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Abstract: Two kinds of colloida silica(CS)/silane sol solutions were prepared in variation with synthesizing parameters
such as kinds of CS, ratio of CS to silane and reaction time. Such sol solutions were obtained from 1034A CS/methyl-
trimethoxyslane(MTMS) and HSA CSIMTMS solutions. In the case of 1034A CSIMTMS CS/silane sol, coating film had
high contact angle and more enhanced flat surface than those in the case of HSA CSIMTMS sol. In the case of thermal
stability, thermal dissociation of 1034A CSYMTMS sol did not occur up to 550 C. The thickness of coating film obtained
from 1034A CSIMTMS sol increased with increasing the amount of MTMS. The hardness of coating films obtained from
1034A CSIMTMS sol decreased with increasing the amount of MTMS. Surface free energy of CS/silane sol-gel coating
film decreased with increasing amount of MTMS.
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Scheme 1. Schematic representation of coating films.
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Table 1. The Reaction Condition of Sol-Gd Process

Kind of CS pH 1 Step reaction 2 Step reaction
MTMS60
HSA 100 42 TMOS 30 MTMS80
(12 nm) ' +EtOH 30 MTMS 100
MTMS 120
MTMS60
1034A 100 28 TMOS30 MTMS80
(20 nm) ' +EtOH 30 MTMS 100
MTMS 120

Table 2. Sol Species Synthesized from CS HSA and Different MTMS
Contents

Species MTMS Time(hr) Formation of coating film

HSA60-6 60 6 hazy
HSA60-24 60 24 alittle hazy
HSA60-48 60 48 transparence
HSAGB0-72 60 72 transparence

HSAB80-6 80 6 hazy
HSA80-24 80 24 alittle hazy
HSA80-48 80 48 transparence
HSA80-72 80 72 transparence
HSA100-6 100 6 hazy
HSA100-24 100 24 alittle hazy
HSA100-48 100 48 trangparence
HSA100-72 100 72 transparence
HSA120-6 120 6 hazy
HSA120-24 120 24 alittle hazy
HSA120-48 120 48 trangparence
HSA120-72 120 72 transparence

Table 3. Sol Species Synthesized from CS 1034A and Different MTMS
Contents

Species MTMS Time(hr) Formation of coating film

1034A60-6 60 6 hazy
1034A60-24 60 24 transparence
1034A60-48 60 48 trangparence
1034A60-72 60 72 trangparence

1034A80-6 80 6 hazy
1034A80-24 80 24 transparence
1034A80-48 80 48 trangparence
1034A60-72 80 72 trangparence
1034A100-6 100 6 hazy
1034A100-24 100 24 transparence
1034A100-48 100 48 trangparence
1034A100-72 100 72 trangparence
1034A120-6 120 6 hazy
1034A120-24 120 24 transparence
1034A120-48 120 48 trangparence
1034A120-72 120 72 trangparence
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Table 4. Contact Angle of CS HSA/TMOSMTMS Sol-Gel Coating
Films

(9] 29
L. MTMS contents
Rezction time 60% 80% 100% 120%
6hr 777 8114 80.06 8156
24 hr 68.82 70.09 69.61 70.79
48hr 67.30 70.64 60.57 63.20
72hr 7172 71.96 60.83 6951
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Table 5. Contact Angle of CS 1034A/TMOSMTMS Sol-Ge Coating
Films

(T - )
- MTMS contents
Reaction time 60% 80% 100% 120%
6hr 8515 86.39 8714 8835
24 hr 8213 85.41 87.76 8865
48hr 8263 8458 8341 8348
72hr 85.44 86.66 87.25 8854
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Figure 1. Roughness of CSHSA/TMOSMTMS sol-gel coating films.
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Figure 2. Roughness of CS 1034A/TMOS/MTMS sol-gel coating films.
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Figure 3. TGA thermogram of CS 1034A/TMOS/MTMS sol-gel coeting
films.
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Figure4. SEM images of CS 1034A/TMOS/MTMS sol-gel coating films.
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3.5 Pendulum Hardness
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Figure 5. Pendulum hardness of CS HSA/1034A/TMOSMTMS sol-gel
coating films.
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Figure 7. Plagtic hardness and elastic portion of CS HSA/TMOSIMTM S
sol-gel coating films.
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Figure 8. Plagtic hardness and elastic portion of CS 1034A/TMOSIMTM S
sol-gel coating films.
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Figure 9. Lightness, Redness and Yellowness of CS 1034A/HSA/TMOSY
MTMS sol-gdl coating films.
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Figure 10. Color difference of CS 1034A/HSA/TMOS/MTMS sol-gel
coating films.
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Figure 11. Surface free energy of CS 1034A/HSA/TMOSMTMS sol-gel
coating films.
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