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VTI-SA

The Model VTI-SA Vapor Sorption Analyzer is a confinuous vapor flow sorption instrument for obtaining precision water and organic
vapor isotherms at temperatures ranging from 5°C to 60°C at ambient pressure. The VTI-SA Analyzer embodies the features of VTI's
original SGA design with almost two decades of field-proven performance: the isothermal aluminum block construction, the three
isolated thermal zones and chilled-mirror dew point analyzer for primary humidity measurements... all to provide excellent
temperature and RH stability.

TECHNICAL SPECIFICATIONS

Balance Capacity

Dynamic Range

Weighing Accuracy

Weighing Precision

Sensitivity

Signal Resolution

Temperature Control
Experimental Temperature Range
Maximum Drying Temperature
Isothermal Stability

Relative Humidity Control Range
Accuracy

Humidity Control

Organic Solvent Capability

1.5¢g
150 mg
+/-0.1%
+/-0.01%

0.1 pg

0.1 pg
Peltier Elements

5 to 60°C
150°C
+/-0.1°C
2 to 98% RH
+/-1% RH
Closed Loop, Dew Point Analyzer
Included




SYMMETRICAL MICROBALANCE DESIGN

The VTI-SA Analyzer is a symmetrical vapor sorption instrument where both the sample and reference chambers are exposed to the same
conditions of temperature and humidity. In this symmetrical design water or organic vapor sorption onto the hangdown wires and
sample holders are differentially eliminated and the resultant data represents the uptake by the sample alone. This eliminates the need
for background subtraction experiments and associated uncertainty typical in competitive, asymmetrical systems.

RESOLUTION AND STABILITY OF THE MICROBALANCE

The VTI-SA balance boasts a 0.1 microgram sensitivity optimized for pharmaceutical applications. Also, for more effective work in
pharmaceutical studies, the design provides an enhanced stability by maintaining the balance compartment at a constant temperature,
independent of the sample temperature. Because the balance is maintained at constant temperature, the user has the option of drying
the sample at temperatures other than the experimental temperature, or to run different temperature and RH profiles without removing

the sample.




VTI-SA TecHNoLOGY

SAMPLE CHAMBER DESIGN

In the VTI-SA Analyzer the sample and reference chambers are located within an aluminum block maintained at constant
temperature (within £0.1°C) by precise Peltier control elements. Our unique aluminum block design has two distinct advantages. First,
due to the high thermal conductivity of the aluminum, thermal gradients within the chambers are minimal. Secondly, because the
chamber is a metal block, the issues of static electricity are eliminated. This feature is especially useful when analyzing finely divided
powders, as is often the case with pharmaceuticals. The sample temperature is measured with a highly accurate, calibrated platinum
resistance thermometer. For pre-experimental drying of the sample, the block can be heated to 150°C using resistance cartridge heaters.

PRECISION HUMIDITY MEASUREMENTS

As part of our standard design, the VTI-SA uses a chilled mirror dew point analyzer (a NISTtraceable standard for humidity) to
determine the humidity at the sample. In applications where RH control is critical (as in most pharmaceutical studies), chilled-mirror dew
point analyzers are the preferred method, because of the absence of drift and long term stability.

SORPTION TESTING USING AN ORGANIC VAPOR

The VTI-SA can also be used for organic vapor sorption. In the VTI-SA, the concentration of the organic vapor in the gas stream
reaching the sample is defermined by the fraction of gas going through the organic solvent evaporator and the fraction of dry gas.
In competitive systems, assumptions are made that the evaporator is 100% efficient and that the temperature of the evaporator is
constant from low to high concentrations. The VTI-SA system measures the temperature of the organic solvent in the evaporator and uses
this information together with the Wagner equation to control the organic vapor concentration in the gas phase. This method solves the
issue of the adiabatic cooling of the solvent, a major source of error in competitive systems.

The solvent containers/evaporators are easily removed so there is no need for decontamination or cleaning of the system when
changing organic solvents or reverting to water adsorption experiments. For safety, the evaporator compartment is purged with dry
nitrogen and fitted with a combustible gas sensor with an audible alarm that when triggered shuts down the power to the analyzer.



VTI-SA3 SORPTION ANALYZER

The VTI-SA3 is a unique “triple balance” instrument
to increase adsorption-testing throughput. This
analyzer runs up to 3 samples simultaneously under
identical conditions of temperature and humidity
for sorption testing in pharmaceutical research,
screening and quality control applications.
The VTI-SA3 uses field-proven sorption testing
technology based on almost 20 years of
experience with our predecessor SGA Series
Analyzers, and delivers performance equivalent to
the VTI-SA including standard capability for testing
with organic vapors.







TECHNICAL SPECIFICATIONS

Balance Capacity 1g
Temperature Controlled Thermobalance Included
Dynamic Range 100 mg
Weighing Accuracy +/-0.1%
Weighing Precision +/-0.01%
Sensitivity < 0.1 pg
Baseline Drift* <519
Signal Resolution 0.01 pg
Temperature Control Peltier Elements
Temperature Range 51t085°C
Isothermal Stability +/-0.1°C
Relative Humidity Control Range 0 to 98% RH
Accuracy +/-1%RH
Autosampler — 10 samples** Included
Platinum™ Software Included

Sample Pans

Metal Coated Quartz 180 plL

Platinum 50, 100 plL

Aluminum Sealed Pan 20 plL

*  Over 24 hours at 25 °C and 20% RH with empty metal coated quartz pans
** Optional tray accommodates 25 samples for use with platinum and sealed aluminum pans



Q5000 SA TecHNoLOGY

The Q5000 SA is a compact, benchtop instrument that delivers the
performance and reliability required in a leading sorption analyzer
designed for the study of materials under controlled conditions of
temperature and relative humidity. Its modern, userfriendly design
features a high sensitivity, temperature-controlled thermobalance, an
innovative humidity generation system, a 10-position autosampler,

and our latest Advantage™ software with Platinum™ features.

THERMOBALANCE
The heart of the Q5000 SA is our

latest high performance thermobalance
maintained at a constant 35.00 °C by
three symmetrically arranged heaters in
a well-insulated, gas-purged chamber.
Isolated from the furnace by a water-
cooled plate, the sensitive, null-balance
design features the latest in precision
weighing fechnology. A key feature
of the design for sorption analysis
operation is the perfect symmetry of the
balance assembly. Customer benefits of
the patented design include sensitive,
reliable operation with superior baseline
flatness and exceptional accuracy and
precision in weight change detection;
factors that are critical for proper gravi-
metric sorption analysis performance
and are totally free from any vapor
condensation or electrostatic forces.



HumipiTy CONTROL CHAMBER
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Q35000 SA

Semispherical metal-coated quartz crucibles (180 pl) and
optional platinum (50 and 100 pL) TGA pans are available for
use with the Q5000 SA. The former are commonly used in
sorption analysis because of their anti-static capabilities,

chemical inertness and ease of cleaning, while Platinum pans
are generic for TGA analysis of most materials. Sealed
aluminum pans are also an option for ensuring the integrity of
materials which readily adsorb moisture or lose volatiles.




EVALUATION OF
AMORPHOUS STRUCTURE
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ANALYZING SMALL AMOUNTS
OF PHARMACEUTICALS

Size: 13.8100 mg
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SAMPLE THROUGHPUT: VTI-SA3 ORGANIC VAPOR SORPTION (VTI-SA)

RH Samplel Sample2 Sample 3
% Weight % Weight % Weight %
0.16 0. 0.000 0.000

9.93 3478 4.083 3.505
60.01 24.143  25.073 24546
80.01 42.194 41.884 42.733

Weight Change (%)
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