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ABSTRACT

__I.L

Sick house syndrome comes from VOCs that is harmful to health. To reduce VOCs, the cause of sick house syndrome, several
materials have been developed and use. One of this materials, VOCs absorption paint was developed. VOCs absorption paint contains
ceramic binder and zeolite powder. In the present study, eco-ceramics paint has been successfully fabricated by high-speed mixer using
ceramic binder and filler powders. The eco-ceramics paint thus obtained have a deodorization rate with about 95.7% and the bacteria
decreasing rate is about 99.6%. Moreover, the eco-ceramics paint showed excellent VOCs interception properties due to effect of

ceramics layer and zeolite which exist in surface of paint.
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Table 1. Summary on Characteristics of Filler Powders
Raw Product Composition
material company (%)
TiO, Dupon 26.60
CaCO, Woojin chemical 4344
Zeolite Wangpyo chemical 14.18
Anion Environmental chemistry 443
Antibacterial agent Cosmo 0.89
Binder Shinheung silicate, Wacker 9.95
Dispersion agent Isoca 0.04
Viscosity control agent Isoca 0.15
pH control agent Isoca 0.02
Antifoaming agent Isoca 0.30
Binderst EAbel, A zﬂ)r EFste Azxs)

=3

o0, F4ol pH =

3}931‘:} olglA Az=H

21500 rppm o= 305-7F
ATk

g
“alQ}
1 ES
STA,

]a T HO

—a*}oq 22 gre Az

B xlse] el A7) 2 nAzAe AFsr] ¢
3ol FAAAENE BEE PR, AxH A T

N4 =R REYL AN
=

=, 2, vIEE, I8, S35 A29Y 55 234
St GCIazunEay)E o)Lt WA
1sE AR Bagon, dgw % wead o
3 A HF TP AFL 9Lt T E =
A7)} TVOC ZA71E o] 43ld 7712 w89 #3l7t
& ARAEGAEE Yaplon, g e Hd 2% £

MIFTRYS AHE-3te] S48t

Fig. 1. SEM morphologies of raw powders; (a) T102, (b) CaCOs, (¢) Zeolite, (d) Anion, and (e) Antibiotic.
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Fig. 2. SEM micrographs of eco-ceramics paint and natural paint; (a) x2000, (b) %4000, (c) %2000, and (d) x4000.
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Table 2. Physical Characteristics Testing of Eco-Ceramics Paint

Item Unit Result
Drying time Minutes 40
Fineness of grind N.S 3
Consistency K.U 93
45°, 0° Directional reflectance % 84
Concealment - 0.98
Volatile and nonvolatile content % 65
Odor - Good
Storage stability - Good
Pb mg/kg Not detected
Cd mg/kg Not detected
Sb mg/kg Not detected
As mg/kg Not detected
Hg mg/kg Not detected
Cr mg/kg Not detected
220 100
2001 g - ———o——® |
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Fig. 3. Result of deodorization rate using NH; gas at various
sealing time.
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Table 3. Assessment of VOCs Emission Characteristics of eco-
Ceramics Paint (Unit : g/L)

Item Result
Not detected
(Limit of detection 0.01)

Not detection
(Limit of detection 0.01)

Not detection
(Limit of detection 0.005)

Not detected

Acetone
Methanol

Methyl ethyl ketone

Ethanol (Limit of detection 0.01)
Benzene Not detected

© (Limit of detection 0.005)
2-Propanol Not detected

(Limit of detection 0.005)

Not detected
(Limit of detection 0.005)

Not detected

Methyl isobutylketone

fsobutanol (Limit of detection 0.01)
Toluene Not detected
(Limit of detection 0.005)
Butyl acetate Not detected

(Limit of detection 0.005)

Not detected
(Limit of detection 0.01)

Not detected

1-Butyl alcohol

Cellosolve (Limit of detection 0.01)
0-Xylene o Not detecj‘ted
(Limit of detection 0.005)
m-Xylene o Not detec.ted
(Limit of detection 0.005)
Not detected
p-Xylene (Limit of detection 0.005)
Stylene Not detected

(Limit of detection 0.005)

Not detected
(Limit of detection 0.01)
Not detected

Butyl Cellosolve

Others (Limit of detection 0.005)
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Table 4. Anti-Bacterial Rate of Escherichia coli and Pseudomonas Aeruginosa

Result
[tem Initial concentration Concentration after 24 h Anti-bacterial rate
(CFU/40p) (CFU/40p) (%)
Anti-bacterial rate of Blank 381 1926 Increase
Escherichia coli Eco-ceramics paint 381 1 99.7
Anti-bacterial rate of Blank 400 2026 Increase
Pseudomonas aeruginosa Eco-ceramics paint 400 2 99.5
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Table 5. Antifungal Characteristics of Eco-Ceramics Paint at
various Culture Time

Antifungal characteristics
Period
1 week 2 weeks 3 weeks 4 weeks
Result 0 0 0 0

0 : Not recognized the growth of filamentous fungi from
the sample

Item

Table 6. Assessment of VOCs and HCHO Emission Charac-
teristics from MDF Plywood Using Small Chamber

Method
Ttem HCHO  Shielding  VOCs Shielding
(ppm) rate (%) (ppm) rate (%)
A-MDF 022 1.32
81.8 3 84.1
Coated A-MDF  0.04 021
B-MDF 0.15 1.26
933 87.3
Coated B-MDF 0.01 0.16
C-MDF 0.04 1.33
75.0 91.0
Coated C-MDF 0.01 0.12
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