CHAPTER 6
FILM SYNTHESIS AND PRELIMINARY RESULT

6.1 Film Synthesis
Polyacetylene was first synthesized by addition polymerization. This
olymer chain. Nowadays polymer can
& rge techniques. This technique
it use initiator and catalyst. This
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Acetylene gas is intro control.
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Acetylene gas is introduced mto the reactor for 3 minutes. After that, the

reactor chambeﬁ ﬁcﬁeﬂa wg wﬁ w ﬂf‘)ﬂﬂg’ repeated the same

procedure for thrée times to mummuze the contammants in the chamber Introduce
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Finally, switch on the RF generator. The vacuum capacitor of matching
network was tuned frequently to obtain minimum reflected power. Increasing RF power
to the RF-PECVD system until the E-mode of plasma generateda. The RF generator is

adjusted to a RF power of 100 watt for 5 minutes. The treated substrates were then
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analyzed by NMR spectroscopy and IR spectroscopy. Photograph of polyacetylene thin-

film is shown in figure 6.1.

Figure 6.1: Photograph of lene ! ilm on glass substrate

6.2 Film Analysis

NMR spectrosco roscopy techniques are used in the
study of polymer thip ive information about the
chemical structure o j bsorption measurements
can give quantitative Eo sitiorﬂ;f any mixture [15, 16]. By

allowing infrared radiation’tg-pass through the sample, an infrared absorption spectrum
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appear is equai"to the frequency of one of the normal modes q?f vibration of the
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modes a8 shown in Figure 6.2.
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Stretching:

Figure .:! shows a summary of the sorption bands (group

frequencies) from important groups. This scheme is very useful in chemical analysis.

The presence °fﬂ u& Qdﬂﬂr&ﬂ @W&lﬂoﬂ ﬁgests the presence

of certain groups 'ﬂ the sample. For example, IR spectra of methanel (CH,OH) show
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streching s”ow peak between 3300-3700 cm’.
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NMR spectroseony can give a large amount of information about the structure of
polymers [15, 16]. By j ition een « sigy levels caused by the
interaction of the materia wnth electromagnetlc radiation, VR spectra are obtained.
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6.2.1 Measurements of the thin film

The IR spectra were recorded on a Nicolet Impact 410 at room
temperature with the KBr (Potassium Bromide) disc with 1%(w/w) polymer. NMR spectra

were recorded in CDCI, solution on an ACF 200 MHz Bruker instrument. Chemical shifts
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are given in parts per milion (ppm) downfield from tetra methylsilane as internal

standard.

6.2.2 Results and discussion

From the structure of polya

etylene (w CH=CH-CH=CH-CHw). IR spectra
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Figure 6.4: The IR spectra of thin-film
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The 'H NMR spectra of the thin film are shown in Figure 6.5. The spectra
of the thin-film shows peaks around 5.69-6.51 ppm for the vinylic protons (H-C=) of
polyacetylene due to thin-film molecules have C=C. The hydroxylic protons (OH) show
peak at 2.0 ppm [17,18,19,20]. The peaks around 2.10-2.30 ppm and 3.4-4.2 ppm due

to protons near the hydroxyl protons (Figure 6.6). These peaks show thin-film has

onjugate double bonds. The protons -CH-CH
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hydroxy groups that from by oxidation of
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Figure 6.6: Proton environment structures
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The data from IR and NMR spectroscopy can concluded that the thin-film
has ~C=C- bonds, =C-H bonds and -C-OH bonds. The -C=C- bonds and =C-H bonds
due to the functional group of polyacetylene and the ~C-OH bonds due to oxidation of
polyacetylene by oxygen and moisture in air. Therefor, this thin-film should be

polyacetylene.
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