Analybik
NEWS
Das Online-Labormagazin ‘ .

analytik.news

Quality differences in commercial charcoal
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Introduction

Summertime is barbecue time. But have
you ever wondered which charcoal is
best to use? The quality of charcoal can
be characterized by the amount
containing organic compounds, the ash
content and energy released during
combustion. These are all properties
which can be determined using the
simultaneous thermal analyzer
NETZSCH STA. With the help of a TGA-
DSC measurement, it is easy to check
whether the price difference between
products is justified by the quality.

For a comparison, three different kinds
of commercial charcoal were selected:
beech wood charcoal, brandname
charcoal and a cheap charcoal from a
discount shop.

Results and Discussion

The TGA-DSC measurements were
performed with simultaneous thermal
analyzer, STA, equipped with a TGA-DSC
sample carrier type S. The different
charcoal samples were heated as bulk
samples to 550°Cin an inert atmosphere
and from 550°C to 950°C in an oxidizing
atmosphere. For detailed measurement
conditions, see table 1.

The results for the beech wood charcoal
sample are plotted in figure 1. The three
mass-loss steps were accompanied by
energetic effects. The first mass-loss
step, at 81°C, was probably caused by
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Fig. 1:

Temperature-dependent mass change (TGA, green), heat flow curve (DSC, blue) and

rate of mass change (DTG, black) of beech wood charcoal

the release of water, whereas the
second mass loss, at 411°C, is an
indication of the pyrolysis of residual
organic compounds. These events
caused two endothermic effects at peak
temperatures of 67°C and 394°C and
enthalpies of 30 J/g and 5 J/g. The
combustion of the remaining carbon
under a synthetic air atmosphere
resulted in a mass loss of 92% and an
exothermic effect with an enthalpy of -
23,315 J/g. This is not the complete
combustion enthalpy, as an STA is an
open system which emits part of the

generated energy with the purge gases
and the released gases. This value can
only be used for relative comparison.
The residual mass related to the ash
content amounted to 3%.

Figure 2 depicts the comparison of the
TGA results for the different charcoal
samples. The given temperature
program led to two mass-loss steps for
each sample under an inert atmosphere.
In terms of water content, the brand-
name charcoal showed the highest
value, followed by the discounter
charcoal and the beech wood charcoal.

Tab. 1 Measurement parameters
Parameter Beech wood charcoal Brand-name charcoal Discounter charcoal Beech wood
Temperature programm RTt0 550 °C, nitrogen
P prog 550 °C to 950 °C, oxidizing atmosphere
Heating rate 20 K/min
Gas flow 70 ml/min
Crucible Platinum with pierced lid
Sample carrier TG-DSC, type S
Sample mass 9,49 mg 10,03 mg 9,94 mg 7,83 mg
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A further measurement was carried out
on a beech wood sample; see figure 4. As
expected, the amount of water and the
organic content were much higher. The
first mass-loss step, which refers to
water, resulted in 5.13%. The increase in
temperature led to a two-stage
decomposition of the organic content
amounting to 68.35% in total. The
comparison to the beech wood charcoal
showed that the charcoal production
process pyrolyzing the wood was nearly
complete. The organic content was
decreased from around 68% to less than
3%. The lower carbon content of the
wood is also reflected in the exothermic
enthalpy detected during the oxidative
combustion.

Summary

Quality characteristics of charcoals such
as moisture, ash content and released
heat can be detected with the help of the
simultaneous thermal analyzer, STA, by
NETZSCH Analyzing & Testing. It was
possible to demonstrate the high quality
of the beech wood charcoal with regard
to these properties, whereas the brand-
name charcoal did not show significantly
better values than a discounter charcoal
sample in this particular case.
Additionally, the TGA-DSC method is
suited to control completion of the
charcoal production process concerning
the pyrolysis of organic materials.

Enjoy your barbecue!
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