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1 Background lyJT%Cy!t

In conventional TG/DTA, the furnace opacity precludes direct sample §
observation during measurement. Thus, the physical changes of the sample ~ ®
relative to the changes in TG and DTA signal were never understood as well

as they could be. The phenomena experienced by the obscured sample

could only be estimated by DTA and TG curves.

Hitachi developed a newly-designed TG/DTA furnace that allows sample
observation during the measurement, and showed application data for this
instrument [1][2][3]. When wood material decomposed by oxidation, the

optical observation TG/DTA observed the exothermal peak, the weight loss

and the ignition simultaneously [4].

In this presentation, the wood material was measured by optical observation
TG/DTA at various heating rate. The result showed that there was relation the
ignition and the heating rate.

Various kinds of carbon were also measured by this system and compared

the results. Especially the relations between the ignition and the

measurement conditions of Carbon Nanotube were examined.
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2 Sample and Measurement IH'T‘??]C]!."L

Sample $
- Nitrile rubber(NBR)
- Wodden piece
- Epoxy resin
- Graphite rod
- Graphite powder
- Carbon Nanotube Multi-walled, 3-20nm
- Carbon Nanotube Multi-walled, 40-60nm

Measurement
Instrument : STA7200RV with Optical observation unit
Gas flow : Air 200mL/min
Sample pan . Pt open pan

STA measurement were performed by various heating rate or
various sample weight. And the relation between the results and the
ignition were examined. We also got the activation energy by using
Kinetic analysis software.
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2 Sample and Measurement h'f'p'T%Cmt
Instruments $

Holder  Furnace Balance beam Detectors

Fulcrum (Drive coil)

Horizontal digital differential system
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2 Sample and Measurement lyJT‘??]Cmf

Instruments ¥

View Port

Holder

The furnace
structure

STA system with Optical observation

unit and Auto Sampler

4 )
€ 10M pixel camera (high-resolution photography)

€ Digital zoom (ten phases, up to x5.7 magnification)
€ The sample position adjustment free,

the focal adjustment free,

the illumination adjustment free.

& Available for Auto Sampler
\§ J

Hitachi ngh'TGCh Copyright ©2016 Hitachi High-Tech Science Corporation All Rights Reserved. 5




3 Results :Nitrile rubber(NBR) HITACHI
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-Sample Weight : 5 mg Ignition due to oxidative decomposition
*Rate : 20 °C/min(N,), 10 °C /min(Air) of the carbon.
-Gas flow : N, => Air 200mL/min

HltaChl ngh'TECh Copyright ©2016 Hitachi High-Tech Science Corporation All Rights Reserved. 6



3 Results :Nitrile rubber(NBR) movie HITACHI
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3 Results :Wooden piece
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the relation between the ignition and the heating rate @\
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3 Results :Wooden piece -movie

the relation between the ignition and the heating rate
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3 Results :Epoxy resin Inepire the Next
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3 Results :various Carbon
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3 Results :Graphite powder -movie HITACHI
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3 Results :Carbon Nanotube MW3-20nm ],',"]C,'T‘%,C]!.",!f

the relation between the ignition and the sample weight \%
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- Sample weight :1.0-2.0mg
- Heating rate : 10 °C/min
- Sample pan : Pt open pan
- Gas flow : Air 200mL/min

Hitachi ngh'TGCh Copyright ©2016 Hitachi High-Tech Science Corporation All Rights Reserved. 15



3 Results :Carbon Nanotube MW3-20nm HITACHI
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the relation between the ignition and the heating rate
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3 Results :Carbon Nanotube MW3-20nm -movie ],!"JT‘%,C]!."L

the relation between the ignition and the heating rate g
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3 Results :Carbon Nanotube MW3-20nm HITACHI
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3 Results :Carbon Nanotube MW3-20nm ],',",O'T‘??,C]!.",!@

the activation energy by Kinetic Analysis g
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4 Su mme ry Inspire the Next
(MDWe measured the wooden piece by STA with the optical $

observation unit.

When the wood was carbonized, we were able to observe the
weight loss and the shrinkage of the material simultaneously. After
that we observed the oxidation decomposition of the carbon. The
decomposition showed the ignition especially at high heating rate.

(2 By the oxidation decomposition of carbon from epoxy resin, we
could not observe the ignition.

The ignition of the carbon oxidation decomposition
@ is suggested that there was structure dependence of the carbon.

@ depends on the sample weight or the heating rate.
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