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Does your lab measure samples for their changes in mass, enthalpy or shape, or size? Does it ever
need to detect trace amounts of moisture in samples in controlled environments?

Whether you’re looking to identify the heat resistance within various polymers or observing the
oxidation nature of processed foods, you probably use a Simultaneous Thermogravimetric Analyzer in
your lab.

In the last 5 years, STA technology has seen an uptick in thermogravimetry features that have simplified
thermal analysis measurements in labs like yours. 

Is your current analyzer setting you up to do your best work?

There are 6 signs you need to look out for to answer that question.

This guide gives you a breakdown of the must-have STA features you need in your lab to get your
thermal analysis done well. 

6 SIGNS YOUR LAB NEEDS NEW SIMULTANEOUS
THERMOGRAVIMETRIC ANALYZER TECHNOLOGY
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Have you ever wondered what would happen to your favorite personal care products if you left them
out in the sun?

It could be a bar of lavender-scented soap. Invisible deodorant. Honey-infused chapstick.

Maybe these products would morphe into gooey blobs. Maybe they would just turn into puddles. But
one thing is for sure - they wouldn’t melt the same.

How can we understand the way different samples change in size, shape, and mass under
temperature changes?

That’s what a Simultaneous Thermogravimetric Analyzer can help you better understand. STA can test
a sample’s enthalpy change with mass, size, and shape together.

Does deodorant increase or decrease in weight when it melts?
Do bubbles form in chapstick when heat is applied to it?
Does the color of soap change if we heat it, cool it, and then heat it again?

With STA equipment, you can ask questions like: 

… among a plethora of other questions regarding material behavior under controlled atmosphere
conditions.

As you can imagine, a number of operating variables factor into choosing the right Simultaneous
Thermogravimetric Analyzer for your application (especially because it behaves nothing like the sun!)

And with the constant introduction of new materials to test, it might be time to re-evaluate the
capabilities of your current STA tool. 

The 6 signs your lab needs new Simultaneous Thermogravimetric Analyzer technology might just
blow the cap off your current testing limitations and open the door to a data pool you’ve never seen
before.

WHAT IS SIMULTANEOUS
THERMOGRAVIMETRIC
ANALYSIS (STA)?
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YOUR BASELINE DRIFTS
PAST <10 UG.

SIGN #1:

Usually, baseline drift happens because of hysteresis in the temperature program you’ve chosen to
assess your sample, as well as balance design and environmental factors surrounding the sample. 

However, the latest Simultaneous Thermogravimetric Analyzers on the market maintain a stable
baseline that remains unbothered by the temperature program you’ve selected. While models vary in
the way they achieve this, some manufacturers employ new balance control technology to keep
microgram-level baselines stable throughout the course of your temperature program.

Hitachi’s Simultaneous Thermogravimetric Analyzer NEXTA STA Series uses a newly incorporated
balance control technology to keep baselines stable at the microgram level.

A STABLE BASELINE IS USEFUL IN EVERY APPLICATION, BUT PARTICULARLY FOOD SCIENCE, WHERE OPERATORS RUN QUALITY CONTROL ON COFFEE AND OTHER
HIGH-REVENUE PRODUCTS.
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YOU CAN ONLY RUN ONE
TEMPERATURE PROGRAM

IIn STA procedures, a sample is exposed to a controlled
temperature program to observe the changes in that
sample’s mass, shape, and size. A diverse range of
temperature programs allows users to manipulate their
samples to gain maximum insight into them. 

But some Simultaneous Thermogravimetric Analyzers limit
the types of temperature programs an operator can run,
often only limiting them to basic continuous heating
procedures.

The latest Simultaneous Thermogravimetric analyzers on the market facilitate multiple
temperature programs like:

SIGN #2:

HEATING A SAMPLE AT A
CONSTANT HEATING RATE

REPETITION HEATING
AND COOLING

HEATING UP AND HOLDING
ISOTHERMAL CONDITIONS

TEMPERATURE
MODULATED DSC

CONTROLLED REACTION
RATE THERMAL ANALYSIS

MATERIALS QUALITY CONTROL LABS USE TGAS AND STAS TO RUN
HIGHLY-ACCURATE QC ON CARBON NANOTUBES
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Having a Simultaneous Thermogravimetric analyzer capable of running a variety of temperature
programs maximizes the kinds of experiments you can run in your lab, as well as the types of
samples you can test. With this diversity of temperature programs, equip your lab to observe:

… in a variety of ways.

If you’re ready to blow the cap off your temperature programming capabilities, Hitachi’s
Simultaneous Thermogravimetric Analyzer NEXTA STA Series uses improved temperature control
technology to facilitate all of the above-mentioned temperature programs. 

ENTHALPY OR DECOMPOSITION ONSET TEMPERATURE

RAMP RATES

EXPIRATION TIMES

https://yamato-usa.com/
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Have you ever conducted an experiment that would’ve benefitted from real-time observation? 

Assessing your sample in its final form gets the job done. But being able to observe your sample
transform throughout various temperature programs is quickly becoming the gold standard in
thermogravimetry. 

YOU CAN’T VIEW YOUR
SAMPLES DURING
MEASUREMENT. 

SIGN #3:

VERY FEW MODELS ON THE MARKET RIGHT NOW ALLOW YOU TO OBSERVE SAMPLES IN REAL TIME DURING MEASUREMENT. BUT THE FEW THAT
DO, LIKE HITACHI'S NEXTA STA SERIES, GIVE OPERATORS REMARKABLE INSIGHTS INTO PHYSICAL PROPERTY CHANGES, FAILURE, COLOR
ANALYSIS, AND FOREIGN PARTICLE VISUALIZATION.

www.yamato-usa.com
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The latest Simultaneous Thermogravimetric analyzers on the market feature real-time observation with
assessment capabilities like: 

Digital zoom to observe samples at the micron level.

Color analysis to observe visible material behavior caused by temperature changes.

Image analysis allows you to display multiple images and compare them to each other. 

Length measurement to help assess the shape, mass, and size changes of a sample. 

If you’re ready to collect insightful data from real-time observation, equip your lab with a thermogravimetric
analyzer from a manufacturer that pioneered real-time observation in thermal analysis equipment - Hitachi. 

www.yamato-usa.com

Whether you’re conducting routine quality control or performing an experiment on a product in your
research and development lab, being able to observe your samples during a temperature program
enables you to:

Analyze more data more easily since your data pool has dramatically expanded

Observe phenomena you may never have seen before in real-time

Better understand the causes of certain phenomena that you could not from the final
product in the past

https://yamato-usa.com/
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TROUBLESHOOTING

Working in a research and development lab? Gain deeper
insights into your samples by conducting live troubleshooting
during real-time sample observation.

TEACHING

Real-time observation can transform hands-on learning in your
lab. Regardless of what kind of lab you work in, assessing your
samples in real-time observation allows you to track the material
behavior of your sample from beginning to end. 

Hitachi’s Simultaneous Thermogravimetric
Analyzer NEXTA STA uses Real View® to help
you visibly understand your samples.

Not sure if you’d benefit from real-time sample
observation? Here’s how some labs are using it:

COLOR CHANGE OF OPTICAL FILM FOR DISPLAY

Use the color analysis tool built into Hitachi’s Simultaneous
Thermogravimetric Analyzer NEXTA STA to assess the color
changes of various polymers during various temperature
programs. This feature is ideal for operators in the quality control
field.  

COLOR CHANGE OF POLYMER IN-PROCESS AND

USAGE

Operators working with products that use optical films, like
camera lenses or certain types of mirrors, find great value in the
color analysis feature, which comes built into Hitachi’s
Simultaneous Thermogravimetric Analyzer NEXTA STA.

OXIDATIVE DEGRADATION OF OIL

Want to observe the formation of varnish or sediment during the
oxidative degradation of oil products? Real-time observation
makes it easy, combining visual analysis with color and image
analysis tools built into Hitachi’s Simultaneous Thermogravimetric
Analyzer. 

QC OF PAINTS, INKS, FOODS, AND COSMETICS

Many of the day-to-day products we use, like cosmetics and
copier ink, are prone to mass, size, and shape change under
specific temperature conditions. With real-time observation,
operators can study the qualities of each change, assessing the
relationship between those changes as they occur. 

QC LABS HAVE AN ENDLESS LIST OF SAMPLES TO REVIEW. LIMITING OR ELIMINATING
REWORK AND ANOMALOUS RESULTS HELPS GET THROUGH THAT LIST FASTER.
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Advanced Simultaneous Thermogravimetric Analyzers even support temperature-modulated DSC,
stretching a lab’s testing capabilities by: 

That means you can take note of the size, shape, and mass changes of your sample while also
collecting specific heat capacity measurements over a wide temperature range.

DIVERSIFYING THE KINDS OF SAMPLES THEY
CAN TEST.

EXPANDING THE FORMS OF DATA THEY CAN
COLLECT.

PACKING MORE TESTING VALUE INTO ONE SINGLE
ANALYZER.

www.yamato-usa.com

YOUR ANALYZER CAN ONLY
TAKE THERMOGRAVIMETRY
MEASUREMENTS

SIGN #4:

Of course, a Simultaneous Thermogravimetric
Analyzer is going to take thermogravimetry
measurements. But does your current analyzer
only take thermogravimetry measurements? 

The latest analyzers are designed lightyears
ahead of the antique STA in your lab. Some
models enable thermogravimetry and differential
scanning calorimetry measurements
simultaneously, giving operators the maximum
amount of insight into their samples. 

BY CHOOSING A TGA OR STA THAT CAN ALSO RUN DIFFERENTIAL SCANNING CALORIMETER
PROGRAMS, YOUR LAB GETS MORE VALUE FROM EVERY INSTRUMENT. FOOD AND BEVERAGE
TESTING LABS HAVE SHOWN PARTICULAR INTEREST IN THE WIDER RANGE OF INSIGHTS GLEANED
FROM A NEW STA/TGA.

https://yamato-usa.com/
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The calibration of the analyzer

The cleanliness of the analyzer’s furnace

How well you’ve prepared your sample

The analyzer’s temperature range

The analyzer’s scanning rate

The sample’s atmosphere
  

… and while some of these are dependent on an operator’s actions or the sample itself, working
with intuitive TGA equipment can help ensure that your successive measurements are reproducible.

Reproducibility is the backbone of accurate and reliable thermogravimetric measurements in any
laboratory. 

So, how can you ensure reproducibility in your lab?

When it comes to thermogravimetric analysis, a handful of variables come into play:

SIGN #5:

YOUR MEASUREMENTS
AREN'T REPRODUCIBLE

TESTING THE PROPERTIES OF THERMAL PASTE USED IN HIGH-PERFORMANCE LAPTOPS OR THE LEVEL OF RESIN AND FIBERGLASS IN
FIBERGLASS-REINFORCED CIRCUIT BOARDS BY MONITORING DECOMPOSITION ACCURATELY HAS SIGNIFICANT REPERCUSSIONS FOR THE
BUSINESS OUTSIDE THE LAB, SO REPRODUCIBILITY IS HIGHLY-VALUABLE TO OPERATORS.

www.yamato-usa.com
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Having a wide temperature range allows operators to run a variety of temperature programs based
on the needs of each unique experiment and sample. Working with a narrow temperature range that
doesn’t accurately align with your sample time won’t accurately measure it either, lowering the
overall reproducibility in your lab. 

If your thermogravimetric analyzer does not feature a
calibration function within its interface, you may experience
variances between successive measurements. Generally, it's
best practice to calibrate your analyzer:

Let’s dig into some of the variables that
depend on the analyzer itself: 

Before beginning your experiments
After changing its location 
If it's been shut off for an extended period of time 

 

… to ensure the highest level of reproducibility.

Some TGA tools feature calibration guides built right into them.
Hitachi’s NEXTA STA series allows operators to:

Models from Hitachi’s NEXTA STA series feature an exceptionally wide temperature range, allowing
them to host both thermogravimetric and differential scanning calorimetric measurements all in one
system.

The scanning rate you use for your experiments is dependent on the sample type. If observing the
transitions or transformation of the sample is vital to your study, your scanning rate will probably be
a lot different than it would be if you were just looking to analyze the inert content of that sample.
That’s why working with an analyzer that hosts accurate and diverse scanning rates can make all
the difference to your lab’s reproducible results.

The high-temperature control technology built into Hitachi’s NEXTA STA series allows operators to
run a variety of temperature programs, enabling them to adjust their scanning rate accurately every
single time.

VARIABLE 1: CALIBRATION

VARIABLE 2: TEMPERATURE RANGE

VARIABLE 3: SCANNING RATE

www.yamato-usa.com

Automatically analyze calibration data following each measurement.
Set calibration expiration dates as reminders to recalibrate.
Customize their own calibration guidelines and procedures. 

Working with intuitive thermogravimetric analyzers makes it easy for operators at any level, beginner
or expert, to ensure every measurement for every experiment in their lab ensures reproducible
results.

https://yamato-usa.com/


Maintaining the cleanliness of your
thermogravimetric analyzer keeps it performing at
its best.

But as you know, the cleanliness of your
thermogravimetric analyzer also contributes to the
overall reproducibility of the experiments in your
lab.

Decomposed material can often gather in the
furnace, hindering your other measurements and
influencing the material behavior of the other
samples that enter your analyzer.

If your TGA equipment is hard to clean, chances are, operators won’t clean it as often as they
should. Over time, this results in the quality of your test results dropping exponentially. That’s why
working with an analyzer that’s hard to clean is something every lab should try to avoid.

Modern TGA equipment features furnace cleaning functions built right into its software. Not only
does this streamline routine cleaning procedures, but it simplifies them for beginner and expert
thermogravimetric analyzer operators alike.
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SIGN #6:

YOUR ANALYZER IS HARD
TO CLEAN
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Maintaining the cleanliness of your thermogravimetric analyzer keeps it performing at its best.

But as you know, the cleanliness of your thermogravimetric analyzer also contributes to the overall
reproducibility of the experiments in your lab.

Decomposed material can often gather in the furnace, hindering your other measurements and
influencing the material behavior of the other samples that enter your analyzer.

APPLICATION
RECOMMENDATIONS

CONTENT DETERMINATION

If you’re trying to understand the composition of a sample, the
latest thermogravimetric analyzers on the market can provide you
with accurate and valuable insight into determining the content of
that sample.

If you routinely work with carbon or inorganic samples, click here
for the recommended thermogravimetric analyzer.

PROPERTIES OF REACTIVITY & CORROSIVENESS

Are you seeking to better understand the reactivity and
corrosiveness of samples when they’re exposed to various
environments? Modern TGA tools operators can measure the
properties of these samples, and even observe the reaction if their
model allows it. 

If you measure the properties of metal alloys and/or catalysts, click
here for the recommended thermogravimetric analyzer.

Looking to determine if a sample shrinks or expands, or changes
in shape? The latest thermogravimetric analyzers provide the
most accurate insight into why changing, natural, or controlled
temperature conditions influence the shape and mass of samples
in the way that they do.

If you’re testing a sample that is prone to mass, size, or shape
changes, click here for the recommended thermogravimetric
analyzer.

MASS CHANGES 

www.yamato-usa.com
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APPLICATION
RECOMMENDATIONS

TRACE AMOUNTS OF MOISTURE 

If you’re seeking to identify water absorption or determine the
moisture content within a sample, a modern thermogravimetric
analyzer can help, which is why it's sometimes referred to as a
“moisture analyzer.” 

An example of this could be determining the mass change of a
sample in a humid environment. If the samples in your lab are prone
to changes in the presence of water, click here for the
recommended thermogravimetric analyzer.

www.yamato-usa.com
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Your brain just got flooded with the most important
information about TGA equipment. 

Now that you’re aware of the 6 signs that your lab needs
new thermogravimetric analyzer technology, you can decide
if it’s time for an upgrade.

The latest models likely feature a plethora of features your
ancient thermogravimetric analyzer doesn’t have, which
might be a great reason to make the switch.

Or, you might want to narrow it down further to the ideal unit
for your lab.

When you start reaching out for quotes on your next
thermogravimetric analyzer, keep Hitachi in mind, the
pioneer in the latest thermogravimetric observation
technology.

Click here for the three leading thermogravimetric models,
ready to ship anywhere in the world. 

WHAT'S NEXT?
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