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ATHAZHAIR! glycidoxypropyl trimethoxysilane(GPTMS)¥} methacryloxypropyl trimethoxysilane(MPTMS)S- 10:0,
9:1, 7:3, 5:5, 3:7, 0:102] TF3t & v 2 &3k o0 0 FHE] sol-gelS o]4ato] 3F= FE §-8S A %315i}. A
Z¥ 78 298 polycarbonate(PC) AE ol A3 78 Al7|a1, 130 °Cold 3h B¢t & A3 A sl= 78 2
Az 33Tk o] W F T {8 =] GPTMSSF MPTMSS] & H| Wislrt 18 o] EAjo] x| ks Alur
¥t} GPTMSS} MPTMSY 5:59] & H|2 AlZE T8 807 pC AE Qo IR A7 g 27107 Alxd
T4 AR e AAE U 7|Ajele] Fale S melry et 79 89 Fo] H,09] o] S71EsE 78
ko] AAATE SIS

Abstracts - Hard coating solutions were prepared from glycidoxypropyl trimethoxysilane (GPTMS) and methacrylox-
ypropyl trimethoxysilane (MPTMS) precursors with different molar ratios of 10:0, 9:1, 7:3, 5:5, 3:7, and 0:10, respec-
tively, by the sol-gel method. The polycarbonate (PC) sheets were spin-coated, and cured at 130°C for 3 h. The effect of
the GPTMS:MPTMS molar ratios of the mixture was investigated on the properties of coating films. The highest pencil
hardness and adhesion to PC sheets of coating films were found for solution with GPTMS:MPTMS molar ratio of 5:5.
Also, the pencil hardness of coating films was increased with increasing the H,O content in the coating solutions.

Keywords: Glycidoxypropyl Trimethoxysilane, Methacryloxypropyl Trimethoxysilane, Hard Coating, Sol-Gel Method,
Organic-Inorganic, Films

LM B A 9tk PO £ ZEhaE Folld FEEo] 1.58% 2o 24
E(1.50~1.52)7} B LI T 52 FAF Ko, F F3}-80] 90% 7

H FAre AAE tiilske] £ EepaEe] AR, 7 TR = 5] A8 grel glo] fe tiAEoRA S8%t
B, $ret e 59 ARo= Qlal o 3t 717] Art, v THAETL 5] witel] mhe] g3 F3)7] A,
9o A= 9 &5 AhRe, Gab 5 FEAREe] e A 5 Al Tl tigt W= viba 2oz ARSE A9 HA 448 o
o FHLASHA ARGETL Qltt. o]l £ Eukg Foll 7 F/do] "ol T2 ©ido] Qitt, whA] ojejst ©E A
o] AREE| T Q= A7) U2 polycarbonate(PC) 4171 & 317] 9l ZetaE] T StETES 31 =, sleTE AR

"To whom correspondence should be addressed.
E-mail: songkc@konyang.ac.kr =i %ﬂ'[l, 2].

274

A sol-gelell ofal] Alx=d 771 &4 A7} sl AR



Sol-Gelell €13t af==% -§-49] Al 275

Sol-gelH2 18] F45 AR EE AA 2 AREslo] £
FolA 7R W S5 RS AR V5 FREN, 7
SakslE Vit 9 7)) Al g AR o R Alzeke
Hoth3]. o] WhHelMe =2 gl #dA8S Ad eSS &

7

< & %loH, 53] FUA AFAlel f71ES 7]'0}04 HEE-A17
SFZH FNEY fUEY F AES 2 ] EAIE &
AA Az 4= Qe o] A FUEY fr1Ee] Ui ©HIE 7Y

A 9% EEAE AT 3l Fr1Ee] 2= dwkeAg, F
BA T AR f7lEel 2§14, 48N o RS BT
Zh= A2 EX0] BAL A8 4= Q4.

2 AR ol AT 5]01]*1 colloidal silica®} A& Z3 |
Q1 glycidoxypropyl trimethoxysilane(GPTMS)E EX-E2A 2 510
sol-ge[1-& ©]€-3)l, PC A E 9lof| st=5% =& Al Z3lal, GPTMS
A7 o] S/ I8 v QA% 9 7|Aleke] atEo] ¢
Fafchal Hasinh, & AtollA= colloidal silica® AME3FA] ¢k

I AFAZHA] methacryloxypropyl trimethoxysilane(MPTMS)2}
GPTMSTHS: U542 3510 sol-gelHell o3l Z2t~8 714 ¢
of I” Al EUALETF 9t ks I &S Alxetarat gtk

olgA AxH st= IH &g 7|AQ] PC AE flof] A7 F¥

Aoz 7Y wg YAt A T, st ZH & F9
GPTMSSF MPTMSS] & H] W37} dofxl 515 2fe] =4def viA]
= GEE AR

l

A

N

2-1. DEIZ 3l JFE| 9ko| {|=
2 AYEoE AxE GPTMS(98%,
Aldrich Chemlcal)ﬂ MPTMS(98%, Aldrich Chemical)E ARESEA
th. GPTMSS} MPTMS?] 8}8h12412 Fig, 12 LERASITE A&
of thekst & v)E 2% GPTMSS MPTMSS] £3HE (7 0.10
mol)°ll Z+2} 0.30 mol®] °l|€h2-(EtOH, 99.9%, Duksan Chemical)}
H,0& 7t ¥ 1 h &<t 2RIt 2 % 0.001 mol®] acetic
acid(99.5%, Samchun Chemical)s ZZ 713 & 1 h g9k wyk
Shith watE Ao 7Faw ARl ethylene diamine(EDA, 99%,
Aldrich Chemical) 0.001 motS 3713t & 24 h WHkAA HE w78
SIS AxB
Azg 78 gHe AW FE(Spin 1,200, Midas)Z ©]&-5}0]
2,500 rpmA] 1 min F<F 1 mm F71¢] PC A|E(Makrolon, Song
Asia Plastic Technology)ell ZRBAIZ T FEgE 7)Aol &8 TRk
Uﬂ°ﬂ F2pA]717] f18te] 130 °CollA] 3h st & AskE Al
I:‘r. O 5 2ol BRI T8 vre] BAS SAsI e, o))

o] AxEE Fig 25 VFERAITH

cq,—/ CH — CH,0O(CH,),SI(OCH,);  (GPTMS)
(o)
M|
CH,==C — CO(CH,),;S{{OCH,), (MPTHS)

Fig. 1. Chemical structures of silane coupling agent monomers.
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Fig. 2. Flow chart for preparation of hybrid coating films.
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Table 1. Viscosity of coating solutions and properties of coating films prepared with different molar ratios of GPTMS and MPTMS

Sample name GPTMS (mol) MPTMS (mol) Viscosity of coating solution (cp) Pencil hardness Adhesion
G10MO 0.10 0 - - -
GOM1 0.09 0.01 5.6 HB 5B
G7M3 0.07 0.03 5.9 HB 5B
G5M5 0.05 0.05 6.5 H 5B
G3M7 0.03 0.07 7.8 H 0B
GOM10 0 0.10 - - -
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Fig. 3. SEM photomicrographs of surfaces of polycarbonate sheets
prepared from coating solutions with different compositions.
(a) GOM1, (b) GTM3, (c) G5SMS, and (d) G3M7.
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Fig. 4. Light transmittance of polycarbonate sheets prepared from
coating solutions with different compositions.
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Fig. 5. SEM photomicrographs of cross sections of polycarbonate
sheets prepared from coating solutions with different composi-
tions. (a) GO9M1, (b) G7TM3, (¢) G5MS5, and (d) G3M7.

Table 2. Properties of coating films prepared from coating solutions
with different H,O content

Sample name HZO/silan.e Pencil hardness Adhesion
molar ratio
HO 0 - -
H1 1 HB 5B
H3 3 H 5B
H5 5 H 3B
H7 7 H 0B
H9 9 - -
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Fig 6. SEM photomicrographs for surfaces of polycarbonate sheets
prepared from coating solutions with different H,O content.
(a) H1, (b) H3, (c) HS, and (d) H7.
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Fig. 7. Light transmittance of polycarbonate sheets prepared from
coating solutions with different H,O content.

Fig. 8. SEM photomicrographs of cross sections of polycarbonate
sheets prepared from coating solutions with different H,O
content. (a) H3, (b) HS, and (c) H7.
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