DISCUSSION

5.1 Natural Weatheriﬁg

The tensile strength of the exposed samples were found to be

samples. Since, the tensile strength

higher than those of unexposed

of all samples graduall .~ sed ith exposure time, until 5
months and then after Ie;ength decreased rapidly.
The increase of tensi %with the incorporation
of oxygen in atmosphe ' lucidated in scheme 5.1.
Together with the 7 of izing agents presented
in the original PVC ¢ Jtherefore was the induction
time of the _ _ and the exposed
photosensitized ' l_f ensi strength value higher than
values of the : 3.;2 _':'H A Jjhile the elongation at

rupture of the photogénsi : =] ed to zero of its original

L

value faster than the urnph zed PVC as shown in Fig. 4.2
and Fig. 4.3. ¢ f,ned by the effect of
photosensitizer @ hine: he—degradatitn processes. PYC -

chains passed t @J process which was

considered to be one of the observed loss of the mechanical properties
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molecular weight as shown in Fig. 4.4. The average molecular weight
of PVC containing 0.1 %, 0.5 % and 1.0 % by weight of anthraguinone
decreased approximately 2.06, 2.13, 2.43 times respectively and
the benzophenone also decreased approximately 1.88, 2.07 and 2.17
times of the PVC containing O % photosensitizer at the ninth month

of exposure.
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In Fig. 4.8 and 4.7, the carbonyl and hydroxyl absorption of
the sensitized PVC was higher than that of unsensitized PVC and
their original wvalue through the exposure time. The absorption at
1735 cml and 3660 cm~! increased with the increase of exposure
time. The main reaction of the photosensitizers is photoreduction
during the photooxidation processes by abstracting hydrogen on

decompose PVC chains after exci . This cause the initiating

radicals which effects processes by increasing

the content of oxi

groups in the PVC

n > 4 increased X Ame : Furthermore, the long

to a strongly ﬁl Rl :in Fig. 4.9, the

sure time. While

' ll less severely than
the sensitized samples It could be considered that PVC with
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the colour of ¢t
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5.2 Accelerated irradiation test

For accelerated irradiation test by Medium Pressure Mercury
lamp, the tensile strength of the irradiated samples that containing
and not containing photosensitizer were higher than its original
value at the early period. After 48 hours of irradiation, the

tensile strength decreas sradual y with time but the samples

containing photosensitizers ¢ o reasedsmore than the unsensitized ones,
i c&iﬂ tensile properties at

. the formation of the

as shown in Fig.

the early peri

crosslinking s f \
“\ - 8 hours of irradiation.
"l - \ rom the atmosphere which

'ly increase of the

could form the dif tf mo u-’ ~. t es and characterized
by higher tensile' ' 3%}- $IC3 wih the photodegradation
proceeded continuougly by;;,: Ched 1 of the elongation at

rupture of all irradis “sanples; in Fig. 4.12.

The moleBulér of im PVC containing 0.05% ,
0.1%2 and 0.5% b ; benzophenone were about
IS - e B 1 e 1.& .53mtimes less than the PVC

containing 0% phetgsensitizer ,at hours of irradiation

respectlvehﬂ ‘m—xg %n%q Eﬂeﬂ@%eﬂ ’}ﬂ ‘ﬁxe effect of photo-

sensitizer fHcreased the degradatlon processes as chain scission
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Carbonyl and hydroxyl absorption values in Fig. 4.15 and

4.16 were used to study the degradation processes. The absorbance
of sensitized PVC was higher than that of unsensitized PVC from
its original value and increased gradually with irradiation time

similar to the outdoor exposure.

The polyene formation in the laboratory test was determined




only by observing the changes in colour of the irradiated samples.
Since all these samples contained insoluble gel residues that could
not dissolve in any solvent. Thus, the UV spectroscopy method
could not be employed. The irradiated éampleé increased in colour
with irradiation time. The sensitized samples changed rapidly and

severely than the unsensitized one as shown in Fig. 4.17.

5.3 Mechanisms

The studies PVC have been reported
by many the available
information recentl oratory indicate that
regarding the prim , conjugated polyene,
hydroxyl and carbo changes taking place
by main-chain sci ses, may suggest the
possible reaction sche sensitized PVC sample,
the photodegradation pn interaction of UV light
by natural weathering and .; C drradiation can be elucidated
in Scheme 5.1. ,"),a ¢ g

But for t p -: ode D oce%s of sensitized PVC,

the initiation stagg different ?ym the unsensitized one. Since

the photoserﬁt%xﬁ éatww.ﬁ w Ekqmne ) has a highly

absorption c@éfficient for UV light which is easﬂy activated to

ARSI e

initiation stage can be represented by Scheme 5.2.
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Scheme 5.1 Photooxidative degradation reaction of PVC sheet
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Scheme 5'.2 Photosensit'ized degradation reaction.jf PVC sheet

=

AWIANNIUHURTINETIAE

crosslink reaction

2 ~CH2—(lI—CH2—<i7H~ —
Gl =01

Cl

2 ~CH_2—CII—CH2~ iy

0-0

1 cl
“CHg-C-CHz-CH-~
~CHo-C-CHo-CH~

| |

gt 0}

2 R

fa (e
C1-C-0-0-CCL  + 0z

Hz  §H2




	Chapter 5 Discussions
	5.1 Natural Weathering Test
	5.2 Accelerated Irradiation Test
	5.3 Mechanisms


