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Moisture
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Virtually all materials interact more or less
strongly with humidity. The knowledge of mois-
ture induced changes of the material properties
is a key issue in decisions related to processing,
packaging, storage and shelf life of a product.
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The Sorption Isotherm
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The equilibrium water content of a sample
plotted as a function of the relative humidity,
at constant temperature, is called the water
vapour sorption isotherm.

The sorption isotherm enables to draw conclu-
sions on fundamental material properties and
provides information on material handling with
respect to moisture.

From the sorption kinetics curve of a material,
moisture induced structural changes are deter-
mined that are often accompanied by sudden,
temporary changes in moisture content.



14 — sample mass change

12 14 - set relative humidity 100

B L 90
> 12 | X
=10 + " o =
5 & < 10 1 [ 2
¢ g 0 < e
] & S 8 L 60 5
5 6 _‘CC“ 6 L 50 €
- § <
g .4 $& B L 40
. | £ g 41 | r 30 5
s - 20
2 5 :

L 10

10 20 30 40 50 60 70 80 90 100 5 10 15 20 25 30

relative humiditv in % time in hours

TERATHER AR RIIR P SR AR M =N N 5

Sorption isotherm and sorption kinefics of microcrystalline cellulose powder
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High Sample Throughput

ZTHRIN Multi-sample instrument

SPSIR it 7 AT &R B AT R £ 1 234N R dm , FREAAE The SPS sorption test systems enable the
ML, Z U BRRE T IEEXERE measurement of up to 23 samples simultane-
2o ously. This gives a very high analysis throughput

compared with a single-sample instrument.

PHRAEFREE LN—BESSRNE, BEERE0

HEREE AT, SR MEEMRE, XEOLT Sample material in small dishes is placed in a
FeE| X _EFHITIRE. circular arrangement on a sample tray. By

continuously turning and lowering of the tray,
the dishes are placed onto the balance and
weighed at fixed time intervals.
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Sample Size and Weight Range

BERANMELS: Variable sample size
NBREETARBRTHEEN, &XERA50mm Sample dishes of different size enable the
B . ARSI MIRME T KHUERRMRE, MM handling of samples up to 50 mm in diameter.
GRIGH M R HA o A large dish gives a large sample surface area

for sorption to take place, resulting in shorter
measurement cycles.

EEOSERE:

SPSWM‘I%MNTU’F‘”NEEMR%ﬁ?ﬂiﬁﬁﬂ’\]

Hm, E’Fﬁ:ﬂﬁ&qﬂ TitEmVIGHES High dynamic weight range

A, MRESCE AR j-EUi:FE%EE’]ﬁ_*BEO Sample weights from a few milligrams up to

several grams are handled by the SPS system.
In a test run, the full weighing range up to the
maximum load is available for all samples inde-
pendent from the sample weight.
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Sample Size and Weight Range
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For materials with very low water uptake, high
accuracy is achieved by using a larger volume
distributed in a thin layer using a large dish.

All different kinds of samples from fine pow-
ders, granules, tablets and capsules, papers and
foils, even cotton and fibers and also heavy and
bulky samples like wood and construction mate-
rials are handled by the SPS instruments.
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SPS Versions and Technical Data

SPS instrument

Number of samples
Sample size, max
Load range, min/max
Resolution
Repeatability
Temperature
Accuracy

Relative Humidity

Accuracy

Hardware accessories

Software option

High versatility with the SPSx-1p series

SPSx-1p Advance SPSx-1p High Load
High resolution and reproducibility
for applications from pharmaceutical
research up to material testing

High resolution and very high load
range for applications in the food
and chemical industry, including
permeability tests

11/23

@ 33 mm/@ 50mm

<10mg - 22g <30 mg - 229/220g (dual range)
1ug 1pg/10 pg
+2ug +5ug/+20pug

5°C to 60°C
+0.1 K time/+0.5 K uniformity
0% RH to 98 % RH*

+0.6% RH (0 ... 98 % RH) at 23 +5 °C

CCD video camera
Raman spectroscopy
Permeability Kit

CCD video camera
Raman spectroscopy

CFR21 part 11 software package

ik TERERETERNEL T ARSI EEE

* Note: The full humidity range is only available at chamber temperatures slightly above room temperature.



SPS instrument

Number of samples
Sample size, max
Load range, min/max
Resolution
Repeatability
Temperature
Accuracy

Relative Humidity

Accuracy

Hardware accessories

Software option

Solutions for high demanding applications

SPS23-100n SPS11-10u
Highest resolution and sensitivity for
applications in pharmaceutical research
and preformulation

High load range for applications in
building physics, quality control and for
permeability tests

23 11
218 mm @50mm

<10mg - 2000 mg <50mg - 111g/220g (dual range)

0.1ug 10pg/100pug
+1.5ug +20ug/+100pg
5°C to 40°C 5°C to 60°C

+0.1 K time/+0.5 K uniformity
0% RH to 98 % RH*

+0.6% RH (0 ... 98 % RH) at 23 +5 °C

CCD video camera
Raman spectroscopy
Permeability Kit

CCD video camera
Raman spectroscopy

CFR21 part 11 software package

o ERERSTRERNER T AR SEETEE

* Note: The full humidity range is only available at chamber temperatures slightly above room temperature.
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SPS Hardware Accessories

ccoiR gl CCD video camera
iﬁi‘iﬁiﬁﬁ%ﬁ?ﬁ%CCDEQMMiﬁEiH&Mﬁﬂﬁ In-situ documentation of moisture induced
TERHKS S EHREEN. visual changes during a sorption measurement

with an adapted high-resolution CCD camera.

EEERNAN

{3 FASPS7K 43 IR B AL AE 5 7 3l R RIS 1B 2205 Permeability Kit

BEENISOTT83-1, KESBERKRMAE— Determination of the permeability of foils and

e “TEBERRLANE" o films with the SPS moisture sorption instruments
according the EN ISO 7783-1 for the determi-
nation of water-vapor transmission rate part 1:

8k “Dish method for free films".

KGR B AN 2 S 1 HO B R oA B LB 93 4

R T B EAETR.

Raman spectroscopy

Sensor fusion combining water vapour sorp-
tion and Raman spectroscopy opens new and
exciting perspectives for the analysis of solid
materials.

R 8 EN
Raman spectroscopy

Permeability
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Working with the SPS instruments

HERil& Sample preparation % |
DB FRBHEIE MR, BEENHEEER Samples are simply filled into dishes that are

REL. FEAGFIEENEBZITFEESS easily placed on the sample tray. The sound

AR P ESERERKAIFERRERE. construction and easy to access measurement

chamber render sample preparation a comforta-
ble procedure.
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Working with the SPS instruments
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Step-by-step procedure

e A tabular input enables quick and easy setup
of measuring cycles even for very complex
water sorption studies

* Programmable sorption /desorption cycles

e Optional initial sample drying, or equilibration
before starting the actual measurement

* Templates are available to specify standard
measurement procedures

e User-friendly and intuitive interface with
active user guidance prevent operating errors
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Measuring Process
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Fully automated process

As soon as the “Start” button is pressed, exper-
iments run unattended by automated meas-
urement and data acquisition. The transparent
glass cover enables the direct observation of the
samples during the test.

Optimized gas flow

Permanent circulation of the atmosphere with
an efficient gas flow along the sample surface
and precise humidity regulation enable a fast
equilibration of the samples to the respective
climatic conditions, resulting in shorter measure-
ment cycles.

Balance stability

An internal reference ensures an excellent drift
compensation and baseline stability. Calibration
of the balance is fully automated.
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Measurement Results

HiRtE Data format

REFNBIRRFABRFREBEEX . ATE Acquired data is saved in an electronically

AR NExcellRiR A, FIXFERAERoffice TR ST secured data format. Data import into an

WATA S FIRT AL ThEE Excel® template offers all the statistical and

visual capabilities of this standard office tool.
Excel&i P E R FIREE1E:
o (EAIRIZENEMR B R FERESE The graphics and tables in the Excel® template
;ST include:

o AEMEIMEET, FERESTHEREKE * Dynamic change of the sample mass as a
function of time and climatic conditions

Excellf T A M E R EAT LHITRAEE e Equilibrium water uptake at different
relative humidity levels

HiRRZ: All graphics and calculations in Excel® are fully

FRAERISPSE AT AT R B ASPS.CFR21ER B, 3k user configurable.

i B CFR21 part 1MFREI X FHIRIER R EMEK.

Data security

The standard SPS software is upgradable

with an optional SPS CFR 21 package in order
to meet the data security requirements for elec-
tronic records in accordance with CFR21 part 11.
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Applications
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The SPS instruments are designed for a mul-
titude of industrial and scientific applications
from different disciplines: pharmaceutics, food
science, cosmetics, plastics industry, chemistry,
textile industry, biology, mineralogy,etc.

Dynamic vapour sorption is applied to measure

* Quantity and kinetics of water vapour ”
sorption/desorption

e Equilibrium moisture content

of a variety of solid materials like powders,
granules, pellets, tablets, films or packages.
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— Sheep wool, raw
Cotton, raw

— Cotton, white purified

— Set relative humidity

relative humdity in %

relative humdity in %

BRI K SR

Water vapour sorpfion of food materials

SRR BRI Eh f

Sorption kinefics of textile materials

51N 1 R H 75 Teleopold-Franzens K224 2 B A IBHR LI _ESREG 45 R /With the friendly support of the Institute of Pharmacy of the Leopold-FranzensUniversity, Innsbruck
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Applications

BERATF: Specific applications are:

o KKEMMIR B FIK D SIEIZHZE (FR) * Hydrate formation and moisture induced

o IR ESE, IR/ structural transformations (crystallisation)

o NEFLEEZRAIME » Thermodynamic parameters of materials such
o WRIEZEXENHR CEEFIELRE) as heat of sorption and desorption

o RERIE: WME—mAEHRHARZE » Determination of porosity differences

e Diffusion and permeability studies
(films and packages)

® Quality assurance: determination of subtle
differences between different batches of a
product
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Crystallisation of amorphous lactose in skimmed milk powder
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Sorption isotherm of a hydrate forming amino acid
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Water uptake of three batches of cellulose powder at 70 %
and 80 % RH, net weight: 100 mg

Perfect repeatability of results within the same batch
Precise determination of subtle differences between batches

TERTEE A& THR R B ILR
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Visual documentation of the crystallisation of hard candy at high relative humidity

51N 1 R H 75 Teleopold-Franzens K224 2 B A IBHR LI _ESREG 45 R /With the friendly support of the Institute of Pharmacy of the Leopold-FranzensUniversity, Innsbruck
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The SPS in a nutshell
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High sample throughput

Measurement of up to 23 samples simultaneous-
ly at the same climatic conditions enables the
direct comparison of the samples.

High dynamic weight range

Balance resolution of 0.1 g for samples up to
2g (SPS23-100n) and 10 ug for samples >100g
(SPS11-10p) enables the analysis of small sam-
ples as well as the detection of small changes
within large samples.

Base line correction

An internal reference weight ensures an
excellent drift compensation over the whole
weighing process.

Versatility

Optional equipment like video camera, Raman
spectroscopy and permeability measurement
of foils and packages is available for the SPS
instruments.

Sustainable design

Even the first commercial available instruments
from 1999 run with the latest SPS software
version and are compatible with the newest
hardware.








