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ABSTRACT KEYW ORD
Purpose : This study aimed to verify the surface hardness and water repellency of earth paint manufactured S E
with earth, a natural material, and provide the results as basic data for paint made with natural materials. Method EHZE

HEA A

: After presenting the accurate manufacturing methods for basic materials for paint, the authors conducted and =TS
analyzed experiments to evaluate surface hardness and water repellency, fundamental performance indicators

for paint, based on different mixture ratios. From the results of the experiment to assess the surface hardness of
flour-based earth paint, we observed high surface hardness only after painting the specimen three times. Since
potato starch-based earth paint has higher viscosity than its flour-based counterpart, the former did not paint well
on the first occasion, resulting in low surface hardness. After painting two or more times, however, it was
observed to have higher surface hardness than flour-based earth paint. Result : It was found that at least three
iterations of painting was required to obtain high surface hardness of potato starch-based earth paint.
Furthermore, the results of the water resistance experiment of earth paint suggest that the use of
environment-friendly finishing materials coupled with boiled linseed oil will mitigate the drawbacks of earth
paint. The experiment with one-year-old specimens also demonstrated similar water repellent characteristics,
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which indicates that the performance will improve once the paint has dried for a sufficient period of time.
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Table 1 Material Features
Material
Earth
Flour
Potato starch
Salt

Material Features
Particle size 0.002mm
Particle size 130um
Extracted from potato, Particle size 22.5~29.8um
Particle size 1.18~2.36mm
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Fig. 1. Method of manufacturing earth paint
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Fig. 2 Method of experimenting surface hardness
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Test piece

Fig. 3 Specimens of water repellency

Table 2. Experiment results of water repellency

q ‘Water
Experiment result ey

Continuous flowing water mark and, indicating a constant R
width
Flowing water marks indicates that narrow a bit more Ro
continuous, and droplets of water
The water flows continuously, but its broken places will

. . Ra
certainly represent a narrower width than water droplets
Half way was wet the marks to have to flow Rs
1/4 is flow mark becomes moistened by dripping water R
droplets 7
More than 1/4 of flow mark is scattered spherical droplets Rs
The spherical droplets scattered throughout that Ry
Completely rolled falling Ruo

Painting

Water repellent

Water repellency experiment

Fig. 4. Experiment method of water repellency
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Table 3. Experimental factors and levels of viscosity of earth paint

H,

iment q q

Em Experiment Factor Experiment Level

Water kg (Level 1)

Salt 25¢ (Level 1)

Viscosity Earth 350g (Level 1)

experiment
of earth paint Flour 4%, 6%, 8%, 10%,
12%, 14%,16%, 18% (Level 8)
1.2%, 1.4%, 1.6%,
Potato starch 1.8%, 2% 2.2% (Level 6)
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Table 4. Experimental factors and levels of hiding power of earth

paint
Experiment q .
e Experiment Factor Experiment Level
Water kg (Level 1)
It 25g (Level 1
Hiding Sa g (Level 1)
power Flour 50g (Level 1)
experiment
of earth paint Potato starch 18g(Level 1)
10%, 15%, 20%, 25%,
Earth 30%,35%, 40% (Level 7)
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Table 5. Results of viscosity experiment of flour-based earth paint

Division | Water Earth Salt Flour O:ll:lshu;ct
1 40g  (4%) (0)
2 60g  (6%) (6}
3 80g  (8%) X
4 100g  (10%) X
kg 350g 25g
5 120g  (12%) X
6 140g  (14%) X
7 160g  (16%) X
8 180g  (18%) X
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Table 6. Results of viscosity experiment of potato starch-based earth
paint

Division | Water | Farth Salt | Potato starch Cgl')‘isl'i‘t“y“
) g (12%)]| O
2 l4g  (14%)| O
3 lbg (1.6%)| O
kg 350g 25¢g
4 18 (18%)| O
5 208 (2%) 0
6 e Q2% | X
2) 23 AJY
O© UIFE o] A ZHRIE
HRIES 75 5 she] ZHE Tt Al7]& 212 &9 5=
ANdo g 3o &S 10%~40%712] 145202 sto] A1@S
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Table 7. Results of hiding power experiment of flour-based earth
paint

Division | Water Flour Salt Earth Il-)](i)(‘i’l;;%

1 100g  (10%) X
2 150g  (15%) X
3 2002 (20%) X
4 lkg 50g 25¢ 250g  (25%) X
5 3002 (30%) 0
6 3502 (35%) 0
7 400g  (40%) 0
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Table 8. Results of hiding power experiment of potato starch-based
earth paint

Division | Water | LUt Salt Earth Hiding
starch Power
1 100g  (10%) | X
2 150 (15%) | X
3 2008 (20%) | X
4 lkg 18g 25g | 250g @5%) | X
5 300g (30%) | O
6 350g (35%) | O
7 400g 40%) | O
4 8 4
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Table 9. Experimental factors and levels of surface hardness of
earth paint

Experiment
content

Experiment Factor Experiment Level

Water: Salt: Earth: Flour
=1:0.025:0.35:0.06 (Level 1)

Earth paint | Earth paint mixing ratio ™\ o " so1 Earth: Potato
surface starch

hardness =1:0.025:0.35:0.018 (Level 1)
experiment

The number painted paint 1th, 2th, (i?\’/;tgi 5th, 6th
D5 A
FHIEL 71
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Table 10. Repellency experimental factor and level t}. 33] o]} EAGA S o 7MY w2 6HOl ZHA L & 4
3 S 2~ o]lo)
DI Experiment Factor Experiment Level & sldeh
content
Earth paint Linseed oil,
water . Boiled linseed oil Table 12. Experiment results of surface hardness of Potato
Material ’ .
repellency Repellent starch-based earth paint
experiment (Level 3)
e number
painted
_ i 1th 2th 3th 4th Sth 6th
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