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Abstract

Hardness and surface property of coated gel materials are considerably different according to
kinds(particle size/stabilized ion) of colloidal silica(CS), kinds of silanes, content ratio of silane versus
CS, and reaction degree in sol solution. We report the properties of sol-gel coating materials in which
the factors of reaction are kinds of CS, contents ratio of CS and MTMS, and reaction time of sol. The

contact angles of the coated films obtained from

the mixed CS system showed a little good

relationship with MTMS content increase to those from HSA CS reaction system and the change of
contact angle didn't have much effect on reaction time of sol. In the coating films obtained from HSA
CS reaction system, the surface was much rough in case of that the content MTMS decreased and
the reaction of sol kept long. The surface roughness of films obtained from the mixed CS reaction
system showed similar tendency, though its degree was a little different. In synthesis of sol-gel
coating materials, we could identify that choice of CS kinds and content ratio of CS and silane were

important and it was desirable the reaction time of sol is not long.
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Colloidal Silica Reaction Solvent

(HSA/Mixed) (IPA)
| |
—»  addition of MTMS
reaction
(25C, 6~48hrs)

Colloidal Silica Soll
*—V solvent, additives

Formation of Coating Solution l
~— coating (dipping)

—» drying (60C, 1hr)
— curing (300T, 3hrs)

Formation of Coating Film I
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1. Schematic representation of formation of
coating film.
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Table 1. Sol species synthesized from CS HSA
and different MTMS contents.
Species | MTMS" [ Formetion,of
CM50- 6 6 transparence
CM50-12 50 12 rough
CM50-24 24 rough
CM50-48 48 rough
CM75- 6 6 transparence
CM75-12 75 12 transparence
CM75-24 24 transparence
CM75-48 48 rough
CM100- 6 6 transparence
CM100-12 100 12 transparence
CM100-24 24 transparence
CM100-48 48 transparence
CM125- 6 6 transparence
CM125-12 195 12 transparence
CM125-24 24 transparence
CM125-48 48 transparence

“ volume ratio of MTMS versus HSA CS 100

E: 2. HSA/2327 CS%t MTMS9] whgollA 4

& gy A hE R A £ 3
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Table 2. Sol species synthesized from mixed CS
and different MTMS contents.
Species | MTMS' || CoThaoR o)
mCM5B0- 6 6 transparence
mCM50-12 50 12 transparence
mCM50-24 24 transparence
mCMb0-48 48 rough
mCM75- 6 6 transparence
mCM75-12 12 transparence
mCM75-24 ® 24 transparence
mCM75-48 48 rough
mCMI100- 6 6 transparence
mCM100-12 100 12 transparence
mCM100-24 24 transparence
mCM100-48 48 rough
mCM125- 6 6 transparerice
mCM125-12 _ 12 transparence
meM125 24| P [ rough
mCM125-48 48 rough

* volume ratio of MTMS versus mixed CS 100

969

A7 A A 8813 =84, A1TH A9Z, 20043 9%

E AP E @¢E CSHSA)S &3 CS(HSA,
80 wt% / 2327, 20 wt%)2] 1009] whsted MTMS
o] k& 50, 75, 100, 125 wt% el Wl 7HAZ H-&S
gty &4 AT & FEAWWHAE CS
100m1°ﬂ acetic acid(AA)E pH 47} A 78tz

g2 IPAE 40 mlE #H7bste] wdd o
%Qﬂ&&. WE & MTMSE 71étal 25 € =79
A 300 rpme.E 6, 12, 24, 48A17HH whe-AlA F
& Az

Ay HEL slide glass £l dip coater® ©]
23t 4 cm/min $EZ ASAVEAM AzEY
o a2gE AEL 60 TolA Azxddem 300 C
A 7tE AsHEch(1® 1), &9 dH=AG
ZYA HEXNEY EAES F 1, 29 YERHAG

Dynamic contact angle meter(Surface and
Electro-OpticsAh & AM83te  HEZLE 2434
v, ZEHIE AlHo Hojmd 29 ¢ 10 ol

dom BS "Holmy 10% Fo HEZLSLS =HE
Atk MTMS2] H7h33 whgA o] & Al#H s
of ek HEZLS ZAsto] ZF a”EE WA
£ v

2.3.2 Roughness &3

EED

face profiler&

HB#AH7] (Ra)e alpha-step 500 sur-
A}8-8a] scan length 2,000 pm,
300 um/25 A,
10 sec, scan speed @ 20 um/s, sampling
rate 1 50 Hz9] 2doz FEAHd dsld &
HA Ra #e A ¥ FHE gE PGitdto
A}

vertical range/resolution scan

time

233 gy £
B A EE EFvw follll ™ e
B0 Tollxl AZAIZ &, TGA(DupontAh ¥ AF&3}
o] 20 T/mine& <239 AM HA4strh TGAS
FAGoREE CS o] MTMSS Mo whg =

9ol Balewng vwsha,

R
iz

3.8 ¢

wrel A d7)s FH AR



J. of KIEEME(in Korean), Vol. 17, No. 9, September 2004.

wHd R ge&sted CS dag @AY=
J2d BAEL txm glof #Ro #% 2, S
TR0l methylZlE 7138 Aol axltyoz =
Bxfol Adubgo] dojury HAHAUAE A
A wold Holrh FHEZol 908t & A4 #
wg shd 249 mwel A XEHol F
fEThd 29 HELL WL A 53E Aoz
A 1a4g 7R 4o gHol AzdeiAH A
z7tol R FolAle Ao g Fol ot

A4 CS9 HSAE 9714 CSERY A%y £
AL @ WY Sa B Aeg rol Ry

oha WA sed d8e F

a@ 2% HSA 44 CSsh MTMSS whgoj«
ghEA s MTMS @3l & z9ute] P57
& yehd Aelrh CS3 HSATHE AME ZofA
MTMS #iol 50, 7552 W& B4, 4BATE A9
sy whg A P e HEGS ol
3o QeE, BEADT dEe B 2584 T

98 WEZ 457lEs ERNEEY A AT

A7l &7t AfEel & W3t AR g8 A
o 8ok MTMSY el & W, AWwS
o} ol AL AgPd olFofiz o 5T AJo
27} s Ro] Adytgol Ayl AREAE gl

AePFo] PRivk AAekA ARz o] wie &
= AR B gwel & st Aol A9

8 38 HSA/2327 EF CSg MTMSe &4
whgof A WA h s MTMS $ael ute zgy
9} WEZTS JERA Zoleh EF CSHY whgdl
A% MTMS®] g3e] @& 503 7B A& HSA
gEAget A HAS AFE nolu Yo,
MTMS 50¢] 4841z &A1 2] g, FFH 7ol 78
g vrg 349t 24 HeluA §A vEa
itk e Re Azrd gy & ¢ A&
Aol A9l glo] wEE7RE FFH2hol
Aol glm B3 & MTMSg &S
p3

870

WA dold & Ax Ao el Fo) whgA
dAme] 2o e WA e 2oz
BA% HSA BSAY Eng: ¥ CSAE A
&8 BN MTMS %39 @%7tse] 424l
e ZwE Boln Yoo, TR Wz
A g ARALH el A3zl AFAA F

ete BHE Bole ALE Hob AL WE
£%7b sob Azt dAE FAAAS ANEE
of YA Loy R&o] MTMS &2 S7t4
g ebAEd vidlg zlez widwk 494
2% EY CSE AR @A das Csg
o} Agrge] ARHez AgHol dAME 4A
Ha g gl Hi Ao FAEH.

!

Contact angte { %

50 75 100
MTMS B (%)

125

3% 2. C5 HSA/MTMS wh&oiA
MTMS #ake] me 2 agute] g3

Fig. 2. Contact CS HSA/MTMS
sol-gel coating films.
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Fig. 3. Contact angle of mixed CS/MTMS
sol-gel coating films.
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Fig. 6. TGA thermogram of CS HSA/MTMS

sol-gel coating films.
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