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Abstract

The thin coating material used in the outer insulation finishing method is a finishing material mainly based on
acrylic emulsion. In this study, the properties of silane modified acrylic emulsion and silica dispersed acrylic emulsion
were evaluated. Experimental results showed that the silane modified acrylic emulsion had no significant effect on
improving tensile strength, but was effective in improving the performance of adhesion strength, water absorption
coefficient, and hot and cold repeat resistance. Silica—dispersed acrylic emulsions were effective in improving tensile
strength, and at 10% substitution rate, they were effective in improving the performance of adhesion strength, water
absorption coefficient and hot / cold resistance. Through this, it was judged that a composite emulsion capable of
improving the performance of the acrylic emulsion could be prepared.
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A Study on the Evaluation of Basic Properties of Composite Emulsion Finishes
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Table 1. Composition of dolomite aggregate

Size(mm)  06~085  025~06  0.1~025 007501
Rate(%) 19.74 4078 13.16 6.32
2.2 oA

o1 o HAE CAY| Pure o} 2 ARgSIGION, 4
e} Sk ol o eelu Azt A o1 o HAe S

AN AIEE ARSI Azt 24t ol =" o HH
TEOS((Tetraethylorthosilicate) & AFd7] ¥-30] 2l A3
JE SIOIARE SARIZ AlRzo et Algk 7 oj=d od
748 Polydimethylsiloxane(PDMS)E AR&3slo] of3d 11
wARRE S5l ofsto] 714 Folgh AlEelth
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Table 2. Specification of acrylic resin

Solid Viscosity pH(2

TYPE Color content(%) (mPa-8)  07)

Pure Acrylic White 48 102 90
Emulision

Silica dl_spersed White 35 80 9.0
Emulision

Silane modified White 35 120 9.0

Emulision

Table 3. Composition of binder(unit:wt%)

Acrylic Butyl antifoaming Ethylen Methy!
resin carbitol agent glycol cellulose
93.86 3.25 0.36 144 1.09

3. AdAE 2 2y
3.1 o2l bygt

& A ZdollM AR vhEAle] wiigk2 ofelf Table
4} .,

Table 4. Experimental factors and levels in this study (unit: g)

Pure Silane Silica
Acrylic modified  dispersed Sand Water
Emulision  Emulision  Emulision
Plain 100 - - 250 60
SM10 90 10 - 250 60
SM20 80 20 - 250 60
SM30 70 30 - 250 60
SD10 90 - 10 250 60
SD20 80 - 20 250 60
SD30 70 - 30 250 60

*SM : Silane modified Emulision, SD : Silica dispersed Emulision



Figure 1. Specimen of tensile strength test
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Figure 2. Speciment of adhesive in tension strength test
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Figure 3. Tensile strength and elongation
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Figure 4. Adhesion in tension
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2] 7% e uiE Fo) HAEE Aol Z7H
wfe} 271k, TR W A3 u]msiolg
7 ASHE TRk AR Zshe Ak Uehilch
A} Bk ol o WS B8 nRile] A9, A
) 3710 e R} o s Ao L

Yrh, 2 vkE A1 Aol 7,
Plaino]| H[s}o] w2
Slof| thgk A<

= AskeIt vwsle] B
as Eo% 1wkl w2 A
e Aow el

5.4 &

# Aol Bl HA vzl A B7RP]
9fsle] At A oY ol et 24t ol o
A At o} ool BRlste] 1 Al /Rt 23t



A Study on the Evaluation of Basic Properties of Composite Emulsion Finishes

[e]
&2

ohgat

@‘I—

filo

[<3]
=

ftlo

= AT

1) A=t 71 o™ o HA QP 2 A0S HOl
Al ot e T7Bke Alo= Ueliith deirh
A oF T E o He A e STl
Aol ikl S4de 7HIAL Sl

2) gt 71 ofaE o] A EE0] SVt

ol W S7Ike Ao2 WERfilont el Ext

ol=2d of#H0] Z9olli= 10%0l4 Zh= Ui,

agrARrolME A 7 ofFd o ddelde A

2ol Sl Wt faske FHIE Hou A

7F &4k ol 28 odHe 1070132 7k FHkE

AT,

4) 2 WEE o= A 7 of2E oS -
e Aokeo] faehs FHIE HAor, deit 24t
ofF" o EAe] B 10%7HA]= = Askao] Ha

FRloLt 1 o] #ghgollMs A= Afskeol 2

e 2 Feks

5) Alet 7l of= off gy} At it of=E o g

Z[gtsto] Wk Auf, Aejrt 24t ofad ofHd
= S0l axpzolH, At A o= 9

FaAPe gl v 5ol el Ak}l Ao

. olk= 7= vAlel S84 e A

SR AME & Qe Ao R eI

At 7idetad ofedyt et Eatola

Aelde o Sde BREARE AR,

|z E|ofof o AAIRE Ulg-2 Lfetdel

Sl= vl sPAHPEd L UleAdell HiRk A

PlojoF o Zloz HeEr,

3)

-

ofr

of

r
flo

o
rr

it oot KU op rlo e
%E &
flo A

)

oot

oo 4
)
b
ftlo

X
rlr

N
-

ok

ok
b |

8

:

vz BN A g

HFEAIE o1 of

=y
lo

o
H
T

¢

nd

o 2 N M
i)
2
i)
>
ACH
_\1144
AT
o
<
Hu
e
2
i)
2
filo
ﬁt‘
o
QL
2
lo

A@ AT, A A ol=g ofHA
R giglont BaE, BES
Aol EhzI] O et
o oIy kel st

Mo &

o
N

o

HT

=

rx

2

FIF

40

o, 10%2 AZedlMe F2de, &3l 2t
AR s iAol mbAel Ao e, olE
ol ol FE ofEHY dsa D = Sle B olEdE

A 4 Qe Aoz ol

FI9E - of=E ol EM, 9t ojA], A2t WA of2E
o™, A2[7t 24 o33 oA

Funding

This research was supported by the Research Grant
from (Yoosong Engineering)through the Korea Agency
for Infrastructure Technology Advancement funded
by the Ministry of Land, Infrastructure and Transport
of the Korean government(Project No.: 19CTAP-C
130219-03).

Acknowledgement

For research articles, author contributions are as
follows; conceptualization, H.S, Ryu.; methodology and
investigation, S.Y, Song and D.M, Kim; data curation,
S.H, Shin,; writing—original draft preparation, H.S,
Ryu; writing and editing, H.S, Ryu

ORCID

Hwa—Sung Ryu, https://orcid,org/0000-0003—1385-8156
Sang—Heon Shin, https://orcid, org/0000—0003—-2324—6671
Deuck—Mo Kim, https://orcid, org/0000—0003—2762-2128
Sung—Yong Song, https://orcid, org//0000-0001-7707-3177

References

1. Nakabayashi N, Hybridization of dental hard tissues pashley.,
Seoul (korea): Jisung publisher; 2007, Chapter 1; p. 132-3,

2. lee JH, Surface modification techniques for subsurface
applications of nanoparticles, Polymer science and Technology.
2018 Oct;29(5):421-1.

3. Nasretdinova GR, Fazleeva RR, Mukhitova RK, Nizameev IR,
Kadirov MK, Ziganshina AY, Yanilkin VV, Electrochemical synthe



sis of silver nanoparticles in solution, Electrochemistry Communic
ations, 2015 Jan;50:69—72, http://doi.org/10,1016/j.elecom, 20
14,11,016

. Ribeiro T, Baleiza C, Farinha JPS, Functional films from
silica/polymer nanoparticles, Materials (Basel)., 2014 May;7
(5):3881-900. https://doi,org/10,3390/ma7053881

. Ee SL, Duan X, Liew J, Nguyen QD, Droplet size and stability
of nano—emulsions produced by the temperature phase inversion
method, Chemical Engineering Journal, 2008 Jul;140(1-3):626—
31. http://doi.org/10,1016/].cej.2007.12.016

. Chrusciel JJ, Lesniak E, Modification of epoxy resins with function
al silanes, polysiloxanes, silsesquioxanes, silica and silicates,
Progress in Polymer Science, 2015 Feb;41:67-121, http://doi.org
/10.1016/j. progpolymsci, 2014.08.001

. Kim WK, Kim DM, Properties of acrylic emulsion mortar using
pyroligneous liquid of wood by—product, Journal of Korea Society
of Waste Management, 2014 Jan;31(1):70—8, http://doi.org/10,
9786/kswm,2014,31.1.70

. Ryu HS, Shin SH, Kim DM, Song SY. Evaluation on the properties
of fire retardant surface preparation mortars, Journal of the
Korea Institute of Building Construction, 2018 Dec;18(6):559—67.
https://doi,org/10,5345/JKIBC, 2018, 18.6.559

41



