





' ; 95

22. Tto M., and Porter R.S., "The Effect of Oxygen Diffusion on
the Surface Photo Oxidation of Polystylene," J. Appl.
Polym. Sci. 27(1982): 4471-4476.

23. Nishimura 0., Suziki S., Kubota H., Hattori S., Yoshikawa K.,
and Shirota T., "Mechanical Properties of Weathered
Polystyrene II, Artificial Weathering," Proceedings °

of 24th Japan Congress on Materials Research. (1981):

274-281.

24. Matthan J., Scott K.A., and Wiechers M., ei and

Weathering of Plastics. England: Rubber and Plastics
Research Association of Great Britain, 1970.

25. Jellinek H.H.G., Degradation and Stabilization of Polymer.

New York: Elsevier, 1983.




APPENDIX A

CALCULATION

Calculation of intrinsic viscosity ASTM 1601

1. Relative viscosity (viscosity ratio)

Calculation of the relative viscosity for each

concentration is measured from the average efflux time as follows:

1. = t/t
where
N . = relative viscosity
t = average efflux time in seconds of solution
t_ = average efflux time in seconds of pure solvent

2. Inherent viscosity (logalithmic viscosity number)

Calculation of the inherent viscosity for each

concentration is measured as follows:

A In n,./C

where
Vson = inherent viscosity at concentration C
Inn = natural logarithm of the relative viscosity
C = concentration in grams/100 m1 of solution




3. Specific viscosity
I'l :er__l

sp

where
., = specific viscosity

1=

4. Reduced viscosity (viscosity number)

rlrad = Ylsplc

where

|

reduced viscosity

5. Intrinsic viscosity (limiting viscosity number)
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The four logarithmic viscosity numbers are plotted versus

their respective concentrations on rectilinear graph paper and

then the four reduced viscosity numbers are plotted versus their

respective concentrations on the same graph. The slopes of these

two lines will not be the same, but they converge to the same

value at zero concentration. The intrinsic viscosity,

the intercept of the line at zero concentration.

LN1i, is



APPENDIX B
EXPERIMENTAL DATA
B.1 For outdoor exposure (thickness of film : 0.010 mm.)
Table B.1.1 Viscosity measurement of 0% PPVK for original test
sample at 135 °C
Concentration t1 tz bt t.avz .. L . qif lnqr
(g.d1™H ¢ €
Solvent T1.73 Tl 2, T1.783 71.73
0.08 88.95 88.99 88.97 88.97 1.24 0.24 3.00 2.89
0.16 108.05 108.02 108.06 108.04 1.51 0.51 83.19 2.58
0.24 133.35 133.43 133.38 133.39 1.86 0.88 3.58 2.58
= 0.40 _ 191.76 191.70 191.78 191.74 2.87 1.87 4.18 2.46

Table B.1.2 Viscosity measurement of 0% PPVK for 2 weeks at 135 °C

Concentration| t, t, t, LS M. I M 1nqr
(g.d1™H Gl e
Solvent, 72.40 72.43 72.49 72.44
0.08 86.56 86.62 .86.52 86.57 1.20 0.20 2.50 2.98
0.186 102.77 102.72 102.87 102.79 1.42 0.42 2.82 2.19
0.24 121.66 121.56 121.62 121.61 1.68 0.68 2.83 2.18
1 0.40 169.58 169.20 169.49 169.53 2.34 1.34 3.35 2.12
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»
Table B.1.3 Viscosity measurement of 0% PPVK for 4 weeks at 135 °C
Concentration 1 t, t, tavﬁ N~ qgﬁ 2, Iny_
(g.dl™h) k¢
Solvent 72.88 72.86 72.91 72.88
0.07 83.98 83.79 83.90 83.89 1.158 0.15 2.14 1.80
0.15 97.51 97.62 97.70 97r.81 1.34 0.34 2.2¢7 1.95
% 082 114.04 114.03 114.08 114.05 1.56 0.56 2.54 2.02
G487 143.84 143.82 143.85 143.84 1.97 0.97 2.62 1.83

Table B.1.4 Viscosity measurement of 0% PPVK for 8 weeks at 135 °C

1 2 3 avg
1

Concentration| t t t £ v -qsp oo lnqr
(g.d1™H ; SR

Solvent T2.07 7F2.03 @ T2.16 T72:09

0.07 81.63 81.63 81.63 81.63 1.13 0.13 1.86 1.74
0.14 91.51 91.68 91.51 - 91.54 1.27 0.27 1.9 1.T71
0.21 103.43 103.36 103.41 103.40 1.43 0.43 2.05 1.70

0.35 129.59 129.85 129.59 129.61 1.80 0.80 2.28 1.68
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Table B.1.5 Viscosity measurement of 0% PPVK for 12 weeks at 135 °C

Concentration| t, t, ts' S . L Nep 1NN,
C(g.dl™h c ¢
Solvent f2.23 T2.31 TZ.28 7231
0.08 81.84 81.87 81.79 81.83 1.13 0.13 1.62 1.53
0.15 91.19 9i.3r gi.28: 91.2) 1.28 0.26 1.3 1.64
0.23 102.48 102.51 102.43 102.47 1.42 0.42 1.83 1.52
0.38 127.07 127.03 127.08 127.06 1.76 0.76 2.00 1.49

Table B.1.6 Viscosity measurement of O%.PPVK for 16 weeks at 135 “C

Concentration| t, t, t, L= - s Nep lmr[‘r~
(g.d1™ ) ' e €
Solvent, 72.34 72.27 T2.24 72.28

0.08 80.70 80.74 80.70 80.71 1.12 0.12 1.50 1.42
0.17 90.91 90.91 90.87 50.90 1.26¢ 0.26 1.53 1.36
0.25 101.9¢9 . 101.91 101.9% 101.95 1.41 D.41 1.64 1.37
0.42 1728.38 128.29 128.22 128.20 1.78 0.78 1.86 1.37
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Table B.1.7 Viscosity measurement of 1.0% PPVK for original test
sample at 135 c

Concentration| t, t, t, s Mot Wass Ny lom
(g.d1™") e
Solvent +72.37 72.35 T2.38 72.37
0.08 89.56 89.44 89.56 89.52 1.24 0.24 3.00 2.69
b 0.16 109386 109.94 109.88 109.89 1.52 0.52 3.25 2.62
0.24 133.14 133.16 133.07 133.12 1.84 0.84 3.50 2.54
0.40 191.08 191.03 191.07 191.06 2.64 1.64 4.10 2.43

Table B.1.8 Viscosity measurement of 1.0% PPVK for 2 weeks at 135 C

Concentration| t t t t 1. rls‘p Lp lm‘l‘r~

1 2 3 avyg

1 _ Sy

(g.dl ) C C

Solvent 72.29 72.16 72.26 72.24

0.08 85.03 85.09 85.11 85.08 1.18 0.18 2.25 2.07
0.16 100.07 100.01 100.17 100.08 1.38 0.38 2.38 2.04
0.24 116.19 116.03 116.07 116.10 1.61 0.61 2.54 1.98

0.40 154.52 154.44 154.46 154.47 2.14 1.14 2.85 1.90
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Table B.1.9 Viscosity measurement of 1.0% PPVK for 4 weeks at 135 °C

Concentration| t t t t ﬁr . Nep 170

1 2 3 avg
1

(g.dl ) é C

Solvent. 72.29 T2.06 T2507 72.07

0.09 84.72 84.70 84.76 84.73 1.18 0.18 2.00 2.84
0.18 99.19 99.30 99.21 99.23 1.38 0.38 2.11 1.79
0.27 115.35 115.24 115.41 115.33 1.60 0.60 2.22 1.74
0.45 154.83 154.80 154.81 154.81 2.15 1.15 2.56 1.70

Table B.1.10 Viscosity measurement of 1.0%4 PPVK for 8 weeks

at 135 °C

Concentration t1 t2 t.3 tavg N ne Nep lnqr
(g.d1° ) | I

Solvent, 72.50 72.44 72.46 T2.47
O.bS 83.08 83.14 83.05 83.09 1.15 0.15 1.87 1.55
0.17 94.49 94.56 94.44 94.50 1.30 0.30 1.56 1.54
0.25 108.02 108.00 108.02 108.01 1.49 0.49 1.76 1.60
0.42 139.02 139.08 139.13 139.08 1.92 0.92 2.19 1.55
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Table B.1.11 Viscosity measurement of 1.0% PPVK for 12 weeks

at 135 °C

Concentration| t t t t .. ; N IO
1 —_— —_—

¢g.dls ") ¢ ¢

Solvent 2.19 T2.20 'Y2.24 72.21

0.09 81.38 81.43 81.42 81.41 1.13 0.13 1.44 1.36
0.18 92.45 92.49 92.45 92.46 1.28 0.28 1.56 1.37
0.26 104.84 104.74 104.80 104.79 1.45 0.45 1.73 1.43
0.44 131.75 131.66 131.74 131.72 1.82 0.82 1.86 1.36

Table B.1.12 Viscosity measurement of 1.0%4 PPVK for 16 weeks

at 138 °c
Concentration t.1 tz t.3 t.v, T Mass . e lnqr
(g.d1™H e i
Solvent 72.26 T2.27 T2.24 72.26
0.09 80.30 80.31 80.28 80.30 1.11 0.11 1.22 1.18
0.17 89.04 89.02 89.14 89.06 1.23 0.23 1.35 1.22
0.25 98.41 98.34 98.40 98.38 1.36 0.36 1.44 1.23
0.42 120.46 120.50 120.49 120.48 1.87 0.67 1.60 1.22
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B.2 For irradiation with medium pressure mercury lamp

B.2.1 Thickness of film : 0.010 mm.

Table B.2.1.1 Viscosity measurement of 1.0% PPVK for 4 hours

at 135 °C

Concentration| t t t t . . 'qsp Iny_

1 2 3 avg

1 i, ——

(g.dl1 ) C C

Solvent 2.32 'T2.39 T2.31 72.3214

0.08 83.38 83.31 83.38 83.36 1.15 0.15 1.88 1.75
0.16 95.77 95.81 95.73 95.77 1.32 0.328 2.00 1.74
0.24 109.19 109.11 109.11 109.14 1.51 0.51 2.12 1.T71

0.40 146.65 146.58 146.65 146.63 2.02 1.02 2.55 1.76

Table B.2.1.2 Viscosity measurement of 1.0%4 PPVK for 8 hours
at 135 °C

Concenﬁration ¢ & t o e B P 1“1,

1 ] 3 avg

-1 —— —

(g.dl ) C C

‘Solvent 71.86 71.83 '71.84 T71.84

0.08 81.29 ° 81.20 81.38 81.29 1.13 0.13 ‘1.62 '1.53
0.16 91.42 91.41 91.43 91.42 1.27 0.27 1.69 1.49
0.24 101.13 101.18 101.18 101.18 1.41 0.41 1.71 1.43

0.40 127.52 127.45 127.37 127.45 1.77 0.77 1.92 1.43
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Table B.2.1.3 Viscosity measurement of 1.0% PPVK for 12 hours

at 135 °C

1 2 3 avg

Concentration| t t t t . qsp' lew 109,

1

(g.d1” ) e C

Solvent 72.06 71.98 72.01 72.02

0.08 . 80.57 80.48 80.53 80.53 1.12 0.12 1.50 1.42
0.16 90.25 90.20 90.20 90.22 1.25 0.25 1.56 1.39
0.24 100.21 100.30 100.28 100.26 1.39 0.39 1.62 1.37
0.40 124.87 124.94 124.95 124.92 1.73 0.73 1.82 1.37

Table B.2.1.4 Viscosity measurement of 1.0%4 PPVK for 16 houfs
at 135 °C

Concentration| t t t t ﬂr R 1ﬂp lmlr

1 2 - 3 avg

1

(g.dl” ) C ¢

Solvent T2.81 72.32 72.34 72.32

0.08 79.41 79.31 79.39 79.37 1.10 0.10 1.25 1.19
0.16 87.45 87.47 87.33 87.42 1.21 0.21 1.31 1.19
0.24 95.97 95.87 95.92 95.92 1.33 0.33 1.38. 1.19

0.40 120.45 120.47 120.53 120.48 1.66 0.66 1.65 1.27




Table B.2.1.5
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Viscosity measurement of 1.0%4 PPVK for 20 hours
at 135 °¢
Concentration t, | t, t, t'“g 1. i | ln'qr
(g.d1°H) ¢ i
Solvent T2.73 72.70 T72.80: 72.74
0.08 79.06 79302 79.04 79.04 1.09 0.09 1.12 1.08
0.16 86.43 86.38 86.40 86.41 1.19 0.19 1.19 1.09
0.24 94.73 94.69 94.65 94.69 1.30 0.30 1.25 1.09
0.40 112.70 112.83 112.78 112.77 1.55 0.55 1.38 1.10
Table B.2.1.6 Viscosity measurement of 1.0%4 PPVK for 4 hours
at 135 °C
Concentration ’t.1 . ’c.2 t.:3 11;3“”= "lr Nep N ap Invl
(g.d1° ) c
Solvent 72.65 72.70 72.71 °72.89
0.08 82.90 82.96 82.87 82.91 1.14 0.14 1.75 1.64
0.16 96.41 96.34 96.386 96.37 1.32 0.32 2.00 1.74
0.24 108.84 108.83 108.86 108.83 1.50 0.50 2.08 1.69
0.40 143.01 143.01 143.06 143.06 1.97 0.97 2.42 1.70




Table B.2.1.7

Viscosity measurement
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of 1.04 PPVK for 8 hours

at 135 °C
Concentration t1 t.2 ta tavﬂ qr qsp Nep 1nn
(g.d1™H ¢
Solvent 72.78 72.70 72.72 72.73
0.08 83.48 80.58 80.45 80.50 1.11 0.11 1.38 1.30
0.16 91.77 94.69 91.74 91.73 1.26 0.26 1.62 1.44
0.24 102.70 102.69 102.69 102.69 1.41 0.41 1.71 1.43
'0.40 130.81 130.75 130.84 130.86 1.80 0.80 2.00 1.47
Table B.2.1.8 Viscosity measurement. of 1.0% PPVK for 12 hours
at 135 °C
Concentration t, tz t3 tavc N~ Qsp qsp lnqr
(g.d1™h) c ¢
4
Solvent 72.99 72.85 7T2.95 72.93
0.08 80.51 80.42 80.586 80.50 1.10 0.10 1.25 1.19
0.16 92.64 92.84 92.77 92.75 1.27 0.27 1.69 1.49
0.24 100.08 100.13 100.02 .100.08 1.37 0.37 1.54 -.1.31
0.40 127.06 127.18 127.99 1.74 0.74 1.85 1.38

127.08




Table B.2.1.9

Viscosity measurement
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of 1.04 PPVK for 16 hours

at 135 °C
Concentration| t, B t, e R T 17 Nep 1M
(g.d1™ ) g e
Solvent T377 T3.72  T8.69 '73.73
0.08 80.59 80.57 80.54 80.57 1.09 0.09 1.12 0.08
0.16 87.62 87.64 87.62 87.63 1.19 0.19 1.19 1.09
0.24 95.42 98.87 95.51 95.50 1.30 0.30 1.25 1.09
0.40 117.44 117.49 117.39 117.44 1.59 0.59 1.48 1.16
Table B.2.1.10 Viscosity measurement of 1.0% PPVK for 20 hours
at 135 °C
Concentration t1 tz ta tavn s qsp Nes 1“1,
(g.d1™h €. &
Solvent 72.96 T72.99 T72.94 T72.96
0.08 78.83 78.84 78.85 78.84 1.08 0.08 1.00 .0.98
0.16 86.09 86.09 86.12 86:10 1.18 0.18 1.12 1.03
0.24 93.74 9375 93.71 93.73 1.28 0.28 1.17 -1.03
0.40 114.34 114.52 114.48 114.45 1.57 0.57 1.42 1.13
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Table B.2.1.11 Viscosity measurement of 0.5% PPVK for original

test sample at 135 °C

Concentration| &, t, t, Bt 9. L 488 Nep 1M,
(g.d17" € &
Solvent €2:28 72,20 ' 72,28 'T2.25

0.08 89.38 89.49 89.41 89.43 1.24 0.24 3.00 2.69
0.16 109.68 109.64 109.74 109.69 1.52 0.52 3.25 2.62
0.24 133.45 133.45 133.50 133.47 1.85 0.85 3.54 2.56
0.40 192.63 192.59 192.71 192.64 2.67 1.87 4.18 2.46

Table B.2.1.12 Viscosity measurement of 0.

5% PPVK for 4 hours

at 135 °C
Concentration t, t, t.3 t.“= N /. R 1“1,
(g.d1™ c <
Solvent T2.:54 72.56 72.62 T2.57
0.08 83.086 83.04 83.05 83.05 1.14 0.14 1.75 1.864
0.16 96.16 96.10 96.17 ._96.14 1.32 0.32 2.00 1.74
0.24 109.92 109.94 109.99 109.95 1.52 0.52 2.17 1.74
0.40 147.14 147.13 147.16 147.14 2.03 1.03 2.58 1.77
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Table B.2.1.13 Viscosity measurement of 0.5% PPVK for 8 hours

at 135 °C

Concentration t.1 t.2 ta tavg 1. New qsp lnqr
(g.d1™h) - c c

Solvent 72.72 72.84 TF2.77 ‘T2.78
0.08 . 81.89 81.97 81.94 81.92 1.12 0.12 1.50 1.42
0.16 91.862 91.64 91.57 91.61 1.26 0.26 1.62 1.44
0.24 103.87 103.82 103.86 103.85 1.43 0.43 1.79 1.49
0.40 131.52 131.56 131.53 131.54 1.81 0.81 2.02 1.48

Table B.2.1.14 Viscosity measurement of 0.5% PPVK for 12 hours

at 135 °C
Concentration t, tz ta tgvz N s, Alais lnqr
(g.d17H c C
Solvent 72.91 T2.84 72.88 72.88
0.08 80.82 80.84 80.80 80.82 1.11 0.11 1.38 1.30
0.16 90.74 90.77 90.68 20.73 1.24 0.24 1.50 1.34
0.24 102.3%. 10248 5302:15. 402.13 1.40 0.40 1.67 . 1.40
0.40 131.60 131.58 131.60 131.59 1.81 0.81 2.02 1.48
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Table B.2.1.15 Viscosity measurement of 0.5% PPVK (the middle film)

for 16 hours at 135 “C

Concentration| t t t t N2 e s Inn
(g.d1™ ¢ C

Solvent T2:87 72.81  T2.77 'H42.82

0.08 79.67 T79.76 79.70 79.71 1.09 0.09 1.12 1.08
0.16 87.13 87.05 87.06 87.08 1.20 0.20 1.25 1.14
0.24 96.33 96.41 96.37 96.37 1.32 0.32 1.33 1.16
0.40 119.19 119.02 119.14 119.12 1.64 0.64 1.60 1.24

Table B.2.1.16 Viscosity measurement of 0.5% PPVK (the beginning

film) for 16 hours at 135 °C

Concentration| t t t t Ny New Nep lnqr

1 2 3 avg
1 i

(g.dl ) C C

Solvent T2:13  HES18 %215 T2.15

0.08 79.88 T79.59 . 79.66 79.60 1.10 0.10 1.25 1.19
0.16 87.90 87.71 87.86 87.82 1.22 0.22 1.38 1.24
0.24 96.63 96.79 96.71 96.71 1.34 0.34 1.42 1.22

0.40 118.66 118.77 118.70 118.71 1.64 0.64 1.60 1.24
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Table B.2.1.17 Viscosity measurement of 0.5% PPVK (the end film)
. for 16 hours at 135 °C

Concentration| t, t, t, T . Nen New 17N,
(g.d1°H e e
Solvent T2.14 T2:13 {BAS P24

0.08 79.74- 7T79:56 79.89 79.66 1.10 0.10 1.25 1.19
0.16 87.38 87.48 87.43 87.43 1.21 0.21 1.51 1.19
0.24 96.52  96.88 9B8.57 96.59 1.34 .0.34 1.42 1.22
0.40 11813 1%8.17 118.20 118.18 1.54 0.84 :1.680 1.24

Téble B.2.1.18 Viscosity measurement of 0.5% PPVK for 20 hours
at 135 °C

Concentration| t 1, t t M qsp e lnqr

1 2 3 avg

(g.d1”h) c C

Solvent T2.22 - 02.25" 12:26 - 'T2.24

0.08 78.13 78.16 T78.15 T78.15 1.08 0.08 1.00 0.96
0.16 | 84.99 84.88 84.9. 84.93 1.18 0.18 1.12 1.03
0.24 93.39 ‘93.32 93.38 93.36 1.29 0.29 1.21 1.06

0.40 $10.2Y 140.24 110,23 110.23 * 1.53 0.63 1.32 1.06
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Table B.2.1.19 Viscosity measurement of 0.1% PPVK for original test

sample at 135 °c

Concentration| ¢, t, t, b s R Nep 1“1,
(g.d1™ ) c ¢
Solvent 71.91 T71.98 T71.95 T71.95

0.08 89.06 89.05 89.09 89.071 1.24 0.24 3.00 2.69
0.16 109.30 109.24 109.23 109.26 1.52 0.52 3.25 2.62
0.24 133.78 133.86 133.84 133.83 1.86 0.86 3.58 2.58
0.40 190.77 190.80 190.72 190.76 2.65 4.12 2.44

1.65

Table B.2.1.20 Viscosity measurement of 0.1% PPVK

for 4 hours

at 135 °C
Concentration t; tz ta t“_ﬁ qr Nep N lnq
(g.d17H) c ¢
- Solvent 72.33 72.30 72.35 72.33
0.08 83.48 83.42 83.51 83.47 1.15 0.15 1.88 1.75
0.186 95.84 95.76 95.81 95.80 1.32 0.32 2.00 1.74
0.24 110.34 110.27 110.37 110.33 1.52 0.52 2.17 1.74
0.40 147.95 147.94 147.86 147.92 1.04 2.60 1.78

2.04
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Table B.2.1.21 Viscosity measurement of 0.1% PPVK for 8 hours
at 135 °C
Concentration| t 3 t, t, I L R - 3
(g.d1™ ) C. €
?
Solvent 12.07 72.00 '72.11 72.09
0.08 81.14 81.19 81.24 81.19 1.13 0.13 1.62 1.53
‘ 0.16 92.64 92.63 92.67 92.65 1.28 0.28 1.75 1.54
0.24 104.96 104.84 104.99 104.93 1.46 0.46 1.92 1.58
0.40 133.58 133.80 133.59 133.59 1.85 0.85 2.12 1.54
Table B.2.1.22 Viscosity meqsurement of 0.1% PPVK for 12 hours
at 135 °C
Concentration| t, t, t, t“g e Wais 2 (9 lnvlr
(g.d17 ") © €
Solvent 2.18 7218 T72.18 " TF2.18
0.08 80.01 80.02 80.04 8007 “1:11. D11 1.38 1.30
0.16 90.90 90.52  90.45 90.46 1.25 0.25 1.56 1.39
0.24 100.66 100.61 100.56 100.61 1.39 0.39 1.62 1.37
0.40 128.56 1:78: -0.78 1.95 1.43

128.52 128.67 128.58
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Table B.2.1.23 Viscosity measurement of 0.1% PPVK for 16 hours

at 135 °C

Concentration t1 tz ta t‘v‘ qr qu | 1nqr
(g.d1™ ) ¢ C
Solvent 72.09 72.08 72.02 72.06
0.08 79.28 79.15 79.23 79.22 1.10 0.10 1.25 1.19
0.16 88.52 88.55 88.47 88.51 1.23 0.23 1.44 1.29
0.24 96.73 96.84 96.89 96.82 1.34 0.34 1.42 1.22
0.40 123.88 123.76 123.85 123.83 1.72 0.72 1.80 1.38

Table B.2.1.24 Viscosity measurement of 0.1% PPVK for 20 hours

at 135 °C

Concentration| t t t t N e Nep lnqr

1 2 3 avg

1 — .

(g.dl ) ' ¢ ©

72.59 72.64 72.55 - 72.59

79.00 79.05 79.07 79.04 1.09 0.09 1.12 1.08
87.08 87.13 87.00 87.07 1.20 0.20 1.25 1.14
94.59 94.61 94.62 94.62 1.30 0.30 1.25 1.09
114.81 - 114.83 114.88 118.84 1.58 0.58 1.45 1.14

-
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Table B.2.1.25 Viscosity measurement of 0.5% PPVK (MW 10°) for

original test sample at 135 C

116

Concentration| &, t, t, b n. i o Inn_
(g.d1™h) e ¢
Solvent 72.868 72.48 [2:49 7T2.80

0.08 90.69 9G.69 80.71 S0.70 ‘'1.258 0.258 3.12 2.79
0.16 114.14 114.14 114.00 114.09 1.57 0.57 3.56 2.82
0.24 141.74 141.68 141.70 141.71 1.95 0.95 3.96 2.78
0.40 216.69 216.49 216.56 216.58 2.99 1.99 4.98 2.74

Table B.2.1.26 Viscosity measurement of 0.5% PPVK (MW 10°) for

4 hours at 135 C

Concentration| t, t, t, b N . Nep lnqr
(g.d1™h) £ &
Solvent T2.80 T2.83 7T72:.680 ' T2.81
_0.08 84.52 84.56 84.52 84.53 1.16 0.16 2.00 1.86

0.16 99.34 99.46 99.31 99.37 1.37 0.37 2.31 1.97
0.24 115.67 115.53 115.56 115.59 1.89 0.59 2.46 1.93
0.40 164.41 Z2.26) 2.268. 3,18 2.04

164.43 164.55 164.46




Table B.2.1.27 Viscosity measurement’ of 0.5% PPVK

8 hours at 135 C

nz

W 10°) for

Concentration t1 tz t, t.“2 1. qsp N lnqr
(g.dl™ T ¢
Solvent. T2.41 72.43 TZ2s41 T2.42

0.08 81.87 81.99 81.88 831.91 1.13 0.13 T.BZ2 1.53

0.16 93.68 93.69 93.74 93.70 1.29 0.29 1.81 1.59

0.24 107.79 107.64 107.74 107.72 1.49 0.49 2.04 1.66

0.40 143.55 143.42 143.45 143.47 1.98 0.98 2.45 1.71

Table B.2.1.28 Viscosity measurement of 0.5%4 PPVK (MW 10°) for
12 hours at 135 C

Concentration t1 tz t3 taug n.. o Woss 1nqr
(g.d1™h) T ¢
Solvent 72.63 T72.65 T2.863 T2.864

0.08 84.65 81.55 81.58 81.59 1.12 0.12 1.50 1.42
0.16 92.57 92.55 92.64 . 92.59 +1.27 0.27 1.69 1.49
0.24 106.06 106.06 106.07 106.06 1.46 0.46 1.92 1.58
137.59 137¢.59 13750 13%.41 137.50 1.89 0.89 2.22 1.59
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Table B.2.1.29 Viscosity measurement of 0.5% PPVK (MW 10°) for
16 hours at 135 C
Concentration t1 t2 ts t.avg N, £ T qsp 1“ﬂr
(g.d1™ 5 c
Solvent 72.38 . 72,39 . T2.34 72.358
0.08 T9.41 79.48 79.34 .41 1.0 0.10 1.25 4.19
0.16 88.55 88.45 88.49 88.50 1.22 0.22 1.38 1.24
0.24 98.52 98.47 98.51 98.50 .1.36 0.36 1.50 1.28
0.40 126021t 126.31 A4268:30 428.27 1.74 '0:74 1.85 1,38
Table B.2.1.30 Viscosity measurement of 0.5%4 PPVK (MW 10°) for
20 hours at 135 C
Concentration t1 t, ta tavz e e Vi 1“Wr
(g.d1™h P
Solvent, 72.12 72.10 T2.16 72,13
0.08 78.11 78.03 78.02 78.05 1.08 0.08 1.00 0.98
0.16 85.05 85.17 85.02 85.08 1.18 0.18 1.12 1.03
0.24 92.34 92.30 92.37 92.34. 1.28 0.28 1.7 1.03
0.40 114.03 114.03 114.03 114.05 1.58 0.58 1.45 1.14
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B.2.2 Thickness of film : 0.020 mm.

Table B.2.2.1 Viscosity measurement of 0% PPVK for original test

sample at 135 °C

Concentration| t, t, bt b 1. Nes Y s lnqr
(g.dl™ e &
Solvent T2.16 7238 T2.19 . T72.17

0.08 88.95 88.88 88.95 88.93 1.23 0.23 2.88 2.59
0.16 107.46 107.36 107.43 107.42 1.49. 0.49 3.06 2.49
0.24 133.40 133.31 133.38 133.36 1.85 0.85 3.54 2.56
0.40 186.35 186.41 186.38 186.38 2.58 1.58 3.95 2.37

Table B.2.2.2 Viscosity measurement of 0% PPVK for 4 hours

at 135 C

Concentration| ¢t t t t e . B s lnqr

: 3 2 2 avg

1 —_— —

(g.dl” ) C ¢

Solvent Ol i To2D e T2.88  'T2.28

0.08 85.18 85.15 85.13 85.15 1.18 0.18 2.25 2.07
0.15 99.34 09.33 99.37 99,35 1.87. 0.37 2.47 2.10
0.23 116.20 116.20 116.28 116.23 1.61 0.61 2.65 2.07

0.38 159.76° 159.80 159.78 159.78 2.21 1.21 3.18 2.09
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Table B.2.2.3 Viscosity measurement of 0% PPVK for 8 hours

at 135 C

Concentration L, t, t, tavz 1. M New I“Q,
(g.dl™ a0 e

Solvent 72.20 T2.19 72.26 12,22
0.07 82.56 82.59 82.61 82,59 1:14 0.14 200 L.ST
0.13 94.76 94.73 94.74 84.74 1.31. 0.31 2.38 2.08
0.20 107.03 107.02 107.08 107.04 1.48 0.48 2.40 1.986
0.33 138.64 138.70 138.83 138.66 1.92 0.92 2.79 1.98

Table B.2.2.4 Viscosity measurement of 0% PPVK for 12 hours

at 135 C

Concentration| +t, By t, b e Y Ml Inq
(g.d1™ ) : g e

Solvent T2.27 T2.28 72.25 TZ2.27
0.06 80.12 80.12 80.07 80.08 1.11 ©0.11 1.83 1.74
0.13 90.52 90.46 90.82 90.50 1.28. 0.25 1.9 1.%72
0.19 101.04 101.08 101.12 101.08 1.40 0.40 2.10 1.69
0.32 125.46 125.40 125.52 125.46 1.74 0.74 2.31 1.73
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Table B.2.2.5 Viscosity measurement of 0% PPVK for 16 hours
at 135. ¢
Concentration| t t, t = t.“g e ’]sﬂ '}Ep lm]
(g.dl™H LT
Solvent 71.98 T71.90 71.95 T1.94
0.08 79.85 79.88 79.89 79:84 1.11 9.11 1:38: 1.30
0.16 87.52 87.59 87.862 87.58 1:.22. 0.22 1.38 ‘1.24
0.24 96.09 96.02 96.01 96.04 1.34 0.34 1.42 1.22
0.40 116.09 116.01 116.05 116.05 1.81 0.61 1;52 1.19
Table B.2.2.6 Viscosity measurement of 0% PPVK for 20 hours
at 135 C
Concentration| t t, ty t.mif "]r - Mo lnvlr
(g.d1™h) ¢ e
Solvent 72.51 72.56 72.41 72.57
0.08 79.38 79.30 79.28 7T9.32 .09 0,09 1.12 1.07
0.16 86.53 86.66 86.72 8634 =1.19, 0.19 1.8 1.09
0.24 - 95.15 95.14 95.086 95.12 1,31 031 1.20  1.12
0.40 114.88 114.86 114.86 114.87 1.58 0.58 1.45 1.14
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Table B.2.2.7 Viscosity measurement of 2.0%4 PPVK for original test

sample at 135 C

Concentration| t, t, t, b 1. el N, 1m_
(g.d1° 5 : e T
Solvent 71,91 T1.91 “71.91 TFL.91

0.08 .87.59 87.63 87.66 B87.59 1.22 0.22-2.75 2.48
0.16 106.88 106.88 106.87 106.88 1.49. 0.49 3.06 2.49
0.24 129.76 129.75 129.86 129.77 1.80 0.80 3.33 2.45
0.40 184.66 184;64 184.67 184.66 2.57 1.57 3.92 2.36

Table B.2.2.8 Viscosity measurement of 2.0% PPVK for 4 hours

at 135 C

Concentration t1 tz ta tavg qr _ qsp qnp lnqr
(g.d1™ ) c c
Solvent, T2.13 T72.09 72.18 72.13 )
0.08 85.62 85.85 85.48 85.54 1.18 0.18 2.25 2.07
0.17 101.93 101.99 101.95 101.96 1.41. 0.41 2.41 2.02
0.25 121.98 121.85 121.90 121.91 1.69 0.69 2.76 2.10
0.42 167.49 167.33 167.29 .167.37 2.32 1.32 3.14 2.00
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Table B.2.2.9 Viscosity measurement of 2.0% PPVK for 8 hours
at 135 °C

Concentration| t, t, t, t.v, . | Ths lnﬂ,
(g.d17h) Cc v
Solvent 72.28 72.32 T2.29 72:30
0.10 85.88 85.82 85.98 85.86 1.19 0.19 1.90 1.74
0.19 101.70 101.71 101.77 101.73 1.41. 0.41 2.18 1.81
0.29 120.82 120.84 120.89 120.85 1.87 0.67 2.31 1.77
0.48 165.61 165.41 165.68 /165.5'? 2.29 1.29 2.69 1.73

Table B.2.2.10 Viscosity measurement of 2.0%4 PPVK for 12 hours

at 135 C

Concentration t.1 tz t.a tav: . Nais Naie lnq
(g.d1” ) g i

Solvent 72.30 72.21 72.21 72.24
0.09 83.21 83.23 83.21 83.22 1.15 0.15 1.67 1.55
0.19 97.84 94.91 97.87 97.87 1.35. 0.35 1.84 1.58
0.28 133.28 133.34 133.26 133.29 1.57 0.57 2.04 1.81
0.47 151.09 151.10 151.13 151.11 2.09 1.09 2.32 1.57
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Table B.2.2.11 Viscosity measurement of 2.0% PPVK for 16 hours

at 135 C
Concentration tl ta t3 tavg qr qsﬂ T Inqr
(g.d1™h g 6
Solvent T2.258 T2.28 72.31 T2.27
0.08 79.08 79.186 79.13 79.12 1.09 92.09 1.12 1.08
0.16 85.93 85.87 85.88 85.89 1.19 0.19 1.19 1.09
0.24 92.81 92.88 92.76 92.82 1:28 0.28 1.17 1.03
0.40 108.28 108.39 108.24 108.30 1.50 0.50 1.25 1.01
Table B.2.2-12 Viscosity measurement of 2.0% PPVK for 20 hours
at 135 C
Concentration tl tz ta tav: . . Ten lnqr
(g.dl™ ) & @
Solvent T72.59 - 72.60 72.59 72.59
0.08 78.13 78.08 78.13 78.11 1.08 0.08 1.00 0.96
0518 84.36 84.32 84.25 84.31 1.16. 0.16 1.00 0.93
0.24 ‘92.55 92.53 92.56 92,588 1.27 0.27 1:12° 1.00
0.40 108.56 108.60 180.59 180.58 1.50 05850 1585 101
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B.3 Examples of find intrinsic viscosity

Example B.3.1 Intrinsic viscosity of 0% PPVK for original

sample (data from Table B.1.1)

Intrinsic  viscosi
45 sity

4.01

3.5¢1

3'0..

2.51

2.0¢

1.5¢

1.0+

0.5¢

L§ ] 1 L]

0 0.08 0186 024 0.32 0.40

Concentration (g/di)

—— reduced viscosity -=— inherent viscosity

Fig. B.3.1. Intrinsic viscosity of 0% PPVK for original sample
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Example B.3.2 Intrinsic viscosity of 1.0%4 PPVK for

original sample (data from Table B.1.T7)

Intrinslc  viscosity

2.01

1.51

1.0t

0.5

i L] I L)

0 0.08 0-16 0.24 0.32 040

Concentration (g di}

reduced viscosity —— inherent viscosity

Fig. B.3.2 Intrinsic viscosity of 1.0% PPVK for original sample



APPENDIX C

GPC CHROMATOGRAMS OF POLY (PHENYL VINYL KETONE)
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APPENDIX D

METEOROLOGICAL DATA

. Month | Air Temp. ()| Humidity(%)| Rainfall(mm.)| Radiation
1991 (MI/m")
.l
i January 2%:5 74 0.0 16.67
| February 20.9 70 |24 19.34
March 30.0 76 0.1 23.00
April 30.6 76 1.1 22.48
May 30.6 76 5.1 20.59
June 29.5 76 ) 17.71
July 29.3 T3 6.9 18.02
August 28.7 T4 3.8 16.04
September 28.7 76 8.9 16.23
October 27.8 76 5.6 16.81
November 26.4 70 1.2 18.60
% December 26.0 Tid 0.1 16.34

The meteorological data were collected from The Monthly Report

of the Climatology Division, Meteorological Department.
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