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DISCOVER the WORLD’S FINEST line of
DIFFERENTIAL SCANNING CALORIMETERS

Discovery world’s finest line of Differential Scanning Calorimeters



Not just The
BEST DSC

that we designed...

The
BEST DSC

EVER designed!



SENSITIVITY &
RESOLUTION..

OFF
the

CHART



REPRODUCIBILITY

UNMATCHED



The most

VERSATILE
CONTROL and
ANALYSIS

SOFTWARE!






You'll need something beftter than this...

to See How FLAT our BASELINES Are!



The
ONLY YEAR
WARRANTY

At TA Instfruments we've been refining thermal analysis tfechnology for over 50 years,
and we're the only company to provide a 5-year warranty on DSC cells.



Differential Scanning Calorimetry
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TA Instruments invites you to experience the world’s finest line of Differential
Scanning Calorimeters, the Discovery DSC 2500, DSC 250 and DSC 25. Discover
the advanced engineering and attention to detail that provides enhancements
in every aspect of DSC technology and a new level of user experience.

From the most cost-effective DSC with industry-leading performance, to the most
advanced DSC available, there is a Discovery DSC to meet your needs and
exceed your expectations.

Features and Benefits:

» New Fusion Cell™ with patented fechnology for unrivaled performance in baseline flatness, sensitivity, resolution,
reproducibility, and reliability.

« Exclusive T4P Tzero® heat flow technology for ultimate DSC performance and unique capability to conduct and
store heat capacity measurements in a single run.

* New innovative “app-style” fouch screen puts instrument functionality simply One-Touch-Away™, enhancing
usability and making it easier than ever to get great data.

« Reliable linear autosampler with programmable tray positions for worry-free 24/7 operation, most flexible
programming of experiments, and automated calibration and verification routines.

* Modulated DSC®, (MDSC®), for the most efficient separation of complex thermal events.

» Widest range of refrigerated cooling options eliminates liquid nitrogen expense and ensures uninterrupted
subambient operation during extended autosampler routines.

« Tzero Press and Pans for fast, simple, and reproducible sample preparation.

« Commitment to quality backed by the industries ONLY five-year cell and furnace warranty for peace of mind.

Once again,TA Instruments has set the bar in the science of DSC.TA remains as the only DSC supplier to ensure the
utmost in data infegrity through thoughtful and innovative design. Best-in-class performance is realized without the
need for pre- and post-test data manipulation prevalent in competitive offerings. The new Discovery DSC provides
both novice and advanced DSC users the highest confidence in generating superior data, while enhancing
laboratory workflows and productivity.



Fusion Cell ™
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At the core of every Discovery DSC is the NEW TA Fusion Cell™, which incorporates design concepts
that "FUSE” together the best features of the world’s bestselling Q-Series and first generation Discovery
DSC, patented Tzero® technology, and new proprietary manufacturing processes. Unlike competitive
designs, the Discovery DSC delivers optimum performance with a single sensor, eliminating the need
to exchange sensors to optimize a specific performance aspect.The result is an innovative new DSC
with unrivaled performance in baseline flatness, sensitivity, resolution, and reproducibility.

Fusi@nCell" Features and Benefits:

+ Patented Tzero technology measures cell resistance and capacitance characteristics and delivers fundamentally more
accurate heat flow measurement, incomparable baseline performance and eliminates baseline corrections prevalent
in all other competitive offerings.

« Fixed pedestal-mounted sensor provides a stable configuration with a well-defined and reproducible heat flow path.
* Rugged uniblock Silver furnace with long-life windings ensures superior femperature contfrol and uniformity.

+ Unique cooling rods and ring design produce superior cooling performance over a wide temperature range, higher
cooling rates, and more responsive heating to cooling operation.

« Temperature-controlled electronics ensure the utmost in stability and repeatability of measured signals.

* Innovative Gas-Delivery manifold provides gas switching and consistent, repeatable atmosphere.

The new Fusion cell delivers the purest real-time heat flow data possible. Additionally, lengthy pre-
and post-test manipulations, such as baseline subtractions or de-smearing routines by required
competitive designs are never necessary.



Tzero® Technology

Traditionally, DSC heat flow measurements have been based on the same principle that ASSUMES contributions by
the sample and reference sensor to the total measured heat flow simply cancel each other out. If this assumption
was true, all DSC’s would have perfectly flat baselines. In reality, they do not.The fact is that each sensor’s resistance
and capacitance (ability to store energy) produce imbalances in the heat flow, resulting in deviations from baseline
flathess and impaired resolution and sensitivity. ONLY TA Instruments, with patented Tzero Technology, can measure
this imbalance. Tzero Technology eliminates complicated pre- and post-test manipulations, such as baseline
subtraction, deconvolution or other mathematical treatments competitive designs must use to improve baseline
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performance, sensitivity and resolution.

Patented Tzero Technology measures the resistance and capacitance of the sensors and utilizes these values in the
fourterm heat flow equation to give the most accurate realtime determination of heat flow available on any DSC.
TA engineers have taken this one step further by also including the contributions of the DSC pans.This Advanced Tzero
technology, T4P heat flow, provides the sharpest resolution, the highest sensitivity and allows for the measurement of
heat capacity in a single run!

Tzero Features and Benefits:

Competitive
+ Flaftest baselines available of any DSC on the market, resulting in the Measurement Thermall Thermal Heating
. ) ) ) Resistance Capacitance Rate
purest data without manipulation or subtraction. Imbalance Imbalance Imbalance

« Highest resolution and sensitivity, without ever needing lengthy pre- and
post-test manipulations as required by competitive designs.

« Direct measurement of heat capacity delivering the most uniform and
accurate heat flow to and from the sample.

By improving every aspect of performance, the Discovery DSC delivers data
the user can frust, in all applications, all the time.
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TA Measurement

DISCOVER more Accurate Data
with paftented Tzero™ Technology



Heat Flow (mW)

Modulated Temperature (°C)

Modulated DSC

DISCOVER more about your
MATERIALS with MDSC
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In patented TA MDSC®", a sinusoidal temperature oscillation
is overlaid on the traditional linear ramp. The net effect is
that heat flow can be measured simultaneously with, and
independently of, changes in heat capacity. The Total Heat
Flow signal contains the sum of all thermal transitions, just
as in standard DSC.The Reversing Heat Flow contains glass
transition and melting transitions, while the Nonreversing Heat
Flow contains kinetic events like curing, volatilization, melting,
and decomposition. TA invented MDSC and understands it
like no other company. Modulated DSC is standard on EVERY
Discovery DSC model.

Benefits of MDSC include:

« Separation of complex and overlapping transitions info more easily interpreted
components.

* Increased sensitivity for defecting weak fransitions.
* Increased resolution without loss of sensitivity.
* More accurate measurement of polymer crystallinity.

« Direct measurement of heat capacity.

*U.S. Patent No. 6,561,692



Reliable Automation
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It's hard to believe we could improve on the most reliable DSC autosampler on
the market, but we did! The new linear autosampler was designed to be even
more rugged and simple to use than ever before, while offering maximum in
testing flexibility.

Autosampler Features and Benefits:

* New Linear X-Y-Z design with integrated auto lid reduces sample loading time for increased throughput
and reliability.

» The infegrated auto lid gives consistent and repeatable cell closure further improving the repeatability
of measurements.

» New laser positioning system enables one-fouch automatic calibration and pan location verification.
» Scheduled and unaftended calibrations and verifications gives scientists more time for research.

» New TRIOS software makes it easier than ever fo manage and run a large and diverse sample queue.
The Design view and Running queue allow for quick and efficient autosampler programming.

» Sample and reference pans may be assigned fo any combination of the available 54 positions.
Includes two quick-change trays for more convenient remote sample preparation.

» Convenient design allows the choice of unloading pans back to the tray, or disposing of them freeing
space for continuous sample queuing.



"APP” Style Touch Screen
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All Discovery DSC’s feature the innovative Touch Screen Features and Benefits:
“app-style” touch screen.This makes operation « Ergonomic design for easy viewing and operation

easier than ever, with enhanced One-Touch- . o o . .
» Packed with functionality fo simplify operation and enhance user experience.

Away™ functionality. As easy as operating a The apps-style fouch screen includes:
1
tablet or smart phone' « Start stop runs « Test and instrument status
 Real-fime signals * Real-time plot

+ Active method viewing * Advance method segments
I | e » Autosampler calibration * Loading/unloading pans
O l l C h * System information
The app-style fouch screen, powerful new TRIOS software, the robust and reliable
™ autosampler with automated calibration and verification routines all work
WO y seamlessly to dramatically improve laboratory workflow and productivity.
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Refrigerated Cooling Systems (RCS)

Full line of cooling systems, designed and manufactured by TA Instruments,
specifically for our DSC's, featuring the new RCS 120 three-stage refrigerated system

capable of temperatures down to -120°C.

RCS Features and Benefits:

» One-, Two-, or Three-stage refrigeration system that achieves
tfemperature ranges down fo -120°C.

Accessorie

« Sealed system eliminates the need for LN2 cooling system.

« Enables cycling, MDSC®, controlled and ballistic cooling
experiments.

« Safe, convenient, and continuous cooling operation for your
laboratory needs.



Finned Air Cooling System (FACS)

The FACS is an innovative cooling accessory that offers a cost-effective alternative to the RCS or
LN2P cooling systems.The FACS can be used for controlled cooling experiments, thermal cycling
studies, and fo improve sample turnaround time. Stable baselines and linear heating and cooling
rates can be achieved between ambient and 725°C.The FACS can be used with the Quench
cooling accessory fo extend the lower temperature capability fo -180°C.

Discovery Liquid Nitrogen Pump Accessory (LN2P)

The LN2P provides the highest performance and greatest flexibility in cooling for the Discovery
DSC. It facilitates the lowest operational temperature (fo -180 °C), greatest cooling rate capacity
(to 140 °C/min), fastest sub-ambient equilibration times, and an upper temperature limit of 550 °C.
Operating at ambient pressure, the LN2P uses liquid nitrogen efficiently, thus reducing operating
costs. It includes a 50-liter Dewar with auto-fill capability which allows the LN2P to be automatically
refilled from a larger source, even during a DSC experiment, for continuous DSC operation with
no disruption.

RCS40: -4 to 400°C

RCSQ0:-90°C to 550°C

RCS120:-120°C to 400°C
LN2P:-180°C to 550°C
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) Tzero® Press and Pans

Accessorie

Proper sample preparation is of critical importance to the quality of data generated on

a DSC. The Tzero sample encapsulation press and pans take into consideration every

detail necessary by design to ensure simple and proper preparation for the highest

data quality.

Tzero® Pans

Tzero high-performance pans and lids are designed to maximize pan flatness
and sample confact. Coupled with the unparalleled flatness and uniformity of
the Fusion cell sensor, the Tzero pans and lids provide the most direct, uniform
heat flow path from the sample to the sensor. These pans are folerant of many
sample forms and are designed with lids that conform fo the fop of irregular
specimens, efficiently fransferring heat to and from the entire sample. Competitive
pan designs that have non-flat bases are unable to achieve appropriate thermal
contact with solid specimens. Fabricated using advanced fechnology and fo
extremely tight tooling specifications, the Tzero pans offer significant improvements
in resolution and repeatability over any other pan design.

Tzero® DSC Sample Encapsulation Press

TheTzero press takes sample encapsulation to a higher level of performance and
convenience in conventional and hermetic sealing of a wide variety of materials.
The press kit includes four die sets for Tzero aluminum and hermetic pans & lids.
Optional die sets are available for high-volume DSC pans and Discovery TGA
sealed pans. The die sets are magnetically attached with no fools or adjustments
required. In addition, each die set is color-coded to the box containing the
compatible Tzero or standard aluminum hermetic pans and lids.



TA offers a pan

for every application

Tzero® Aluminum

Tzero Hermetic Aluminum

Tzero Low-Mass Aluminum
Aluminum

Aluminum hermetic

SFI Aluminum (Solid Fat Index)
Gold

Gold hermetic

Copper

Platinum

Graphite

Alodined aluminum hermetic
Tzero Hermetic Aluminum Alodined
High volume pans (Stainless Steel)

High pressure capsules (Stainless Steel)

Temperature Range

-180°C to 600°C

-180°C to 725°C

-180°C to 200°C

-100°C to 250°C

Ambient to 300°C

Comments

High performance pans
Hermetic pans for pressures up to 300 kPa (3 atm)

High performance pans for thin samples

Hermetic pans for pressures up fo 300 kPa (3 atm)

Designed for evaluating edible fats and oils

Hermetic pans for pressures up to 600 kPa (6 atm)

Used for oxidative experiments

Used for materials that might alloy with various metals
Hermetic pans for agueous solutions
Hermetic pans for agqueous solutions

100uL pans that suppress vaporization up to 250°C

Reusable Hermetic pans for up to 1450psi

DSC Pans
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Photocalorimeter

The Photocalorimeter Accessory (PCA) permits characterization of
photocuring materials between -50 and 250°C. UV/Visible light (320-
500 nm) from a 200 W high pressure mercury source is transmitted to
the sample chamber via an extended range, dual-quariz light guide
with neutral density or band pass filters. Tzero® technology permits
direct and accurate measurement of light infensity af both the sample
and reference positions without the need for an external radiometer. It
also provides for simultaneous measurement of two samples.

Optical Accessory Kit

The Optical Accessory Kit provides the capabilities for measuring
the calorimetric characteristics of a sample, such as heat flow and
heat capacity, while simultaneously collecting information on the
optical characteristics, such as Raman, Near-IR and visible changes
in the sample. Such measurements can provide information on the
chemical or structural changes that are occurring within a material
that is complementary fo the heat flow data collected by the DSC. A
specially designed cell lid assembly allows for direct observation of the
sample by the external optical probe while maintaining high-quality
calorimetric performance.This flexible interface can be configured to
work with- many optical systems through the use of an appropriate
probe adapter supplied by any 3rd-party vendor.



Choosing the
BEST DSC for

YOUR NEEDS

Instrument Features DSC25 DSC250 DSC2500
Fusion Cell™ ° o )
MDSC® ° ° °
Standard Heat Flow [ ° )

Tzero Heat Flow — ° °
Advanced Tzero Heat Flow (T4P) — — °
Direct Cp Measurement — — )

User Replaceable Cell ° ° )
54-Position Autosampler o o )

Dual input Gas-Delivery Manifold ) ° )

Color App-Style Touch Screen ) ° )
Photocalorimeter = o o
Optical Accessory Kit o o o
Specification

Baseline Flatness (-50 to 300°C)M <100 pW <10 yW <5 pWw
Baseline Repeatability (-60 to 300°C) <40 W <20 W <10 uW
Temperature Range -180°C fo 725°C -180°C to 725°C -180°C to 725°C
Temp Accuracy +0.1°C +0.05°C +0.025°C
Temp Precision +0.01°C +0.008°C +0.005°C
Enthalpy Precision +0.1% +0.08% +0.04%

m i i
® Included No baseline subtractions

O Optional



Expert Training Expert Support

WORLDWIDE

New Castle, DE USA Hullhorst, Germany Shanghai, China

(7o Lindon, UT USA Eschborn, Germany < Beijing, China

(<) Saugus, MA USA Wetzlar, Germany : Tokyo, Japan

E Eden Prairie, MN USA Elstree, United Kingdom é Seoul, South Korea

("IN Chicago, IL USA Brussels, Belgium ‘l’_’ Taipei, Taiwan

E Montreal, Canada Etfen-Leur, Netherlands o B Guangzhou, China

< Toronto, Canada Paris, France < Petaling Jaya, Malaysia
Mexico City, Mexico Barcelona, Spain 05 Singapore
Sao Paulo, Brazil Milano, Italy s Bangalore, India

Warsaw, Poland ‘2 Sydney, Australia

Prague, Czech Republic
Sollentuna, Sweden

Copenhagen, Denmark




N

fainstruments.com

© 2016 TA Instruments. All rights reserved. 190022.001





