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ABSTRACT

Lime paint surpassing others in execution efficiency, anti-bacterial, anti-mold and small quantity emission of VOCs(Volatile Organic
Compounds) characteristics was developed using a limestone as raw materials. The lime paint prepared by mixing slaked
lime(37 ~40 wit%), PVA:EVA(9 wt%:1 wt%), tale(23 wt%), TiO,(14 wt%), zeolite (3 wt%), antifoaming agent(5 wt%), wetting agent
(5 wt%) was indicated over 99.8% of anti-bacterial and anti-mold characteristics. Also, the environment-friendly function of the lime
paint was confirmed by detection of small amount of TVOCs(0.01 mg/mzh) and formaldehyde(0.008 mg/mzh). Execution efficiency,
economy-and environment-friendly characteristics of this lime paint can make up for defects of established paints. And, it also presents
the advantage of a limestone as high value added materials.
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AZE =59 3l shaAd AlE 982 Shake Flask
of wz} Attt Ad 5= WA Escherichia coli
ATCC 259203 =5 d(Pseudomonas aeruginosa ATCC
15442y AH&-s8ki).

Table 1. The Antibacterial Test Results - Sample 1
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test result test method
test item Initial concentration After 24 h the concentration Germ rate
(CFU/40p) (CFU/40p) (%)
By E. coli, Blank 424 2892 -
antibacterial test sample 1 424 1 998 KCIM-FIR-1002
By Pseudomonas aeruginosa, Blank 435 3005 -
antibacterial test sample 1 435 1 99.8

Using strain Escherichia coli ATCC 25922

Pseudomonas aeruginosa ATCC 15442
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Fig. 2. Photos by Pseudomonas aeruginosa antibacterial test -
sample 1.
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Table 2. Anti-mold Test Results - Sample 1
Anti-mold test
the test period of Culture

test item
after 1 after 2 after 3 after 4
weeks weeks weeks weeks
test result 0 0 0 0
test method ASTM G- 21

Table 3. TVOC(Totals Volatile Organic Compounds)/HCHO
(Formaldehyde) Test Results - Sample 1

test method

test item test result

Totals Volatile Organic
Compounds(TVOC)(mg/mzh)
Formaldehyde(HCHO)mg/m’h) ~ 0.008

0.014 quoor air
quality process
test method

Table 4. Environment-friendly Building Materials Certification
Levels (Unit: mg/mzh)

Classification paint

best TVOC less than 0.10

HCHO less than 0.03
" TVOC more than 0.10~Iless than 0.20
Excellence HCHO more than 0.03~less than 0.05
TVOC more than 0.20~less than 0.40
Good HCHO more than 0.05~less than 0.12
General 1 TVOC more than 0.40~less than 2.00
HCHO more than 0.12~less than 0.60
General I TVOC more than 2.00~less than 4.00
HCHO more than 0.60~less than 1.25

Fig. 3. Photos by anti-mold test results - sample 1.
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Table 5. The Far-infrared Radiation Emission Test Results -

Sample 2
test item test result test method
Far infrared (ZITIZS?)“:g) 0.915
rays emissions Siant KICM-FTR-1005
40°C radiant energy
(40°C) (Win) 3.69x102

Remarks)the test results measured with the FT-IR spectro-
meter against blank Body.

Table 6, The Far-infrared Radiation Emission Test Results Of
The Far-infrared Radiation Emission Materials (Illite-
Kaoline) - Sample 2

test item test result test method
Far infrared é’fﬁ;‘:g) 0.930
rays emissions o= KICM-FTR-1005
40°C radiant energy 2
(40°C) W) 3.73x10

Remarks)the test results measured with the FT-IR spectro-
meter against blank Body.

Table 7. The Anion Emission Test Results - Sample 3

test item test result test method
i issi Blank 75
anion emission KICM-FIR-1042
(ION/cc) sample - 3 641

Table 8. The Anion Emission Test Results Of The Anion
Emission Materials (Monazite) - Sample 3

test item test result test method
anion Blank 75
emission anion emission KICM-FIR-1042

(ION/ce) materials (Monazite) 31558
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Fig. 4. SEM images of lime paint after curing lime paint - (a) sample 1, (b) sample 2, (c) sample 3.

Table 9. Water Paint Test Results - Sample 1

test item test result test method
consistency (K.U) 87
nonvolatile (%o) 30
drying time (min) 30
diffuse reflectance (45" 86
gloss (85°) 3
hiding power 0.95
washability resistance 10
None KS M 6010-'04
low temperature stability (consistency change
1 3K.U)
condition in container None
alkaliproof None
odor None
storage stability None
fungus resistance 8

= H¥8e 13 /1% eRssc el
1,].]}\1]24/\%0] JH o1 E 14}
WA A . SOOﬂ o)A} A=
#he) Fpol 7k ghofok Fhyel
27t SHEe)7) wEe] Al

L3R
& 157 7IEEHEE 50%,
b & el Hrjejolsiar, A
gttt o= B MIix
of Zgatz] 218 70:30 wit%
of EAE87] WEo® #

FO{‘ _131

11 nol' =

MIEE:B) HE= 545
S,
478 B
T Hojel RE FEQ MY ALL B A
0] Hasty B 2 FEWo] B4 AN Hw
X 57180 A3 AR P&} e A5
SR E LTS )

A1 3] (40 Wi%), PVA:EVA(O wt%:1 wi%), 4 23 wi%,
oAFSIEIEE 14 wi%, TAALTO)E 3 wi%, AFEA 5 wi%,

FEA Swi% 2 9F A WE 2 (llite-Kaoline)-S-0] &

On‘.
i mf)ﬂ

227 (Monazite) 7—}” 3wt%§ “alste] AlxE A
?5]— 73;:}5 le - stk
e BAom, 99. 8% 1 bo] &t
%*Ol 545 Jeislen, 949
o. 240°C)d ] HWg(S 20 pm)
FIZNENE 1(W/m) 3.69x10°2 UERom, &
& 64110N/ccolt}. B3, AW 5712 33 A
oi B &} A3} HH]—/K(-)] 07]§}ULU(TVOC)._
FEUYE =(HCHOYE 0008 mgm’ho] HE
Az 2 AFA A A= HS-
el dGete A3E €48 7 ATk
TRv 7IEY 4t 28 vu
iR i&é}l A&, AAE 2 838 5
st A =uEA0 VA @4 S H
F A3 e aIFIHA AFeRE 48T
= AL gl

fr
o
b
]
tig
2,
P

=T Sy
ﬁﬂ

A 12)
%
BN
>
o
=

nH —LJ

o

=T

o
=
w

X
o
e
oL
lo
o
_Bi
ﬁ f
r>~
HHN‘

©
of
of, o

T 7
2
o,
ol

et

2

i, O
i?m
I
e B
o B
oX

N
offl
|l
0
i

Acknowledgment

B oA A47AR) 20069 A58

S A9 ARl FaEgon, oo gy

REFERENCES

I. Y.H.Cho, “Development Status of the Automotive Paint
Technology(in Korean),” J. Kor. Ind. & Eng. Chemistry, 4
[1] 1-7 (1993).

2. Broek, A.D., “Environment-friendly Paints: Their Technical
(Im)possibilities,” Progress in organic coating. an inter-
national journal, 22 [1] 55-68 (1993).

3. Nakayama, Takaomi ; Hosono, Hiroshi, “Development of
New Environment-friendly Metal Oxide Conversion Coat-
ing Chemical for Paint Base(in Jpn),” J. Japan Soc. of
Colour Mater., 79 [9] 382-89 (2006).

4. C.G. Lee and 1.K. Hong, “Physical Properties of Synthetic
Acrylic Coating Containing Alkoxysilane(in Korean),” J.

A 468 A 13(2009)



52

10.

11.

12.

13.

14.

15.

B - A3

Kor: Ind. Eng. Chemistry, 12 [8] 849-52 (2001).

. S.J. Lee, J.K. Sung, S.H. Kim, and W.T. Bae, “A Study on

the Properties and Fabrications of Eco-Ceramics Paint(in
Korean),” J. Kor. Ceram. Soc., 42 [1] 678-84 (2005).

. D.M. Shin and C.N. Kim, “An Experimental Study on the

Emission of Volatile Organic Compounds(VOCs) from
Indoor Materials,” J. Industrial Liaison Research Institute, 8
74-80 (2002).

. J.H. Kim and I.J. Lee, “Characteristics of VOCs and Form-

aldehyde Emissions Concentration from Building Materi-
als(in Korean),” Bull. Nat. Sci. Yong-In, 7 [1] (2003).

. JJ. Yee, S.H. Kim, and S.Y. Choi, “An IAQ Field Survey at

Newly Built Classroom By Applying Environment Friendly
Materials(in Korean),” Kor. DEPRI, 27 [1] 61-8 (2005).

. K.S. Kim, J.D. Chung, and S.K. Kang, “A Study on the

Control and Analysis of VOCs Emission in Paint Booth(in
Korean),” J. Kor. KSEE, 25 [10] 1246-51 (2003).

Aomi Kaihatsu, “Lime Plaster-Containing Adhesive and
Hardening Material(in Jpn),” JP patent 2000072520,
2000.03.07.

Himeno Rlikuo, “Coating Composition(in Jpn),” JP patent
2001187876, 2001.07.10.

Aoki Masaru, “Plaster Decoration Technique(in Jpn),” JP
patent 2002030780, 2002.01.31.

National Institute of Advanced Industrial Science & Tech-
nology, “Moisture Permeable Film Having Humidity Con-
trolling Function and its Manufacturing Method(in Jpn),” JP
patent 2002143633, 2002.05.21.

Himeno Rikuo, “Method for Stabilizing Dispersion of Plas-
ter Composition in Water(in Jpn),” JP patent 2003307009,
2003.10.31.

Inax Corp, “Humidity Conditioning Method and Structure

Falge) skelx]

16.

17.

18.

19.

20.

21.

22.

23.

24.

ol - HER - 4 & - okz)

Therefor(in Jpr),” JP patent 2003002727, 2003.01.08.
Yamaguchi Prefecture, “Inorganic Coating Composition,
Humidity Conditioning Material and Constructional Mate-
rial Using The Same and Method for Producing Inorganic
Coating Composition(in Jpn),” JP patent 2003292898,
2003.10.15.

Himeno Rikuo, “Method for Stabilizing Water-Coating
Lime Plaster Composition(in Jpn),” JP patent 2003305712,
2003.10.28.

Katei Kagaku Kogyo, “Constructional Coating Composi-
tion, Constructional Coating, and Method for Constructing
Exterior and Interior Decoration of Building(in Jpn),” JP
patent 2003306614, 2003.10.31.

Murakashi Sekkai Kogyo, “Slaked Lime-Based Coating
Material Composition(in Jpn),” JP patent 2004123472,
2004. 04. 22.

Murakashi Sekkai Kogyo, “Slaked Lime Based Coating
Material Composition(in Jpn),” JP patent 2004307259,
2004.11.04.

Himeno Rikuo, “Method for Inhibiting Color Difference of
Colored Plaster Coating Resulting From Re-Coating(in
Jpn),” JP patent 2005002787, 2005.01.06.

Yamaguchi Prefecture, Yakusen Sekkai, and Sanyoo
Sooken, “Inorganic Coating Material and VOC-Adsorbing
Functional Material Using The Same(in Jpn),” JP patent
2005105010, 2005.04.21.

Himeno, Mutsuo, “Coating Composition,”
2002004569, 2002.01.17.

K.J.Lee, Shimizu Prefecture, and Makoto Sawai, “Lime(in
Korean),” Vol. 11, pp. 49-57, Korea Lime Stone Industry
Cooperation, Seoul, 2006.

WO Al



