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Research paper

Effects of Bamboo Micropowder Charcoa Size and Volume
Concentration on the Properties of Bamboo Charcoal Coatings

Kun-Tsung Lul  Wei-Ming Fang? Chia-Wei Chang?

[Abstract] In this study, various sizes of Moso bamboo micropowder charcoal (150, 350 and 5000
mesh) produced from earth kiln were blending with vehicle ( polyurethane resin; PU) by the different
volume concentrations (10/100, 30/100 and 50/100), respectively, and 9 kinds of bamboo charcoal
coatings were obtained. The fundamental properties of bamboo micropowder charcoals as well asthe
efficiency of formaldehyde adsorption and the properties of bamboo charcoal coatings were analyzed
for obtaining the best coating formulation with the optimal size of bamboo micropowder charcoal and
volume concentration. The results showed that the smaller size of bamboo micropowder charcoal the
higher BET specific surface area and micropore surface area observed. The solid content and viscosity
of bamboo charcoal coatings increased with increasing the volume concentration, while the adverse
result was obtained for the shortening of drying time. The mechanical properties of bamboo charcoal
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coating films were inferior to those of PU vehicle film, and the smaller size of micropowder charcoal

containing films had a better tensile strength, elongation at break and hardness, but poor adhesion

resistance. The gloss of bamboo charcoal coating film also lowered than that of PU film and decreased

with increasing the volume concentration. In addition, the smaller size of micropowder charcoal

containing coating had a higher gloss of film. All of the bamboo charcoal coatings possessed an

excellent adhesion of film and the solvent resistance was also better than PU film. The films with the

volume concentration of 30% and smaller size of micropowder charcoal had the best formaldehyde

adsorption efficiency.
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Table 1. Fundamental properties of moso bamboo micropowder charcoals with various particle sizes

Size oH Elemental composition Solid gt o oo Micropore surface  Pore
(mesh)  value (%) density = (melg) area(by D-A)?  diameter3

H o N s (gem) (m?lg) (nm)

150 9.67 8527 193 1118 0.85 0.77 1.5536 156.47 135.65 3.49

350 1013 87.15 093 980 105 1.07 16870 198.45 245.87 3.91

5000 9.39 8388 263 12.34 0.69 046 1.6081 288.93 286.26 3.77

Note: 1. by difference
2. D-A: Dubinin-Astakhov
3. by BJH method
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Table 2. Coating properties of charcoal coatingswith different sizes of moso bamboo micropowder charcoals

Coating Solid content Viscosity Drying time
Size (mesh)  Volume concentration (% ) (%) (cps, 27°C) (min)
10 53.2 237 135
150 30 55.3 267 50
50 66.0 397 38
10 56.3 230 88
350 30 60.5 277 88
50 65.7 414 33
10 54.3 216 175
5000 30 57.7 233 65
50 62.3 530 50
PU 53.0 306 220

R 3. RIS &= i T R R Z VRIS (1)

Table 3. Film properties of charcoal coatingswith different particle sizes of moso bamboo micropowder

charcoals (1)
Coatin Abrasion : Elongation at
- 9 . Hardness resistance Tensll\e/z”s:,t;ength bresk
Size (mesh) Volume concentration (%) (se0) (mg) (MPa) (%)
10 30 27.35 13.77 34
150 30 55 29.47 11.12 40
50 59 25.85 14.42 4.2
10 55 31.75 21.99 51
350 30 54 35.07 18.40 5.7
50 53 27.07 12.94 4.2
10 60 33.77 16.94 7.9
5000 30 55 53.00 2321 84
50 64 52.20 14.83 6.7
PU 77 18.35 33.18 12.6

K 4 ANFERAE &= T kL IR (1)
Table 4. Film properties of charcoal coatings with different sizes of moso bamboo micropowder

charcoals (2)

Coating Gloss Adhesion Weight retention

Size(mesh)  Volume concentration (%) (60°) (grade) (%)

10 36 10 69.4

150 30 38 8 71.6

50 11 10 73.1

10 41 8 70.7

350 30 20 10 727

50 14 8 73.7

10 79 10 67.5

5000 30 38 10 69.3

50 32 10 727

PU 74 10 63.2
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Table 5. Parameters of TGA of charcoal coatings with different sizes of moso bamboo micropowder

charcoals
Coating Onset Residue
Size (mesh) Volume concentration (%) (C) (%)
10 290.2 6.99
150 30 289.1 22.20
50 289.7 28.26
10 298.0 13.35
350 30 279.8 22.98
50 275.1 36.79
10 297.3 9.25
5000 30 302.1 17.68
50 284.9 26.58
PU 304.0 194
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Fig. 1. TGA curvesof micropowder charcoal, PU film and charcoal coating with different volume concentrations.
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Fig. 2. DTG curvesof micropowder charcoal, PU filmand charcoal coating with different volume concentrations.
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