CHAPTER III

EXPERIMENTAL

3.1  Materials and equipment

3.1.1 Chemicals: -
Fumed silica (SiO : ﬁ""’
Triethanolamine

Ethylene glycol _

Acetonitrile

Silicone onl
PMMA sub \y:,

.,I
3.1.2 Egunpmen ‘

ﬁ%’i’&sﬁmm ummm asMS), e

uto spec-ultima mass spectrometer, Manchester, England)
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32 Experimental procedures

3.2.1 Silatrane synthesis

Following the method of Wongkasemjit [11], silatrane were synthesized directly

from inexpensive and widely available jstarting materials via the Oxide One Pot

Synthesis (OOPS) process, wh' ne/siepireaction.
Silatrane (SiTEA) . vas s nthesi: g a mixture of 0.125 mol of

triethanolamine, 0.1 mol of S; yand 100 lycol at 200°C under nitrogen

atmosphere. The reaction.was cofmple té within 0 mixture was cooled down to
room temperature. T;: e £x¢c8s eth 8 distilled under vacuum (8
mmHg) at 110°C for 6 h_i td solid-wa ee times with dried acetonitrile
to remove the unreactéd tri amirie-al i /le I. The silatrane product was
dried under vacuum desiccagor overr d chara d using TGA, FAB*-MS and
FT-IR. .

Before obtaip}!‘g a succe ul p d-coating solutions for PMMA,
. ail ¢ \Nothing. In the first fail trial,
solutions of silatrane Bd poly weﬁ prepared by mixing 1 g of

silatrane with 10 ml of SO&L]I!OHS of PVA in water with the concentration ranging from 4

to 6 w/v % ( eﬁ{ﬂ?w ﬁ Gflﬂ Potassium hydroxide
(KOH)-etched@ was then dip-coated in these solutlons pre-cured at 60°C for 30
minute m ﬁ é’ ting layer was
transpaatwbralﬁﬂ ﬁo i] m mrgjyl olyze silatrane

solution was prepared by dissolving an amount of silatrane in isopropanol (IPA), using 1
M HCI as the catalyst. Various amount of 3-methacryloxypropyltrimethoxysilane
(MPTS) was then added to the silatrane solution and stirred for 24 hours. The weight to

weight ratio between MPTS and silatrane was varied between 0 and 10 (i.e. 1, 3, 5, 7

and 10 respectively). KOH-etched PMMA was then dip-coated in these solutions, pre-
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cured at 60°C for 30 minutes, and then cured at 120°C for 2 hours. The resulting coating
layer appeared to be yellow in color and the pre-curing solutions prepared tended to
phased-separate rather easily. In the third fail attempt, glycidoxypropyltrimethoxysilane

(GPTS) was used to prepare the pre-curing solutions of silatrane instead of MPTS.

Before dip-coating PMMA in the solutions, diethylenetriamine (DETA) in various
amounts ranging from 1 to 5 wk\ ‘-.‘ , ht of DETA per total weight of the

pre-cured solutions) was add .L_____ ions. Coated PMMA substrates

were pre-cured at 60°C for 30 m at 120°C for 2 hours. The coating
layer was improperly cured en pt, aminopropyltriethoxysilane
(APS) was used as the ¢ It was found that among the

giving the resulting ¢

dip-coating for a long eubug e (e o engugh gelation period). The resulting

fen isopropanol (IPA) was

Silatrane pow

added in the mixture GQI\:; pH was measured lmmedlately after the addition of the
[PA. 3-Glyci d to the silatrane
solution durmﬁ)uﬂ qwﬁ m?wa\?ﬂﬁnons were prepared
at vari i & The coating
solutloza ﬁﬁa ﬁ ﬂ%mnﬁq 5ﬁ£] ﬁ[hq%\ of coating

solution i IS presented in the table 3.1



22

Table 3.1 The various composition of coating solution.

Composition | silatrane GPTS GPTS / APS (ul)
(2 (8 silatrane 3% | 4% | 5%
RO 0 69 92 115

0.5 i 0
R1 0.1 j:‘.‘;\\‘W/ 57 | 76 | 95

R3 0.1 63 84 105

— _*__4_
RS 0.1 . . 69 92 115

f—
R7 0.1 73 100 | 125

7/ N CNESS
R10 0. f/)’/ll\&\\\ 84 | 112 | 140

IM HCI : IPA =600 : 1200 .

The example of this proee m‘br‘ efollowing steps were used to prepare a

: R
suspension with GPTS/silatrane ra%b 1., Silatrane powder (0.1 g), 1M HCI (600

¥Y.
ul) and IPA (1200 ul) werg .xgyﬁ dal. GPTS (0.1 g) was then added to the
suspension with vigorous stirring ’~ ¢ 24 Ry
Coating was prepared by @ ,ng- _’ awing manner of the PMMA sheet

{(1.5x 7Tx 0.3 cm’ : m. temperature. To improve
E ’ , the PMMA sheet was

nd chemically™by usmg a-wt% aqueous potassium

the adhesion betwe

treated with plasm‘
hydrox1de solution fors'3-10 minutes ag the temperature of 20°-60°C in the

s ] BRI TS Y s v e

dried in evaporat& residual water Before dipping, 3-
Ammoﬂ)w ﬁﬁ mm WG] /jiﬂ Eld'] ﬂ ETPTS/Sllatrane
suspensign was used to cure the epoxy groups. The amount of APS was
kept constant for all suspensions at 3-wt% of total weight. Coating was made
within 0.5 h after APS addition. The wet coating PMMA was placed in a drying
oven with air convection for 0.5 h at 60°C, followed by 2 h at 120°C. These
heating conditions were chosen to achieve both the drying (60°C) and curing

(120°C).
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3.3  Analytical Procedures

3.3.1 Thermogravimatric analysis (TGA)

Thermogravimatric analysis was carried out on a DuPont instrument,

DuPont TGA2950. Approximately ng of sample was placed on a platinum

pan and heated under nitrogen , a flow rate of 25°C/min. The

rate of 10°C/min. / __

3.3.2  Fourier transfou

Chemical charagtéri / " f\\

EQUINOXS5S. The pre€urorfsa

ature to 750°C, with a heating

nd organometallic coating
component was analyzed Bruker instrument, model

ple - ( ickness) was ground and
rred gy

pressed to form a pellet Wi 515*' CBr 1@ sample solution were coated on
the ZnSe crystal. 172z ‘:a-'

333 Positive cifoscopy (FAB'-MS)
The precurs¢ V i ISONS Instrument (707
VG Auto spec-ultlmaﬁlass est% England) with a VG data

system, employing a dwect probe inlet and using the Cs gun to ionize sample

rlnslz)(;d with glﬁeﬂuﬂq WEI’W?‘W mﬂﬁﬁset from m/z = 20 to
ammmm UNIINYIAY
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3.4 Testing Procedures

3.4.1 Adhesion property test by “direct method” [23]

The direct method is used to provide a quantitative index of the thermal cured

3.1
3.4.2 Scratch resiStan€e
This test is performedfusing #( : 1 wool. The steel wool is
Y Yo
rubbed across the PMMAssugface kg \' Ibs) force continuously applied
b done using an oscillating machine or by hand.

for 10 cycles. This rubbing -“-,
The surfaces are graded as “p fatching is less than 40. Observation

result of coated PMMA is cor ipared witl one.and the degree of scratch

; S r———————————————————————_J
surface is measured{by-usig-optic Y]

i} —e
AULINENINYINT
RN IUNRINYIAY
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