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Abstract

Background and Objectives: The charcoal-producing community is currently facing a decline in
income due to a decrease in the demand for charcoal, both domestically and internationally.
Such a decline stems from other technological advancements and innovations,
such as gas stoves and electric skillets, which have replaced the use of traditional charcoal.
Consequently, charcoal artisans, middlemen, and exporters have been forced to close

their businesses. However, upon examining the properties of charcoal, it is found that
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charcoal possesses unique characteristics and offers numerous benefits. It can be
utilized effectively in various sectors, including agriculture, livestock, construction, and daily
life. Maximizing the use of charcoal could significantly improve both the quality of life and
environmental conditions. Therefore, the objective of this research is to study the properties
of charcoal and explore avenues for enhancing its value as a material for home decor design.
Methodology: An experimental design, with the sample consisting of three types of charcoal
materials, namely, rubberwood charcoal, bamboo charcoal, and mangrove charcoal, was
adopted. The study focused on examining the characteristics of the charcoal samples via
visual observation and elemental analysis. The properties of the charcoal samples were
evaluated in terms of density, flexural strength, modulus of elasticity, compressive strength
(perpendicular to the grain), compressive strength (parallel to the grain), thickness swelling
percentage, thermal resistance, and increased moisture content. Additionally, potential
value-adding approaches for charcoal and market trends through expert interviews was
determined. The results were subsequently applied to the design process.

Main Results: The various types of charcoal exhibit similar visual and elemental characteristics;
however, mangrove charcoal stands out with its distinct and natural grain patterns, making it
particularly suitable for design purposes. The charcoal with the highest density is mangrove
charcoal (661.85 kg/m?3), while rubberwood charcoal exhibits the lowest swelling
percentage (0.46%). Mangrove charcoal also exhibits the highest thermal resistance (0.3652
m2-K/W) and the lowest increase in moisture content (1.02%). Based on design expert
interviews, it is suggested that the unique characteristics of charcoal should be emphasized,
with its inherent properties serving as supplementary features. Charcoal should not be
over-processed to the point where its intrinsic value is diminished. Regarding the concept of
designing home decor from charcoal, inspiration should be drawn from nature, showcasing
the material’s authenticity. In terms of market targeting, the focus should be on the GEN
Meridian group, which appreciates aesthetics and has purchasing power in the medium to
high-end market. The production process should adhere to a combination of craftsmanship
and artisanal industry, as the home decor market emphasizes aesthetics.

Conclusions: Each type of charcoal possesses unique characteristics that reflect the properties,
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such as grain patterns and textures, of the wood prior to carbonization, with mangrove
charcoal being particularly notable for its distinctive natural grain. All three types of charcoal
exhibit similar properties in terms of density, swelling, thermal resistance, and moisture
resistance. However, there are certain differences in specific properties, such as flexural
strength and compressive strength, which may need to be improved using binding materials
or production techniques. The test results indicate that mangrove charcoal outperforms
rubberwood charcoal, while bamboo charcoal could not undergo testing due to its non-
standard size.

Practical Application: On the design side, the design should be focused on using the physical
characteristics of charcoal, such as natural blacks and textured patterns, rather than its
technical properties, especially in home decoration that emphasizes beauty, as in the
production of vases, lamps, and decorative tiles. Marketing should focus on high-income
and well-tasted target groups, which are those with purchasing power in the middle to high
markets. The design of home furnishings from wood and charcoal should be in the handicraft
and industrial handicraft systems. Emphasis should be on beauty and aesthetics, which

require the skill of craftsmen to create pieces with spirit.
Keywords: Wood Charcoal, Home Decoration, Design, Material Properties
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Results

[
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Table 1 Characteristics of wood charcoals

ltem Wood charcoal type
Type 1 Type 2 Type 3
Type/Format
Type: Rubber Type: Bamboo Type: Mangrove
Wood Charcoal Charcoal Charcoal
Format: Log Format: Log Format: Log
Size Approximate Approximate Approximate
diameter® : 5-15 cm. | diameter® : 3.5-13 cm.| diameter® : 2-8 cm.
Approx. Length: Approx. length: Approx. Length:
90 cm 40-80 cm 90 cm
Shape

Top view Top view '
Top view

Front view

Front view Front view
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Table 1 Characteristics of wood charcoals (continued)

Item Wood charcoal type
Type 1 Type 2 Type 3
Figure
Solid cylinder Cylindrical with Solid cylinder
a hollow hole in the
middle.
Colour
Color code Color code Color code
RBG : RBG : RBG :
#171715 #222421 #31322A
Color code Color code Color code
CMYK : CMYK: CMYK :
C: 71% C: 71% C: 67%
M: 65% M: 63% M: 59%
Y 67% Yo 47% Y 69%
K: 79% Ki 72% K 62%
There is a gloss There is a gloss There is a gloss
at the broken site. at at the broken site.
the broken site.

Surface There are both There are both The surface is
smooth and rough | smooth and rough | rough, with many
surface areas along | surface areas along | crevices of wood
the crevices of wood | the crevices of wood | charcoal.
charcoal. charcoal.
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Table 1 Characteristics of wood charcoals (continued)

ltem Wood charcoal type

Type 1 Type 2 Type 3

Pattern
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Table 2 Summary of test results and comparison of material properties

. Durability
Mechanical property
property
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wood
M 6 2. 859 0. 1.02
angrove
61.85 19 .39 66
charcoal
R 3 5. 1,1 2. 1.31
Ve | 7516 | 94 56.00 10
wood
charcoal
B (Bamboo charcoal material is not listed as the structure of bamboo charcoal
amboo | aterial must be processed before testing with sizes of 5x5x5 centimeters. Test
charcoal
results may cause a proportional discrepancy in the number of materials used.)

* Values used for comparison of material properties for home decoration
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Figure 1 Moodboard samples
Source: Teerasak Limthatthanakun (1 August 2023)
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Figure 2 Sketchs of home decoration products from wood charcoal Type 1
Source: Teerasak Limthatthanakun (2023)
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Figure 3 Sketchs of home decoration products from wood charcoal Type 2
Source: Teerasak Limthatthanakun (2023)
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Figure 4 Models of home decoration products from wood charcoal Type 1 and Type 2
Source: Teerasak Limthatthanakun (2023)
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4. AULUUVBIANWAIUIUINEULY

Figure 5 Prototypes of home decoration products from wood charcoal Type 1 and Type 2
Source: Teerasak Limthatthanakun (2023)
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Figure 6 Size drawings, prototypes of home decoration products from wood charcoal
Type 1 and Type 2
Source: Teerasak Limthatthanakun (2023)

Conclusion and Discussion
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