amount adsorbed calculated from pressure
drop, amount dosed, and void volume.



In Gravimetric Systems:

A Sample is loaded onto the balance pan.

A Dry nitrogen is flowed over the sample,
usually at elevated temperature.

A RH is set and stabilized.

A Mass is continuously monitored and
when stable it moves to the next step.

In Vacuum-Volumetric Systems:

A Sample is typically dried/outgassed externally.

A An accurate mass is determined and
recorded.

A The sample is loaded into the analyzer and
the analysis started.

A A known amount of vapor is dosed from the
manifold into the cell.

A The pressure is continuously monitored until
equilibrium is reached, then it repeats.
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GRAVIMETRNS VOLUMETRIAPPLICATIONS ‘%)

Gravimetric Applications: Vacuum-Volumetric Applications:

A Best at mimicking real-world conditions. A Short analysis time and high throughpuit.

A Best for desorption-only measurements

= A Providing complimentary information to
(water activity and water content).

nitrogen and argon gas sorption.

A Sorption rates at ambient conditions. A Adsorption/Desorption of water for surface

ArEin gerprintingo of ph areaprdpeeaisize ngeasurements.
materials. A Hydrophilicity/hydrophobicity measurements.
A Ceramic Dating.



Hngerprinting

A Acquire data for a fixed time at each RH_ I e

A Quick means of characterizing the water =__ —
sorption behavior of a sample N

A Data are not necessarily equilibrated —

A Useful in comparing bateto-batch :
differences .

A Qualitative indication of hydrophilicity = | NI

A Used in Pharmaceutical industry S S S R
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Water Activity

A Water activity is a measure of how much
water present in a sample is available fc
chemical or physical reactions

A This is different than the total amount of 3:) g) O 0 P
water in a sample as some of the water === - :

may be so tightly bound that it is not /////////////////////////////

avallable for reactions.

A The water activityd,) is defined as the a, = P/R = %RH
relative pressure of water above a sample 4
at a specific temperature.




Water Activity (cont.)

A The amount of bound water vs. free
water can be determined by
acquiring two isotherms in a row
without degassing in between.

A The first isotherm deposits both
bound water and free water, but only
the free water comes off in the
desorption step
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Water Content

A The water content is the total

amount of water in a material

A The best way to measure this is usin
gravimetric analysis

A Starting at the ambient RH and
reducing to dry gas in a dynamic
sorption analyzer gives the water
content (mass loss).

A The temperature of the analysis will
determine whether it is only

Relative Mass of Water Lost on Drying

physisorbed water or more tightly
bound water as well.
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