
- Nitrile butadiene rubber  (NBR) 

- Wood chip

- Graphite rod

- Graphite powder

- Carbon Nanotube Multi-walled, 3-20nm（CNT MW3-20）
- Carbon Nanotube Multi-walled, 40-60nm（CNT MW40-60）

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. 

We 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 sample observation TG/DTA observed the exothermal peak, the weight loss and the ignition simultaneously [4].

In this presentation, 6 materials were measured by sample observation TG/DTA at various conditions. Some result showed the ignition on the oxidative decomposition.

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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#1  NBR and pieces of wood were measured by STA with the sample observation unit.  

When 

the specimens were decomposed or carbonized, we were able to observe the weight loss 

and the shrinkage of the material simultaneously. Next, the oxidation decomposition of 

the carbon was observed. The decomposition revealed ignition.

#2  Study of the ignition during carbon oxidation decomposition suggests that there is a 

structure dependence. 

#3  The ignition depends on the sample weight or the heating rate.

#4  Future direction: additional study of sample configuration, activation energy and ignition.
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Gas flow
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Measurement:

Various Carbon Forms
CNT MW3-20nm < Effect of sample weight on ignition >

CNT MW3-20nm < Effect of heating rate on ignition >
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The shrinkage and the 

weight loss occurred 

simultaneously. And 

the ignition of the 

material were able to 

observe.

The ignition depended 

on the sample weight 

or the heating rate. 

And when the ignition 

occurred, the DTA peak 

had a characteristic 

shape.

The ignition of CNT 

WM3-20 was clearer 

than that of CNT 

MW40-60. 

The kinetic analysis 

were performed by 

the Ozawa method to 

each TG signal of 

CNT. 


