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APPENDIX A
FOR OUTDOOR EXPOSURE

TABLE A.1-1.1 Viscosity Measurement of 0 % photosentisizer
for outdoor exposure at 30°C [ control ]

conc.(g/iOO ml) to tav rlrel ninh qred
0.0400 0.723 0.734
0.0800 0.7186 0.737
0.1200 0.709 0.741
0.2000 0.696 0.747
TABLE A.1-1.2 Vi : fnent _ shotosentisizer

[ 1 month ]

cone. (g/100 ml) r\inh ‘ qred

0.0400 0.722 0.733
0.0800 - 0.715 0.736
0.1200 0.708 0.738
0.2000

0.694 0.745

s g AT
Al e

070400 37.71 38.81 | 1.0282 0.718 0.728
0.0801 37.71 38.92 | 1.0586 0.711 0.732
0.1201 37.71 41.04 | 1.0883 0.704 0.735

0.2002 37.71 43.30 | 1.1482 0.680 0.740




TABLE A.1-1.4 Viscosity Measurement of 0.74 photosentisizer
for outdoor exposure at 30°C [ 3 months ]

conc.(g/100 ml) to tav nrel. ninh Qred
0.0400 37.86 38.96 | 1.0291 0.716 | . 0.726
0.0800 37.86 40.07 | 1.0584 | 0.709 0.730
0.1200 37.86 41.19 | 1.0880 0.703 0.733
0.2000 37.86 .46 | 1.1479 0.680 0.740

TABLE A.1-1.5 Vis ' otosentisizer

conc.(g/100 ml) nred
0.0400 0.721
0.0800 0.724
0.1200 0.727
0.2000 0.733

TABLE A.1-1.6 psentisizer
13 :
conc. (g/100 ml) ninh nred
=
0.0400 n%3 0.703
0.0801 .887 0.706
0.1201 ﬂu 37. 85 40.86 | 1.0853 0 681 0.710
0.2002 37. 65 €43.05 | 12434 0.716
ARITRIN T A RN Y —
9

- TABLE A.1-1.7 Viscosity Measurement of 0 % photosentisizer

for outdoor exposure at 30°C [ 6 months ]

conc.(g/100 ml) to tav nrel ninh nred
0.0400 37.87 38.85 | 1.0285 0.702 | 0.712
0.0801 37.87 40.04 | 1.0573 0.696 0.716
0.1201 37.87 41.14 | 1.0863 0.689 0.718
0.2002 37.87 43.36 | 1.1450 0.676 0.724
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TABLE A.1-1.8 Viscosity Measurement of UL% photosentisizer
for outdoor exposure at 30°C [ 7.5 months ]

conc.(g/100 ml) to tav nrel ninh nred
0.0400 381.25 | 402.04 | 1.02786 0.880 0.683
0.0800 391.25. ] 412.93 | 1.0564 0.674 0.693
0.1200 391.25 | 423.95 | 1.0836 0.669 0.696
0.2000 391.25 .29 | 1.1408 0.658 0.703

9 months 1]

conc.(g/100 ml nred
0.0400 0.673
0.0801 0.877
0.1201 0.680
0.2002 0.687
TABLE A.1-2.1 ! iscos thraquinone
conc. (g/100 ml)j to tav nred

S 6l ey 28

0.2002 37.75 43.49

TR TR AW TINE TR

TABLE A.1-2.2 Viscosity Measnrement of 0.1 % Anthraaninone
for ontdoor exoosnre at 30°C I 1 month 1

conc.(g/100 ml)| to tav nrel qinh 1 nred
0.0400 -~ 88 38.00 | 1.0286 0.728 0.738
0.0801 3¢.88 40.13 | 1.05%4 Q721 0.742
0.1201 37.88 41.27 | 1.0835 0.714 0.745
0.2002 37.88 43.58 '|'-1.1505 0.700 0.752
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TABLE A.1-2.3 Viscosity Meésurement of 0.1 % Anthraguinone
for outdoor exposure at 30°C [ 2 months ]

cone. (g/ 100 m1) | to tav nrel ninh nred
0.0400 37.%7 38.79 1.0283 0.713 8.723
0.0800 i AT 4 39.89 | 1.0581 0.708 0.726
0.1200 i 41.00 | 1.0875 0.688 0.729
0.2000 S A 43.24 | 1,1489 0.686 0.735

TABLE A.1-2.4 % Anthraguinone
. [ 3

months ]

conc. (g/100 ninh nred
0.0400 0.702 0.712
0.0801 0.896 0.715
0.1201 0.689 0.719
0.2002 0.877 0.725

TABLE A.1-2 3 Visga"g 0.1.% Anthraguinone

| For 4 months ]
conc.(g/lOOEl) nrel | | ninh | nred
o 0400 37.71 | 38¢76 | 1.0278 | 0.887 | 0.898

0 ?%‘Nﬂ o1 7t Viol | £ | 57 | 07

AR AN I NW’]’W]M&JE |

TABLE A.1-2.6 Viscosity Measurement of 1.0 % Anthraguinone-
for outdoor exposure at 30°C [ 5 months 1

conc.(g/100 m1) | to tav nrel ninh nred
0.0400 37.88 38.91 | 1.0272 0.871 0.680
0.0800 37.88 39.95 | 1.0546 0.665 0.683
0.1200 37.88 41.00 | 1.0824 0.660 0.686
0.2000 37.88 43.12 | 1.1383 0.648 0.692




447

»

TABLE A.1-2.7 Viscositv Measurement. of 0.

1 % Anthraguinone
for outdoor exvosure at 30 C [ 6

months ]

conc.(g/100 ml) to tav nrel ninh nred
0.0400 37.76 38761 1:0265 0.653 0.661
0.0801 37.76 398.77 | 1.0532 0.648 0.665
0.1201 37.76 40.79 | 1.0802 0.643 0.668
0.2002 37.76 42.86 | 1.1351 0.633 0.675

\\\\V///
\.,_"1.:!* f

TABLE A.1-2.8 SCOSity 0.1 % Anthraguinone

for” cubdoor v__%cr75months1

conc. (2/100 g | —gavi f ninh | nred
0.0400 ' 0.633 | 0.641
0.0800 0.8628 0.644
0.1200 0.623 0.647
0.2000 0.613 0.652

bt (g/lOOBl) alnk fired

0 0400 0.613| 0.620
.603 | 0.624

u EJ .605 | 0.628

0 20@ 0. 598 0.635

ARIANN TN w*wmaa

TABLE A.1-3.1 Viscosity Measurement of 0.5 X Anthraguinone
for outdoor exposure at 30 C [ control ]

conc.(g/100 ml) to tav nrel | ninh nred
0.0400 384.34 | 406.26 1.0302 0.745 0.756
0.0799 384.34 | 418.33 1.0608 0.739 0.761
0.1189 394.34 | 430.57 1.0818 0:733 0.766
0.19388 384.34 | 455.47 1.1550 0.721 0.776




118

TABLE A.1-2.7 Viscositv Measunrement of 0.1 % Anthraguinone
for outdoor exposure at 30°C [ 8 months ]

cone.(g/100 ml) to tav nrel ninh nred
0.0400 37.76 38.76 | 1.0285 0.653 0.661
0.0801 37.786 39.77 |-1:0632 0.648 0.665
0.1201 37.76 40.79 | 1.0802 0.6843 0.668
0.2002 87.76 42.86 | 1.1351 0.833 0.675

é:"-
TABLE A.1-2.8 Viseosity Medfnr Anthraquinone
“ouLlace; -§«- 7.5 months 1

cone. (g/100 m qinh qred
0.0400 0.833 0.641
0.0800 0.8628 0.644
0.1200 0.823 0.647
0.2000 0.643 0.852

0%
TABLE A.1-2.9 Viscosity He Anthraquinone
u:i,fOE outdoor ‘S months ]

conc. (g/100 E) ; relﬂ Rinh nred
0 0400 6.92 88.88 | 1.0248 0.613 0.820
| , 603 0.624
u ﬂ . 5 ﬂ 805 0.628
66.92 75.42 1 1270 0. 598 0.635

QW’]ﬂﬂﬂ‘im TR EREE

TABLE A.1-3.1 Viscosity Measurement of 0.5 % Anthraguinone
for outdoor exposure at 30°C [ control ]

cone.(g/100 ml) to tav nrel ninh nred
0.0400 394.34 | 406.26 | 1.0302 0.745 0.756
0.0799 394.34 | 418.33 | 1.0608 0.738 0.761
0.1188 394.34 | 430.57 | 1.0818 0.733 0.7686
0.1998 394.34 | 455.47 | 1.1550 0. ¢ 0.776
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TABLE A.1-3.2 Viscosity Measurement of 0.5 % Anthraguinone
for outdoor exposure at 30°C [ 1 month ]

conec.(g/100 ml) to tav qrel rplnh rtred
0.0400 392.48 | 404.42 1.0304 0.748 0.760
0.0800 392.48 | 416.52 1.0612 0.743 0.765
0.1200 392.49 | 428.76 1.0824 0737 0.770
0.2000 ; % 1.15861 0.7425 0.780
——
; .5 % Anthraguinone
0°C [ 2 months ]
"
' ninh rlred
U: 735 0.749
0.728 0.756
k. 73 0.721 0.763
7 0.707 0.776
TABLE A.1-3. vm" Z 0.5 % Anthraquinone
LA ( [ 3 months ]
' “‘w { ‘f‘iL:
conc. (/100 L) | el | ninh | nred
0.0487 g 393 39 g 0357 0.720 0.733
0 0 0.714 0.739
u ﬂ 0.708 0.745
0 393 39 466 01 313 184 [ 695 0.758

QW’]aﬂﬂ‘ﬁﬂJ NANINENA Y

TABLE A.1-3.5 Viscosity Measurement of 0.5 % Anthraguinone
for outdoor exposure at 30°C [ 4 months ]

conc.(g/100 ml) to tav nrel ninh r\red
0.0484 391.42 | 404.97 | 1.0348 0.704 0.716
0.09867 391.42 | 418.74 | 1.0698 0.8698 0.722
0.1451 391.42 | - 432:76 .| 1.1058 0.892 G.728
0.2418 391.42 | 461.42 | 1.1788 0.880 0.740




TABLE A.1-3.6 Viscosity Measurement of 0.5 % Anthraguinone
for outdoor exposure at 30°C [ 5 months ]

cone.(g/100 ml) to tav qrel qinh q;ed
0.0470 390.34 | 403.16 | 1.0328 0.887 0.698
0.0841 380.34 | 416.16 | 1.0661 0.681 0.703
0.1411 380.34 | 429.34 | 1.0838 0.875 0.708
0.2352 380.34 | 456.30 | 1.1690 0.664 0.718
TABLE A.1-3.7 y Mjasus--h-f 0.5 % Anthraguinone

conc.(g/100 qinh. q;ed
0.0495 0.6865 0.876
0.0930 0.659 0.681
0.1486 0.853 0.686
0.2476 0.642 0.695

of 0.5 % Anthraguinone
°C [ 7.5 months ]

cone.(g/ 10"9] n 1 TP _ﬂél riinh nred
U 0546 389. 75 1.0354 0.837 0.648
0.631 0.653
ﬂ ’g 0.825 0.858
0.6814 0.669

ﬂW']ﬂ\"lﬂ‘iml‘iﬂ']’m&l’]ﬂEl

TABLE A.1-3.9 Viscosity Measurement of 0.5 % Anthraguinone
for outdoor exposure at 30°C [ 9 months ]

conc. (g/100 ml) to tav qrel qinh qred
0.0808 66.82 69.34 | 1.0377 0.809 0.821
0.1215 66.82 71.80 | 1.0780 0.603 0.626
0.1823 66.82 74.50 | 1.1148 0.597 0.631
0.3038 66.82 79.82 | 1.1846 0.585 0.640
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TABLE A.1-4.1 Viscosity Measurement of 1.0 ¥ Anthraquinone
for outdoor exposure at 30°C [ control ]

conc.(é/lOO_ml) to tav qpel anh q;ed
0.0400 394.34 | 406.38 | 1.0306 | 0.753 | 0.765
0.0788 334.34 | 418.60 | 1.0815 0.747 0.770
0.1198 384.34 | 430.98 | 1.0828 0.741 0.775
0.1898 384.34 | 456.21 | 1.1568 0.728 0.785

TABLE A.1-4.2 Vi .0 % Anthraguinone

[ 1 month ]

cone. (g/100 h qinh qred
0.0454 0.742 0.754
0.0908 03235 0.760
0.1383 0.728 0.766
0.2272 0.7186 0:777

TABLE A.1-4.3 Vis £ 1.0 % Anthraguinone

2 months ]

conc.(é/lOO»i ;ﬂ‘ﬁﬁﬁ?' eliﬂv ninh nred

oo PR R i
‘-];W'W ANTIIEUAWNTINE I Y

TABLE A.1-4.4 Viscosity Measurement of 1.0 % Anthraquinone
for outdoor exposure at 30°C [ 3 months ]

conc.(g/100 ml)| to tav q;el ninh 'ded
U.b423 392.11 | 404.04 | 1.0304 0.708 0.720
0.0846 982.11 1 416.15°} 1.0613 0.704 0.728
0.1268 392.11 | 428.45 | 1.0927 0.688 0731
0.2114 382 .11 |"458. 57 1.1567 0.683 0.741
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TABLE A.1-4.5 Viscosity Measurement of 1.0 % Anthraguinone
fo: outdoor exposure at 30°C [ 4 months ]

conc.(g/100 ml)| to tav - r\rel rlinh qred
0.0455 392.5 | 404.86 | 1.0317 0.687 0.638
0.0810 392.5 |417.80 | 1.6639 0.681 0.703
0.1364 392.5 | 430.42 | 1.0966 0.8768 0.708
0.2274 392.5.| 456.57 | 1.1632 0.665 0.718

TABLE A.1-4.8 % Anthraguinone

[ 5 months ]

cone.(g/100 1 r[inh rlred
0.0471 0.6686 0.877
0.0%42 0.661 0.682
0.1412 0.656 0.887
0.23%4 0.646 0.897
TABLE A.1-4.7. ViscoStty Heasurememt .0.% Anthraquinone
u,) y Y sure at 30 e j’B months 1]
cone.(g/100 @) q_inh rlred
O 0514 405.81 | 1.0338 0.646 0.657
8 ﬁﬁ {i6o0 [ | odess | o:een
8635 0.668
0 25'7@ 392 54 | 460.899 1 1744 0.625 0.678

awwaﬁﬂmum'gwmaﬂ

TABLE A.1-4.8 Viscosity Measurement. of 1.

0 % Anthraaninone
for ontdoor exposure at 30°C [

7.5 months 1
conc.(g/100 ml)| to tav rlrel rlinh rlred
0.0812 382.82 | 408.12 | 1.0388 0.625 0.837
0.1223 392.82 | 423.70 | 1.0786 0.618 0.643
0.1835 392.82 | 439.55 | 1.1190 0.613 0.648
0.3058 392.82:472.05 |- 12017 0.601 0.860
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TABLE A.1-4.8 Viscosity Measurement of 1.0 % Anthraguinone
for outdoor exposure at 30°C [ 9 months ]

bconc.(g/100 ml)| to tav nrel ninh nred
0.0874 66.81 69.58 | 1.0416 0.805 0.617
0.1349 66.81 72.43 | 1.0841 0.588 0.624
0.2023 66.81 75.32 | 1.1274 0.583 0.8630
0.3372 66.81 81.28 | 1.2166 0.581 0.642

cone. (g/100 g qinh q;ed
0.0400 0.737 0.748
0.0801 0.732 0.7%4
0.1201 0.728 0.761
0.2002 0.720 0.774

b4 Bénzophenone

°C [ control ]

TABLE A.1-5. ZEDV150051 y Measurement of JHE % Benzophenone
spr ocutdoor exp%EFre at 30°C [ 1 month 1

"";;;;@ﬂfi? ﬁﬁﬂ%’ﬂﬁﬁ e =
B




TABLE A.1-5.3 Viscosity Measurement of 0.1 % Benzophenbne
for outdoor exposure at 30°C [ 2 months ]

conc.(g/100 ml1) to tav : nrel rlinh rlred
0.0400 | 37.68 ag:iia 1.0282 0.720 0.731
0.0800 37.63 39.84 1.0587 0.713 0.734
0.1200 37.83 40.96 1.0885 0.707 0.737
0.2000 37.68 1.1488 0.694 0.744

TABLE A.1-5.4 ient. of .0 Benzophenone

L 3 months ]

conc.(g/100 ml ninh nred
0.0400 1410288 0.708 | 0.718
0.0800 074 1.85: . 0.703| 0.723
0.1200 3G <181, 1.087 0.686 | 0.726
0.2000 08 ' 49424 1.14634 0.682| 0.731
TABLE A.1-5.5 énzophenone
months 1
cone. (g/100 ml) to av nrel 'rlinh nred
o0t Fl DR &m kss || 0B | 6702
0.0801 0.708
0.1201 37.85 F1 08 | 1.0856 0.684 0s0-713
3
g RS Y
WNTYI T

TABLE A.1-5.86 V150051ty Measurement of 0.1 % Benzophenone
[

for outdoor exposure at 30°C [ 5 months ]
cone.(g/100 ml) to tav qrel ninh nred
0.0400 37 1L 38.75 | 1.0278 0.879 0.689
0.0801 3771 38.80 | 1.0554 0.674 0.882
0.1201 % i 7 40.86 | 1.0835 0.668 0.695
0.2002 37 .71 43.00 | 1.1403 0.656 0.701

124




TABLE A.1-5.7 Viscosity Measurement of 0.1 % Benzophenone
for outdoor exposure at 30°C [ 6 months ]

conc.(g/lOO ml) to tav qrel qinh q;ed
0.0400 37.84 38.86 | 1.0270 0.664 0.873
0.0801 37.84 39.89 | 1.0542 0.653 0.677
0.1201 37.84 40.93 | 1.0817 0.653 0.680
0.2002 37.84 1.1374 0.643 0.686

» "‘.

cone.(g/100 m q;ed
0.0400 ' 0.644 | 0.852
0.0801 0.638| 0.855
0.1201 0.634 | 0.858
0.2002 0.624 | 0.884
TABLE A.1-5.9. Visce g _._Y 3enzophenone
¢ [ 8 months ]
4
-conc. (g/100 mf? to ninh nred
' E
o.oemﬂ u gag! nﬁo 0.628
0.080 , E .616 | 0.632
0.120149 66.82 0.612 0.635
TRAGERT heTRY
q

TABLE A.1-6.1 Viscosity Measurement of 0.5 % Benzophenone
for outdoor exposure at 30°C [ control ]

conc.(g/100 ml1)| to tav nrel ninh q;ed
0.0400 37.84 38.98 | 1.0301 0.741 0.752
0.0801 37.84 40.13 | 1.0805 0.734 0.756
0. 3201 37.84 41.28 | 1.0812 0.726 0.758
0.2002 37.84 43.64 | 1.1533 0.732 0.766

125
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TABLE A.1-6.2 Viscosity Measurement of 0.5 % Benzophenone
for outdoor exposure at 30°C [ 1 month ]

cone.(g/100 m1)| to tav nrel ninh nred
0.0400 37.78 38.91 | 1.0299 0797 0.748
0.0800 3778 40.05 | 1.0601 0.728 0.751
- 0.1200 37.78 41.20 | 1.0805 0.722 0.7%4
0.2000 37.78 43.52 | 1.1518 0.707 0.760

.,

% Benzophenone
[ 2 months 7

conc.(g/100 ml A2 i nred
0.0400 8\ 0.741
0.0800 0.744
0.1200 0.748
0.2000 0.754
TABLE A.1-6.4 Yiscosity leasurement o % Benzophenone
'l By e : i

cone. (g/100 m.ll P rel | ninh red
ﬁ T 4

0.0400 ¢37.65 | 38.740//1.0280 | 0.713 | 0.723
o 1) MR NN | o
0.120 376 5d . 0.730

0.2002 U 37.85 43 et 1. 1474 0 .887:9 0.736

QW']éNﬂim IANINTIa Y

TABLE A.1-6.5 Viscosity Measurement of 0 5 % Benzophenone
for outdoor exposure at 30°C [ 4 months ]

cone.(g/100 m1)| to tav rtrel qinh nred
0.0400 37.82 38.89 | 1.0283 0.897 | 0.707
0.0800 37.82 39.97 | 1.0568 0.691 0.711
0.1200 37.82 41.06 | 1.0857 0.6885 0.714
0.2000 3782 43.27 | 1.1441 0.673 0.721




TABLE A.1-6.6 Viscosity Measurement of 0.5 % Benzophenone
for outdoor exposure at 30 C [ 5 months ]

conec.(g/100 m1)| to tav nrel ninh nred
0.0400 3793 38.77 | 1.6276 0.878 0.688
0.0801 37.713 39.82 | 1.0554 0.673 0.692
0.1201 T3 40.88 | 1.0835 0.668 0.685
0.2002 37.73 43.03 | 1.1405 0.857 0.702

, s?“ﬁ ///{/__,
TABLE A.1-6.7

% Benzophenone
[ 6 months ]

conc.(g/100 ml )4 & : B re. ninh nred
0.0400 ‘ 0.660 | 0.669
0.0801 0.855 0.672
0.1201 0.648 | . 0.675
0.2002 0.638 0.681
TABLE A.1-6.8 Vlseosrfy’ﬁu (v 0.5 z,Benzophenone

j.s months ]

conc.(g/100 n]g[ to—

| ninh nred

0.0400 400.38 } 1.0257 0.636 0.644

i

441.31 | 1. 1306 0.614 0.6

ama\mm UAINYIA

TABLE A.1-6.8 Viscosity Measurement of 0.5 % Benzophenone
for outdoor exposure at 30 C [ 8 months ]

conc.(g/100 ml) to tav nrel ninh nred
0.0400 66.85 68.51 | 1.0248 0.613 0.620
0.0801 66.85 70.19 | 1.0500 0.609 0.624
0.1201 66.85 71.88 | 1.0754 0.605 0.628
0.2002 66.85 19.35 |- 1.1272 0.598 0.635

ey
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TABLE A.1-6.86 Viscosity Measurement of 0.5 % Benzophenone
for outdoor exposure at 30°C [ 5 months ]

conc.(g/100 ml) to tav qrél th qred
0.0400 ; 3F.73 38.77.1.1.0276 0.679 0.688
0.0801 3773 38.82°] '1.0554 0.873 0.692
0.1201 3773 40.88 | 1.0835 0.668 0.695
0.2002 I7.13 43.03 | 1.1405 0.857 0.702

7z,
5 remw % Benzophenone
XPOos > ( 6 months ]

TABLE A.1-6.7 Vi

conc.(g/100 mL qil:xh rlred
0.0400 0.669
0.0801 0.672
0.1201 0.875
0.2002 0.681

TABLE A.1-6.8..Vi Benzophenone
; } 5 months ]

conc. (g/100 mm rLred
0.0400 4380.33 | 400. 1.0257 0.636 0.644
cogl UHSNHESHENTE o
0.118 390. .0778 25 0.649
0.19981 390.33 441 31 1 1306 0.614 0.654

AR AN NATING IR Y

TABLE A.1-6.8 Viscosity Measurement of 0.5 % Benzophenone
for outdoor exposure at 30°C [ 9 months ]

conc.(g/100 ml) to tav qrel rlinh nred
0.0400 66.85 68.51 | 1.0248 0.613 0.620
0.0801 66.85 70.19 | 1.0500 0.608 0.624
0.1201 66.85 71.89 | 1.0754 0.805 0.628
0.2002 66.85 75.35 41 1. 3272 0.598 0.635
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TABLE A.1-7.1 Viscosity Measurement of 1.0 % Benzophenone
for outdoor exposure at 30°C [ control ]

TABLE A.1-7.3 Vi

cone.(g/100 ml) to tav qul q}nh q;ed
0.0400 37.82 | 38.97| 1.0304 | 0.748| 0.759
0.0801 37.82 40.13 1.0811 0.740 0.783
0.1201 37.82 41.30 | 1.0820 | 0.733 0.766
0.2002 37.82 43.67 | 1.1547 0.718 8713

TABLE A.1-7.2 % Benzophenone
[ 1 month ]

cone. (g/100 ninh | nred
0.0400 0.738 0.749
0.0800 0:731 0.752
0.1200 0.723 0.756
0.2000 0.710 0.762

1.0 % Benzophenone.

2 months ]
cone. (/100 ‘B})' rell|| ninh | nred
0.0400 37.68 | 38.79 | 1.0285 | 0.726 | 0.736
719 | 0.740
1260 |.J ﬂ o (|| 071z | 0.743
43.33'| '171499 | 0.692 | 0.750

awwa\‘m‘a‘mumamm d

TABLE A 1-7.4 Viscosity Measurement of 1.0 % Benzophenone
for outdoor exposure at 30°C [ 3 months 1]

conec.(g/100 ml) to tav qrel ninh qred
0.0400 37.78 38.87 | 1.0288 0.711 0.721
0.0800 37.78 39.97 | 1.0580 0.704 0.725
0.1200 37.78 41.08 | 1.0873 0.698 0.728
0.2000 37.78 43.33 | 1.1488 0.885 0.735
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TABLE A.1-7.5 Viscosity Measmrement of 1.0 % Renzophenone
for antdoor exoosure at 30°C I 4 months 1
conc.(g/100 ml)| to tav nwel | ninh | nred
0.0400 37.86 38.83 1.0283 0.686 ‘0706
0.0801 37.86 40.01 1.0568 0.880 0.708
0.1201 . 37.86 41.10 | 1.0856 0.684 0.712
0.2002 37.86 4331 1.1440 g. 672 8.719

TABLE A.1-7.8 % Benzophenone
[6

months ]

cone.(g/100 m. ninh nred
0.0400 " 0.878 0.688
0.0800 0.873 0.692
0.1200 0.667 0.8895
0.2000 0.856 0.701
TABLE A.1-7.7 .0 % Benzophenone
:: for [ 6 months ]
i
e
conc.(g/1 T L | ninh nred
0.0400 v 37.7 38 72 1.02&% 0.661 0.870
0 0800 37.71 1.0538 0.655 0.87¥3
& I Tsalim s
0. 0.838 0.682

awqaﬁﬂm URIINYIAY

TABLE A.1-7.8 Viscosity Measurement. of 1.0 % Renzophenone
for outdoor exposure at 30°C [ 7.5 months ]

conc.(g/100 ml) to tav qyel ninh q;ed
0.0400 384.34 | 404.52 | 1.0258 0637 0.645
0.0800 394.34 | 414.78 | 1.0518 0.832 0.648
0.1200 384.34 | 425.17 | 1.0782 0.827 0.852
0.2000 394.34 | 446.20 | 1.1315 0.618 0.658
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TRREE 2. 17,9 Visookity Hiesirameat it 1.0 % Benzophenone
for outdoor exposure at 30°C [ 9 months ]

cone. (g/100 ml) to tav nrel qinh nred
0.0400 66.89 68.55 | 1.0248 0.612 0.620
0.0801 66.89 70.23 | 1.0499 0.608 0.624
0.1201 66.89 71.83 | 1.028 0.605 0.827
0.2002 66.89 | 75.38 | 1.1269 0.597 0.634

]
AUL INENINYINS
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Table A.2-1a Internal standard peak of PVC sample for.
outdoor exposure at 638 em™-1
(sentisizer : anthraguinone)

% transmittance % absorbance
Irradiation time -
. 0% 0.1% A 0% 0:1% A
original 0.125 0.160
1 month 0.148 0.161
2 months 2973 0.187
3 months ).180 0.218
4 months .189 0.228
5 months 0:322
6 months - 0.415
7.5 months 0.444
\
Table A.2-1b f PVC sample for
: cm -1
(senticizer- et ?)

i

Irradiation t

%3 ﬁ 1.04B

it ¢ o O/

origin J . , 097 134
Toonch| 14 ) B.967] Bliat I\ o137 | B.160
2 months§) 0.A73 0.155 0.147 0.149
3 months 0.180 0.155 | =0.1489 0.180

: 2
NN AN TD3 ﬂml’mi B4
8 ‘months 0.218 0.260 0.189 0.363

7.5 months 0.382 0.268 0.367 0.367




Table A.2-2a Internal standard peak of PVC sample for

accelerating exposure at 638 cm™-1
(sentisizer :

anthraguinone)

Irradiation time

% absorbance

0% 0:85% At . 0:1% A |-0.5% A

original 0.6878 1.000
8 hours 0.757 1.022
24 hours 0.798 1185
48 hours 1.046 1:222
72 hours 1.208 1.634
120 hours 1.589 1.978
168 hour 1.859 72.398
240 hours 2.097 2.899

Table A.2-2b

AL .'\

Irradiatitn ti

B

=

orﬁ' inal ’ﬂj

48 hours

i B N

240 hours

of PVC sample for
at 638 cm™-1
zophenone )

U.1%2 B

0.803 §/0.971

RIS

1 097 1.187

r 0.5% B
1.076 | 0.936
’]ﬂ% 1.000
2 1.013
1.456 | 1.114

SR s i

1.602 1.824

2.011

1.824
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APPENDIX B

SAMPLES OF CALCULATION

1. Calculation of tensile strength JIS K-68734

where
¢ = theits o sty is, per square millimeters
F- 72" the for_ i - \
A = the #Miti8)fcros P" ? \ n square millimeters of
the test gampl ﬂh-' : _ ;

JIS K-8734

2. Calculation of elonga F¥o

The pe fy;—‘—“—“""“* a '§ of the original guage
length are calculed by ¥ . LIJ

ﬂ‘LJEl’J ﬂﬂﬂiﬁﬂﬂﬂ‘i
Whmq wmm‘m UPBAANYINY

the distance in millimeters between the guage marks

1g the original guage length in millimeters

3. Calculation of intrinsic viscosity ASTM D 1247

3.1 Relative viscosity (viscosity ratio)

144
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The relative viscosity for each concentration are

calculated frbm the efflux time ;

l'\rel' =ty
where
‘Nrel = relative viscosity (viscosity ratio)
t = average efflux tim
tg = Ay

where
Ninh = entration C
In Nrel = he Pelative viscosity
c = illilitre of solution

C5

Y]
S0 utﬁx are calculated by

3.3 Specifir

s #
!

The speoigc vis
. AUEINENIWEINS
TRTRATWUNINY1a L

rl'red = nfgp /€

Nred = reduced viscosity
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3.5  Intrinsic viscosity

The four logarithmic viscosity and the reduced viscosity
value of the solution of various concentration of polymers are
determined and plotted against their respect four concentrations.
The intercept of the two lines at zero concentration is intrinsic

viscosity [n]. As shown in Fig. B.1

Intringic viscos

0.756

*""*"" -a\\\\\

Jlulu.l
0.70F n-0.731

0.65

0.60

, 0.12 0.18 0.2
Ooncentr@yon (@/100ml)

ﬂ U El PRI B ey
Fﬁ ﬁ ’_]Intrmsm viscofit; ﬁ lq]anﬁ Hﬁ édﬁor original




Intrinsic viscosity

0.80
0.75 + + ‘
0.65
0.60 ]
0 0.18 0.2
) 9/100m|
\ 00 )
1 reduce viscosity
Fig. B-2 Intrinsic :;—.,:-—““t— " anthraquinone for original
PVC sample =
Intrinsic v w Y
0.80 :

Iil

0.75

AHFRINTUUMININY

0.865

0.60 1 1 1 1
0 ' 0.04 0.08 0.12 0.18 0.2

Concentration (g/100ml)

* Inherent viscosity + reduce viscosity

Fig. B-3 Intrinsic viscosity of 0.5 % anthraquinone for original

PVC sample
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Intrinsic visce
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Fig. B-5 Intrinsic viscosity of 0.1 % benzophenone for original
. PVC sample
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5 Intrinsic viscosity
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Fig. B-7 Intrinsic viscosity of 1.0 % benzophenone for original
PVC sample
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4. Calculation of molecular weight ASTM D 1247

The measurementof [rl] alone éive only a relative comparison
of molecular weight between various samples of PVC. However, the
intrinsic viscosity can be related to the molecular weight (M) as

follows

The constants, ®» - k2 m‘@ed for a given polymer/
. =a'i8 ohe e

solvent system.

Consequently, the amples can be determined.

- -,_ rl-'. £ ,7.

[ ——
AULINENINYINg
PRIAATUAMINYAE

150




151

Aranya Sirivallop was born on June 6,1964 in Bangkok,
Thaivland. She graduated Mathayom 6 from Triam Udom Suksa school in
1982. She received her Bachelors Degree in Chemical Engineering ,
the faculty of Science , Chulalongkorn University , Thailand , in May
1986.  After working for 2 years, she continued her Master’s study at

AULINENINYINS
PIAIATUAMINYAE



	References
	Appendix
	Vita

