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Appendix-A
Data from TGA Analysis
Table A-l %ceramic yield of the product as a function of TIS concentration at 

the reaction time of 3 h and the reaction temperature of 200°c (พ/o 
TETA) (Figure 3.2)

mmol of TIS % ceramic yield 
(1)

% ceramic yield 
(2)

Average SD.

25 32.8 33.0 32.90 0.141
50 32.0 32.2 32.10 0.141
75 31.5 31.6 31.55 0.071
100 30.5 30.2 30.35 0.212
125 29.9 29.7 29.80 0.141

Table A-2 %ceramic yield of the product as a function of reaction time using 
Al(OH)3:TIS =1:1 and the reaction temperature of 200°c (w/o 
TETA) (Figure 3.3)

Reaction time
(h)

%  ceramic yield 
(1)

% ceramic yield 
(2)

Average SD.

1.0 39.9 40.2 40.05 0.212
1.5 39.4 38.9 39.15 0.354
2.0 36.9 36.6 36.75 0.212
2.5 34.3 34.5 34.40 0.141
3.0 31.6 31.5 31.55 0.071
4.0 30.9 30.7 30.80 0.141
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Table A-3 %ceramic yield of the product as a function reaction temperature 
using Al(OH)3:TIS =1:1 and the reaction time of 3 h (w/o TETA) 
(Figure 3.4)

Reaction
temperature

(°C)

% ceramic yield
(1)

% ceramic yield
(2)

Average SD.

150 46.1 46.5 46.30 0.283
170 39.8 40.2 40.00 0.283
190 32.5 32.4 32.45 0.071
200 31.5 31.6 31.55 0.071
210 30.2 30.5 30.35 0.212
220 29.1 29.3 29.20 0.141

Table A-4 %ceramic yield of the product as a function of TETA concentration 
using Al(OH)3:TIS = 1:1, the reaction time of 3 h and the reaction 
temperature of 200°c (Figure 3.5)

mmol of TETA % ceramic yield 
(1)

% ceramic yield 
(2)

Average SD.

25 29.8 29.5 29.65 0.212
50 27.1 27.4 27.25 0.212
75 26.4 26.8 26.6 0.283
100 25.5 26.2 25.85 0.495
125 25.1 24.8 24.95 0.212
150 25.1 24.6 24.85 0.354
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Table B-l Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:0.5 at reaction time of 3 h
and the reaction temperature of 200°c (Figure 3.12 and 3.13)

Concentration
(g/1)

Time
(sec)

SD. ๆr Osp hrcd
(1/g)

Pinh
(1/g)

solvent 712.49 - “ “ “ ~
0.6264 720.34 0.085 1 . 0 1 0.011 0.018 0.017

720.22 1 . 0 1 0.011 0.017 0.017
1.2528 728.47 0 . 0 2 1 1 . 0 2 0 . 0 2 2 0.018 0.018

728.50 1 . 0 2 0 . 0 2 2 0.018 0.018
2.5056 746.52 0.028 1.05 0.048 0.019 0.019

746.48 1.05 0.048 0.019 0.019
3.1320 756.42 0.050 1.06 0.062 0 . 0 2 0 0.019

756.35 1.06 0.062 0 . 0 2 0 0.019
3.7584 766.67 0.057 1.08 0.076 0 . 0 2 0 0 . 0 2 0

766.59 1.08 0.076 0 . 0 2 0 0.019

Table B-2 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:1 at reaction time of 3 h and 
the reaction temperature of 200°c (Figure 3.12 and 3.13)

Concentration
(g/1)

Time
(sec)

SD. ๆr hsp hred
(1/g)

hinh
(1/g)

solvent 706.14 - “ - - -
0.5284 716.07 0.057 1 . 0 1 0.014 0.027 0.026

716.15 1 . 0 1 0.014 0.027 0.027
1.0568 726.41 0.042 1.03 0.029 0.027 0.027

726.35 1.03 0.029 0.027 0.027
1.5852 736.98 0.028 1.04 0.044 0.028 0.027

737.02 1.04 0.044 0.028 0.027
2.1136 747.96 0.057 1.06 0.060 0.028 0.027

748.04 1.06 0.060 0.028 0.027
3.1704 770.88 0.042 1.09 0.092 0.029 0.028

770.94 1.09 0.092 0029 0.028
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Table B-3 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:1.5 at reaction time of 3 h and
the reaction temperature 200°c (Figure 3.12 and 3.13)

Concentration
(รท)

Time
(sec)

SD. hr hsp hred
(1/g)

hinh
(1/g)

solvent 710.35 - “ - “ “
0.4160 721.87 0.035 1 . 0 2 0.016 0.039 0.039

721.82 1 . 0 2 0.016 0.039 0.039
0.8320 733.97 0.035 1.03 0.033 0.040 0.039

733.92 1.03 0.033 0.040 0.039
1.6640 759.73 0.028 1.07 0.070 0.042 0.040

759.69 1.07 0.070 0.042 0.040
2.4960 787.67 0.050 1 . 1 1 0.109 0.044 0.041

787.74 1 . 1 1 0.109 0.044 0.041
3.3280 817.78 0.050 1.15 0.151 0.045 0.042

817.85 1.15 0.151 0.045 0.042

Table B-4 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OFl)3:TIS = 1:2 at reaction time of 3 h and 
the reaction temperature 200°c (Figure 3.12 and 3.13)

Concentration
(รท)

Time
(sec)

SD. hr hsp hrcd
(1/g)

hinh
(1/g)

solvent 707.12 " ” - - -
0.5120 723.31 0.035 1 . 0 2 0.023 0.045 0.044

723.26 1 . 0 2 0.023 0.045 0.044
1.0240 739.69 0.042 1.05 0.046 0.045 0.044

739.75 1.05 0.046 0.045 0.044
1.5360 756.32 0.064 1.07 0.070 0.045 0.044

756.41 1.07 0.070 0.045 0.044
2.0480 773.44 0.035 1.09 0.094 0.045 0.044

773.39 1.09 0.094 0.046 0.044
3.0720 808.21 0.085 1.14 0.143 0.047 0.043

808.33 1.14 0.143 0.047 0.044
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Table B-5 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:2.5 at reaction time of 3 h and 
the reaction temperature of 200°c (Figure 3.12 and 3.13)

Concentration Time SD. Or hsp Ored Pinh
(g/1) (sec) (1/g) (1/g)

solvent 710.35 - - “ - -
0.3672 722.59 0.042 1.02 0.017 0.047 0.047722.53 1.02 0.017 0.047 0.046
0.7344 734.78 0.042 1.03 0.034 0.047 0.046734.84 1.03 0.034 0.047 0.046
1.4688 760.29 0.035 1.07 0.070 0.048 ' 0.046760.34 1.07 0.070 0.048 0.046
2.2032 786.93 0.042 1.11 0.108 0.049 0.046786.87 1.11 0.108 0.049 0.046
2.9376 814.57 0.028 1.15 0.147 0.050 0.047814.61 1.15 0.147 0.050 0.047
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synthesized from Al(OH)3:TIS = 1:1 at reaction time of 1 h and 
the reaction temperature of 200°c (Figure 3.15 and 3.16)

Table B-6 Viscometric data of polymer solutions, measured at 30°c,

Concentration
(g/1)

Time
(sec)

SD. hr hsp hred
(1/g)

hinh
(1/g)

solvent 710.92 " ~ ■ - -
0.3740 713.78 0.035 1.00 0.004 0.011 0.011713.73 1.00 0.004 0.011 0.011
0.7480 716.87 0.092 1.01 0.008 0.011 0.011

716.74 1.01 0.008 0.011 0.011
1.4960 723.69 0.042 1.02 0.018 0.012 0.012

723.63 1.02 0.018 0.012 0.012
2.2440 731.54 0.042 1.03 0.029 0.013 0.013731.48 1.03 0.029 0.013 0.013
2.9920 740.11 0.057 1.04 0.041 0.014 0.014740.19 1.04 0.041 0.014 0.014

Table B-7 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH):,:TIS = 1:1 at reaction time of 1.5 h and 
the reaction temperature 200°c (Figure 3.15 and 3.16)

Concentration Time SD. hr hsp hred hinh
(g/1) (sec) (1/g) (1/g)

solvent 710.96 ” “ “ “ -
0.5672 717.93 0.035 1.01 0.010 0.017 0.017717.88 1.01 0.010 0.017 0.0171.1344 725.29 0.042 1.02 0.020 0.018 0.018725.35 1.02 0.020 0.018 0.0181.7016 733.20 0.028 1.03 0.031 0.018 0.018733.16 1.03 0.031 0.018 0.018
2.2688 741.52 0.099 1.04 0.043 0.019 0.019

741.66 1.04 0.043 0.019 0.019
3.4032 758.72 0.042 1.07 0.067 0.020 0.019

758.66 1.07 0.067 0.020 0.019
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synthesized from Al(OH)3:TIS = 1:1 at reaction time of 2 h and 
the reaction temperature of200°c (Figure 3.15 and 3.16)

Table B-8 Viscometric data of polymer solutions, measured at 30°c,

Concentration
(g/1)

Time
(sec)

SD. hr hsp hred
(1/g)

hi nil
(1/g)

solvent 713.08 " “ " - -

0.3461 717.84 0.057 1.01 0.007 0.019 0.019
717.76 1.01 0.007 0.019 0.019

0.6922 722.73 0.050 1.01 0.014 0.020 0.019
722.66 1.01 0.013 0.019 0.019

1.3843 732.46 0.042 1.03 0.027 0.020 0.019
732.52 1.03 0.027 0.020 0.019

2.0765 742.50 0.042 1.04 0.041 0.020 0.019
742.44 1.04 0.041 0.020 0.019

2.7686 752.86 0.064 1.06 0.056 0.020 0.020752.77 1.06 0.056 0.020 0.020

Table B-9 Viscometric data of polymer solutions, measured at 30°c,

synthesized from Al(OH)3:TIS = 1:1 at reaction time of 2.5 h and 
the reaction temperature 200°c (Figure 3.15 and 3.16)

Concentration Time SD. hr hsp hred hinh
(g/1) (sec) (1/g) (1/g)

solvent 710.80 - - “ - -

0.5160 718.96 0.007 1.01 0.011 0.022 0.022718.97 1.01 0.011 0.022 0.022
1.0320 727.57 0.064 1.02 0.024 0.023 0.023727.48 1.02 0.023 0.023 0.022
1.5480 736.35 0.050 1.04 0.036 0.023 0.023736.28 1.04 0.036 0.023 0.023
2.0640 745.67 0.064 1.05 0.049 0.024 0.023

745.58 1.05 0.049 0.024 0.023
3.0960 764.63 0.078 1.08 0.076 0.024 0.024

764.52 1.08 0.076 0.024 0.024
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synthesized from Al(OFI)3:TIS = 1:1 at reaction time of 3 h and 
the reaction temperature of200°c (Figure 3.15 and 3.16)

Table B-10 Viscometric data of polymer solutions, measured at 30°c,

Concentration
m

Time
(sec)

SD. hr hsp hred
(1/g)

hinh
(1/g)

solvent 710.35 - ” - “ -
0.3520 716.58 0.042 1.01 0.009 0.025 0.025716.64 1.01 0.009 0.025 0.025
0.7040 723.21 0.092 1.02 0.018 0.026 0.025

723.34 1.02 0.018 0.026 0.026
1.4080 737.68 0.085 1.04 0.038 0.027 0.027

737.56 1.04 0.038 0.027 0.027
2.1120 753.74 0.064 1.06 0.061 0.029 0.028

753.65 1.06 0.061 0.029 0.028
2.8160 771.43 0.050 1.09 0.086 0.031 0.029771.36 1.09 0.086 0.031 0.029

Table B-l 1 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:1 at reaction time of 4 h and 
the reaction temperature 200°c (Figure 3.15 and 3.16)

Concentration
(g/1)

Time
(sec)

SD. hr hsp hred
(1/g)

hinh
(1/g)

solvent 709.84 - - - - -
0.3449 716.31 0.028 1.01 0.009 0.026 0.026

716.27 1.01 0.009 0.026 0.026
0.6898 722.97 0.057 1.02 0.019 0.027 0.027722.89 1.02 0.018 0.027 0.026
1.3795 736.36 0.057 1.04 0.037 0.027 0.027

736.28 1.04 0.037 0.027 0.027
2.0693 750.26 0.106 1.06 0.057 0.028 0.027

750.11 1.06 0.057 0.027 0.027
2.7590 764.57 0.042 1.08 0.077 0.028 0.027

764.63 1.08 0.077 0.028 0.027
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Table B-12 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:1 at reaction time of 3 h and
the reaction temperature 150°c (Figure 3.18 and 3.19)

Concentration Time SD. ๆr ๆSp r|red r)inli
(g/1) (sec) (1/g) (1/g)

solvent 709.34 “ ” “ - “
0.2676 713.81 0.028 1.01 0.006 0.024 0.023713.77 1.01 0.006 0.023 0.023
0.5352 718.35 0.050 1.01 0.013 0.024 0.023

718.42 1.01 0.013 0.024 0.024
1.0704 727.69 0.113 1.03 0.026 0.024 0.024

727.85 1.03 0.026 0.025 0.024
2.1408 747.32 0.148 1.05 0.054 0.025 0.024747.11 1.05 0.053 0.026 0.024
3.2112 767.59 0.226 1.08 0.082 0.026 0.025767.27 1.08 0.082 0.025 0.024

Table B-13 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OFI)3:TIS = 1:1 at reaction time of 3 h and 
the reaction temperature 170°c (Figure 3.18 and 3.19)

Concentration Time SD. hr Osp Pred Pinh
(g/1) (sec) (1/g) (1/g)

solvent 709.34 “ - ~ “ -
0.3715 717.44 0.064 1.01 0.011 0.031 0.031717.53 1.01 0.012 0.031 0.031
0.7430 726.13 0.134 1.02 0.024 0.032 0.031725.94 1.02 0.023 0.031 0.031
1.4860 743.54 0.099 1.05 0.048 0.032 0.032743.68 1.05 0.048 0.033 0.032
2.9720 780.15 0.191 1.10 0.100 0.034 0.032

780.42 1.10 0.100 0.034 0.032
3.7150 800.65 0.297 1.13 0.129 0.035 0.033

800.23 1.13 0.128 0.034 0.032
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Table B-14 Viscometric data of polymer solutions, measiired at 30°c,
synthesized from Al(OH)3:TIS = 1:1 at reaction time of 3 h and
the reaction temperature 190°c (Figure 3.18 and 3.19)

Concentration
(๙1)

Time
(sec)

SD. Or hsp ฦ red
(1/g)

Pinh
(1/g)

solvent 709.34 - “ “ - “
0.3372 717.69 0.106 1.01 0.012 0.035 0.035717.54 1.01 0.012 0.034 0.034
0.6744 726.48 0.219 1.02 0.024 0.036 0.035

726.17 1 02 0.024 0.035 0.035
1.3488 745.30 0.184 1.05 0.051 0.038 0.037

745.56 1.05 0.051 0.038 0.037
2.6976 788.06 0.233 1.11 0.111 0.041 0.039788.39 1.11 0.111 0.041 0.039
3.372 812.04 0.148 1.14 0.145 0.043 0.040812.25 1.15 0.145 0.043 0.040

Table B-15 Viscometric data of polymer solutions, measured at 30°c,

synthesized from Al(OH)3:TIS = 1:1 at reaction time of 3 h and 
the reaction temperature 200°c (Figure 3.18 and 3.19)

Concentration Time SD. Or Osp Ored Pinh
(g/1) (sec) (1/g) (1/g)

Solvent 709.29 “ - - - -
0.3758 719.14 0.035 1.01 0.014 0.037 0.037719.19 1.01 0.014 0.037 0.0370.7517 729.27 0.035 1.03 0.028 0.037 0.037729.32 1.03 0.028 0.038 0.037
1.5034 750 91 0.042 1.06 0.059 0.039 0.038750.85 1.06 0.059 0.039 0.038
3.0067 795.93 0.085 1.12 0.122 0.041 0.038

795.81 1.12 0.122 0.041 0.038
4.5101 845.96 0.127 1.19 0.193 0.043 0.039

845.78 1.19 0.192 0.043 0.039
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Table B-16 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1 : l at reaction time of 3 h and
the reaction temperature 210°c (Figure 3.18 and 3.19)

Concentration
(g/1)

Time
(sec)

SD. hr hsp hred
(1/g)

hinh
(1/g)

solvent 711.54 ** - ” “ -
0.3704 722.38 0.205 1.02 0.015 0.041 0.041

722.67 1.02 0.016 0.042 0.042
0.7408 734.50 0.191 1.03 0.032 0.044 0.043

734.23 1.03 0.032 0.043 0.042
1.4816 762.55 0.099 1.07 0.072 0.048 0.047

762.69 1.07 0.072 0.049 0.047
2.2224 795.84 0.085 1.12 0.118 0.053 0.050

795.72 1.12 0.118 0.053 0.050
3.7040 877.25 0.156 1.23 0.233 0.063 0.057

877.47 1.23 0.233 0.063 0.057

Table B-17 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS = 1:1 at reaction time of 3 h and 
the reaction temperature 220°c (Figure 3.18 and 3.19)

Concentration
(g/1)

Time
(sec)

SD. hr hsp hred
(1/g)

hinh
(1/g)

solvent 709.34 “ “ “ - -

0.3528 720.41 0.106 1.02 0.016 0.044 0.044
720.56 1.02 0.016 0.045 0.044

0.7056 731.91 0.050 1.03 0.032 0.045 0.044
731.84 1.03 0.032 0.045 0.044

1.4112 756.20 0.092 1.07 0.066 0.047 0.045
756.33 1.07 0.066 0.047 0.045

2.8224 809.95 0.184 1.14 0.142 0.050 0.047
809.69 1.14 0.141 0.050 0.047

3.5280 839.41 0.120 1.18 0.183 0.052 0.048
839.58 1.18 0.184 0.052 0.048



74

Table B-18 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS:TETA = 1:1:0.5 at reaction time of
3 h and the reaction temperature of200°c (Figure 3.21 and 3.22)

Concentration Time SD. hr hsp hred  ๆinh
(g/1) (sec) (1/g) (1/g)

solvent 712.98 " “ - “ -
0.4416 717.91 0.050 1 . 0 1 0.007 0.016 0.016

717.98 1 . 0 1 0.007 0.016 0.016
0.8832 723.18 0.035 1 . 0 1 0.014 0.016 0.016

723.23 1 . 0 1 0.014 0.016 0.016
1.7664 734.48 0.057 1.03 0.030 0.017 0.017

734.56 1.03 0.030 0.017 0.017
2.2080 740.59 0 . 1 2 0 1.04 0.039 0.018 0.017

740.42 1.04 0.039 0.018 0.017
3.5328 760.25 0.064 1.07 0.066 0.019 0.018

760.34 1.07 0.066 0.019 0.018

Table B-19 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS:TETA = 1:1:1 at reaction time of 
3 h and the reaction temperature 200°c (Figure 3.21 and 3.22)

Concentration Time SD. hr hsp Ored hinh
(g/1) (sec) (1/g) (1/g)

solvent 709.66 ” - ” - -
0.4680 715.74 0.014 1 . 0 1 0.009 0.018 0.018

715.76 1 . 0 1 0.009 0.018 0.018
0.7800 720.12 0.028 1 . 0 1 0.015 0.019 0.019

720.08 1 . 0 1 0.015 0.019 0.019
1.5600 731.95 0.064 1.03 0.031 0 . 0 2 0 0 . 0 2 0

731.86 1.03 0.031 0 . 0 2 0 0 . 0 2 0
3.1200 759.85 0.064 1.07 0.071 0 . 0 2 2 0 . 0 2 2

759.76 1.07 0.071 0 . 0 2 2 0 . 0 2 2
3.9000 775.81 0.085 1.09 0.093 0.024 0.023

775.93 1.09 0.093 0.024 0.023
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Table B-20 Viscometric data of polymer solutions, measured at 30°c.
synthesized from Al(OH)3:TIS:TETA = 1:1:2 at reaction time of
3 h and the reaction temperature of200°c (Figure 3.21 and 3.22)

Concentration
(g/1)

Time
(sec)

SD. hr hsp hrcd
(1/g)

hinh
(1/g)

solvent 713.65 - - - " “

0.4160 719.73 0.028 1.01 0.009 0.020 0.020
719.69 1.01 0.008 0.020 0.020

0.8320 726.03 0.057 1.02 0.017 0.021 0.021
726.11 1.02 0.017 0.021 0.021

1.6640 739.58 0.050 1.04 0.036 0.022 0.021
739.65 1.04 0.036 0.022 0.022

2.4960 754.46 0.035 1.06 0.057 0.023 0.022
754.51 1.06 0.057 0.023 0.022

3.3280 770.65 0.042 1.08 0.080 0.024 0.023770.71 1.08 0.080 0.024 0.023

T able B-21 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS:TETA = 1:1:2.5 at reaction time of 
3 h and the reaction temperature 200°c (Figure 3.21 and 3.22)

Concentration Time SD. hr hsp hred hinh
(g/1) (sec) (1/g) (1/g)

solvent 714.77 “ “ - - -
0.3946 720.92 0.028 1.01 0.009 0.022 0.022720.96 1.01 0.009 0.022 0.0220.7891 727.47 0.035 1.02 0.018 0.023 0.022727.42 1.02 0.018 0.022 0.022
1.5782 741.58 0.035 1.04 0.038 0.024 0.023741.63 1.04 0.038 0.024 0.023
2.3674 757.03 0.035 1.06 0.059 0.025 0.024

757.08 1.06 0.059 0.025 0.024
3.1565 773.85 0.000 1.08 0.083 0.026 0.025

773.85 1.08 0.083 0.026 0.025
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Table B-22 Viscometric data of polymer solutions, measured at 30°c,
synthesized from Al(OH)3:TIS:TETA = 1:1:3 at reaction time of 
3 h and the reaction temperature of200°c (Figure 3.21 and 3.22)

Concentration Time SD. hr hsp Pred Pinh
(๙!) (sec) (1/g) (1/g)

solvent 714.47 - “ “ “ -
0.3127 720.04 0.007 1.01 0.008 0.027 0.027

720.05 1.01 0.008 0.027 0.027
0.6254 725.80 0.057 1.02 0.016 0.028 0.028

725.72 1.02 0.016 0.028 0.027
1.2509 750.73 0.078 1.05 0.051 0.030 0.029750.84 1.05 0.051 0.030 0.029
1.8763 778.80 0.057 1.09 0.090 0.032 0.030778.88 1.09 0.090 0.032 0.0303.1272 793.96 0.064 1.11 0.111 0.032 0.031793.87 1.11 0.111 0.032 0.031
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Appendix-C
Data from Light Scattering measurements
Table C-l Al(OH)3:TIS:TETA = 100:100:0 mmol, reaction time 3 h, reaction 

temperature of 200°c, Cp = 0.7538 g/1 (Figure C-l a)
A ngle  ( 0 ) Sam ple 

tim e (p s)
Rh (nm) ^app

(cm 2/s)
In R ange M erit Poly-

d ispers ity
60 1 10 22.9 0.6e-8 95.2 21 .4 .2086

1 10 22.6 0.6e-8 94.7 22 .7 .2249
110 23.4 0.6e-8 92.0 2 6 .9 .2226
110 24.1 0.6e-8 96.8 23.5 .2220
110 19.8 0.7e-8 94.1 24.5 .2087

A verage 110 22.6 0 .62e-8 94 .6 23.8 .2170
SD. - 1.64 0 .45e-9 1.75 2.07 .0080
75 75 21.6 0.6e-8 93.5 26 .8 .2071

75 22.0 0.6e-8 92.0 23.5 .2016
75 21.5 0.6e-8 94.7 22 .7 .1984
75 20.6 0.6e-8 91.6 26.5 .1993
75 18.7 0.7e-8 92.5 24.1 .2043

A v erage 75 20.9 0 .62e-8 92.9 24 .7 .2020
SD. - 1.32 0 .45e-9 1.25 1.83 .0036
90 55 22.0 0.6e-8 94.2 22 .9 .1984

55 21.4 0.6e-8 93.5 30.5 .1867
55 17.3 0.7e-8 89.7 34.1 .1930
55 20.9 0.6e-8 96.2 33.0 .2011
55 18.0 0.7e-8 95.1 30.5 .1964

A v erage 55 19.9 0.64e-8 93.7 30.2 .1950
SD. - 2.12 0 .55e-9 2.47 4 .37 .0056
105 30 17.7 0.7e-8 94.2 22.1 .1946

30 22.3 0.6e-8 84.6 24 .2 .1874
30 21.5 0.6e-8 95.5 23 .6 .1890
30 21.4 0.6e-8 97.1 23.1 .2011
30 18.9 0.7e-8 90.2 20.7 .1934

A v erage 30 20.4 0.64e-8 92.3 22 .7 .1930
SD. - 1.96 0 .55e-9 5.01 1.37 .0054
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Table C-2 A1(0H)3:TIS:TETA = 100:100:0 mmol, reaction time 3 h, reaction
temperature o f200°c, Cp = 1.2564 g/1 (Figure C-lb)

A ngle  ( ° ) S am ple  
tim e (p s )

R h (nm ) t^app
(cm 2/s)

In R ange M erit Poly-
d ispers ity

60 110 21.5 0.6e-8 90.4 23.5 .2176
110 21.3 0.6e-8 91.1 26 .4 .2308
110 20.9 0.6e-8 93.2 24 .7 .2245
110 24.7 0.5e-8 95.4 25 .8 .2319
110 25.1 0.5e-8 92.0 23.1 .2361

A v erage 110 22.7 0 .56e-8 92.4 24 .7 .2280
SD. - 2.02 0 .55e-9 1.97 1.42 .0072
75 70 25.1 0.5e-8 94.7 26.8 .2176

70 25.3 0.5e-8 96.2 25 .7 .2159
70 24.1 0.6e-8 96.5 24 .9 .2045
70 23.6 0.6e-8 91.0 26 .4 .2101
70 22.8 0.6e-8 93.5 22.3 .2165

A v erage 70 24.2 0 .56e-8 94 .4 25 .2 .2130
SD. - 1.04 0 .55e-9 2 .24 1.79 .0055
9 a 50 22.0 0.6e-8 89.7 31.5 .2106

50 23.1 0.6e-8 89.6 30.2 .2087
50 21.6 0.6e-8 94.6 34.3 .2064
50 20.9 0.6e-8 95.3 31 .6 .2038
50 21.4 0.6e-8 93.4 33.0 .2094

A v erage 50 21.8 0.6e-8 92.5 32.1 .2080
SD. - 0.83 - 2.70 1.57 .0027
105 28 21.6 0.6e-8 94.2 29 .8 .1942

28 21.3 0.6e-8 93.1 26 .7 .1987
28 20.8 0.6e-8 92.5 25 .8 .2063
28 20.7 0.6e-8 92.3 23 .9 .1876
28 22.9 0.6e-8 90.0 22.4 .1938

A v erage 28 21.5 0.6e-8 92.4 25 .7 .1960
SD. - 0.88 - 1.54 2.83 .0069
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Table C-3 AI(OH)3:TIS:TETA = 100:100:0 mmol, reaction time 3 h, reaction
temperature of 200°c. Cp = 1.7589 g/1 (Figure C-lc)

Angle ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 110 29.8 0.4e-8 92.7 23.6 .4259
1 10 28.7 0.4e-8 95.1 28.7 .4089
110 27.6 0.5e-8 93.8 29.4 .4306
110 27.3 0.5e-8 93.7 26.5 .4312
110 26.8 0.5e-8 91.6 23.7 .4074

Average 110 28.0 0.46e-8 93.4 26.4 .4210
รอ . - 1.20 0.55e-9 1.31 2.71 .0117
75 73 28.3 0.4e-8 93.6 23.4 .4189

73 27.9 0.4e-8 97.1 28.1 .4076
73 26.5 0.5e-8 95.8 24.7 .4135
73 26.4 0.5e-8 93.7 29.3 .4203
73 25.8 0.5e-8 95.5 25.8 .4164

Average 73 27.0 0.46e-8 95.1 26.3 .4150
รอ . - 1.07 0.55e-9 1.49 2.42 .0050
90 55 25.2 0.5e-8 94.2 30.2 .4113

55 28.1 0.4e-8 92.7 37.6 .4067
55 26.4 0.5e-8 96.9 34.1 .4098
55 25.1 0.5e-8 93.5 29.8 .4017
55 25.0 0.5e-8 94.2 31.9 .4038

Average 55 26.0 0.48e-8 94.3 32.7 .4070
รอ. - 1.32 0.45e-9 1.58 3.21 .0040
105 35 27.8 0.4e-8 89.7 29.2 .3987

35 26.1 0.5e-8 89.3 32.1 .3941
35 24.9 0.5e-8 92.6 34.6 .4011
35 25.3 0.5e-8 94.8 30.7 .3876
35 26.1 0.5e-8 93.5 28.7 .3957

Average 35 26.0 0.48e-8 92.0 31.1 .3950
รอ. - 1.11 0.45e-9 2.40 2.39 .0051
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Table C-4 Al(OH)3:TIS:TETA = 100:100:0 mmol, reaction time 3 h, reaction
temperature = 200°c, Cp = 2.5128 g/1 (Figure C-ld)

A ngle  ( ๐ ) S am ple 
tim e (p s )

R h (nm ) Dapp
(cm 2/s)

In R ange M erit Poly-
d ispersity

60 100 29.4 0 .4e-8 92.5 23 .7 .4559
100 28.4 0.4e-8 91.4 24 .8 .4687
100 29.7 0 .4e-8 96.2 26 .9 .4779
100 27.6 0.4e-8 93.5 34.5 .4632
100 28.5 0.4e-8 90 .0 32.1 .4736

A v erage 100 28.7 0.4e-8 92 .7 28 .4 .4679
SD. - 0.84 - 2 .34 4 .7 0 .0086
75 70 25.5 0.5e-8 88.7 33.5 .4630

70 27.3 0 .4e-8 87.6 36 .4 .4576
70 28.0 0.4e-8 92.7 32.1 .4498
70 27.4 0 .4e-8 96.5 32 .9 .4530
70 27.6 0.4e-8 94.2 35 .0 .4500

A v erage 70 27.2 0 .42e-8 91.9 34 .0 .4547
SD. - 0.97 0 .55 e-9 3.73 1.72 .0056
90 50 24.7 0 .5e-8 96.3 29 .4 .4438

50 26.9 0.4e-8 98.1 27 .6 .4396
50 27.0 0.4e-8 90.8 29.1 .4376
50 27.6 0.4e-8 91 .6 30.2 .4412
50 27.1 0 .4e-8 95 .4 32.7 .4307

A v erage 50 26 .7 0 .42e-8 94 .4 29 .8 .4386
SD. - 1.13 0 .45e-9 3.13 1.87 .0050
105 30 27.8 0 .4e-8 90.5 26 .4 .4274

30 28.0 0 .4e-8 89.6 29 .7 .4302
30 24.1 0 .5e-8 92.5 32.0 .4265
30 25.2 0.5e-8 93.4 34 .6 .4378
30 28.7 0.5e-8 97.1 31.5 .4259

A v erage 30 26.8 0 .46e-8 92 .6 30.8 .4296
SD . - 1.99 0 .55e-9 2.93 3.04 .0049
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Figure C-l The relation between the apparent diffusion coefficient, Dapp, and q2 of 
the product synthesized using Al(OH)3:TIS:TETA = 100:100:0 mmol, 
the reaction time of 3 h, the reaction temperature of 200°C; (a) Cp = 
0.7538 g/l, (b) Cp = 1.2564 g/1, (c) Cp= 1.7589 g/1, (d) Cp = 2.5128 g/1.
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Table C-5 The center of mass diffusion coefficient (Dj.111) as a function of polymer 
concentration of the product synthesized using Al(OH)3 :TIS:TETA =
100:100:0 mmol, reaction time of 3 h, the reaction temperature of 200°c 
(Figure C-2)

Polymer concentration, Cp (g/1) Dcm (cm2/s)
0.7538 0.60e-8
1.2564 0.52e-8
1.7589 0.40e-8
2.5128 0.38e-8

Figure C-2 The center of mass diffusion coefficient (Dem) as a function of polymer 
concentration of the product synthesized using Al(OH)3 :TIS:TETA = 
100:100:0 mmol, reaction time of 3 h, the reaction temperature of 200°c

Concentration (g/1)
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Table C -6 A1(0H)3:TIS:TETA = 100:100:50 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 0.7043 g/1 (Figure C-3a)

A n gle  ( ° ) S am ple  tim e
(n s )

R h (nm ) Dapp
(cm 2/s)

In R ange M erit Poly-
d ispersity

60 100 26.8 0.5e-8 91.5 35.4 .2200
100 25.9 0.5e-8 93.4 34.0 .1870
100 23.8 0.6e-8 92.3 32.3 .2340
100 24.0 0.6e-8 93.7 36.4 .2259
100 23.5 0.6e-8 94.2 31.5 .1972

A v erage 100 24.8 0 .56e-8 93.0 33 .9 .2128
SD. - 1.46 0 .55e-9 1.10 2.05 .0199
75 72 23.1 0.6e-8 92.6 33.5 .2036

72 24.6 0.5e-8 95.4 32.6 .1947
72 22.5 0.6e-8 96.1 31.8 .1853
72 23.7 0.6e-8 93.0 29 .9 .2033
72 23.6 0 .6e-8 95.7 32.7 .1909

A v erage 72 23.5 0 .58e-8 94.6 32.1 .1956
SD. - 0.78 0 .45e-9 1.63 1.37 .0079
90 45 22.4 0.6e-8 92.5 30.4 .1843

45 22.6 0.6e-8 94.6 30.9 .1987
45 23.0 0.6e-8 93.7 33.6 .2011
45 21.3 0.6e-8 92.0 31.5 .1865
45 22.9 0.6e-8 93.6 30.8 .1996

A v erage 45 22.4 0.6e-8 93.3 31.4 .1940
SD. - 0.68 - 1.03 1.27 .0080
105 28 22.4 0.6e-8 90.7 29 .7 .1813

28 21.3 0.6e-8 96.7 29 .6 .1856
28 20.7 0.6e-8 95.4 25 .9 .1832
28 21.6 0.6e-8 93.5 32.0 .1947
28 20.5 0.6e-8 91.6 31.9 .1983

A v erage 28 21.3 0.6e-8 93.6 29 .8 .1886
SD. - 0.76 - 2.51 2.48 .0075
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Table C-7 A1(0H)3:TIS:TETA = 100:100:50 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 1.1738 g/1 (Figure C-3b)

Angle ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 110 37.6 0.3e-8 93.5 29.6 .2370
110 34.0 0.4e-8 92.3 28.9 .2020
110 34.9 0.4e-8 90.0 27.6 .2200
110 34.1 0.4e-8 96.1 32.0 .2186
110 33.6 0.4e-8 91.6 34.0 .2079

Average 110 34.8 0.38e-8 92.7 30.4 .2171
SD. - 1.61 0.45 2.28 2.56 .0134
75 75 35.2 0.3e-8 92.5 33.8 .2040

75 30.0 0.4e-8 94.2 31.4 .1989
75 32.7 0.4e-8 93.8 32.6 .2131
75 30.6 0.4e-8 94.9 31.9 .2056
75 33.9 0.4e-8 96.7 30.8 .2078

Average 75 32.5 0.38e-8 94.4 32.1 .2059
SD. - 2.19 0.45e-9 1.54 1.16 .0052
90 50 27.0 0.5e-8 92.6 27.6 .1875

50 28.6 0.4e-8 95.6 29.4 .1963
50 29.4 0.4e-8 93.6 26.8 .2013
50 28.9 0.4e-8 93.0 31.0 .1946
50 30.3 0.4e-8 92.4 32.6 .1859

Average 50 28.8 0.42e-8 93.4 29.5 .1931
SD. - 1.21 0.45e-9 1.29 2.39 .0064
105 30 25.5 0.5e-8 94.6 28.0 .1841

30 27.3 0.4e-8 95.0 29.4 .1763
30 27.4 0.4e-8 90.8 26.9 .1934
30 28.0 0.4e-8 97.0 27.2 .1895
30 27.5 0.4e-8 93.2 31.0 .1872

Average 30 27.1 0.42e-8 94.1 28.5 .1861
SD. - 0.96 0.45e-9 2.30 1.70 .0064
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Table C-8 A1(0H)3:TIS:TETA = 100:100:50 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 1.6433 g/1 (Figure C-3c)

Angle ( ° ) Sample 
time (ps)

R H (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 ] 10 35.4 0.3e-8 93.5 26.9 .4230
110 34.7 0.4e-8 94.1 28.8 .4240
1 10 33.9 0.4e-8 92.5 32 0 .3800
110 33.7 0.4e-8 94.7 31.4 .3975
110 34.1 0.4e-8 93.2 33.5 .4156

Average 110 34.4 0.38e-8 93.6 30.5 .4080
รอ . - 0.69 0.45e-9 0.84 2.64 .0189
75 80 33.2 0.4e-8 93.2 30.8 .3926

80 30.8 0.4e-8 91.0 31.4 .3875
80 30.6 0.4e-8 93.6 31.9 .4039
80 31.5 0.4e-8 95.4 30.0 .4057
80 32.9 0.4e-8 94.3 35.1 .3966

Average 80 31.8 0.40e-8 93.5 31.8 .3973
รอ . - 1.91 - 1.63 1.96 .0076
90 65 26.7 0.5e-8 96.1 29.9 .3846

65 28.4 0.4e-8 92.0 32.5 .3798
65 28.6 0.4e-8 93.5 32.3 .3912
65 25.4 0.5e-8 97.0 30.4 .3846
65 26.8 0.5e-8 93.5 31.6 .3874

Average 65 27.2 0.46e-8 94.4 31.3 .3855
รอ . - 1.33 0.55e-9 2.06 1.15 .0042
105 40 25.5 0.5e-8 92.5 31.0 .3714

40 24.1 0.5e-8 94.0 30 9 .3659
40 23.2 0.5e-8 96.4 35.1 .3842
40 22.6 0.5e-8 95.1 32.6 .3746
40 23.5 0.5e-8 91.6 31.8 .3599

Average 40 23.8 0.5e-8 93.9 32.3 .3712
ร อ . - 1.10 - 1.93 1.72 .0092
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Table C-9 A1(0H)3:TIS:TETA = 100:100:50 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 2.3476 g/1 (Figure C-3d)

Angle ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 1 10 49.8 0.2e-8 93.2 26.8 .4360
110 50.5 0.2e-8 91.5 29.9 .4560
1 10 48.6 0.2e-8 94.2 31.0 .4350
1 10 50.7 0.2e-8 94.6 31.6 .4476
1 10 55.3 0.2e-8 93.0 30.5 .4544

Average 110 51.0 0.2e-8 93.3 30.0 .4458
SD. - 2.55 - 1.21 1.87 .0099
75 70 48.8 0.2e-8 91.2 29.7 .4315

70 45.1 0.3e-8 92.6 36.1 .4069
70 49.8 0.2e-8 95.0 35.0 .4285
70 50.5 0.2e-8 93.8 34.0 .4375
70 51.0 0.2e-8 93.1 33.9 .4429

Average 70 49.0 0.22e-8 93.1 33.7 .4294
SD. - 2.35 0.45e-9 1.41 2.43 .0138
90 55 48.9 0.2e-8 92.1 35.7 .4208

55 48.2 0.2e-8 92.7 32.8 .4136
55 47.3 0.2e-8 93.6 34.8 .4032
55 44.6 0.3e-8 91.8 31.6 .4169
55 45.2 0.3e-8 92.0 35.0 .4294

Average 55 46.8 0.24e-8 92.4 34.0 .4168
SD. - 1.87 0.55e-9 0.73 1.71 .0096
105 30 40.6 0.3e-8 93.6 31.2 .4023

30 42.8 0.3e-8 94.0 35.1 .4089
30 43.9 0.3e-8 92.5 32.5 .3997
30 42.1 0.3e-8 93.0 31.9 .3864
30 40.4 0.3e-8 94.6 30.6 .4169

Average 30 42.0 0.3e-8 93.5 32.3 .4028
SD. - 1.48 - 0.82 1.74 .0113



88

Figure C-3 The relation between the apparent diffusion coefficient, D;lpp, and q2 of 
the product synthesized using Al(OH)3:TIS:TETA = 100:100:50 mmol, 
the reaction time of 3 h, the reaction temperature of 200°C; (a) Cp = 
0.7043 g/1, (b) Cp = 1.1738 g/1, (c) Cp = 1.6433 g/1, (d) Cp = 2.3476 g/1.
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q2 (cm'2)
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Table C-10 The center of mass diffusion coefficient (Dcm) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA = 
100:100:50 mmol, reaction time 3 h, the reaction temperature of 200°c 
(f igure C-4)

Polymer concentration, Cp (g/1) Dcm (cm /s)
0.7043 0.54e-8
1.1738 0.34e-8
1.6433 0.29e-8
2.3476 0.13e-8

Figure C-4 The center of mass diffusion coefficient (Dcm) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA = 
100:100:50 mmol, reaction time 3 h, the reaction temperature of 200°c

C o n c e n t r a t i o n  (g /1 )
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Table C-l 1 A1(0H)3:TIS:TETA = 100:100:75 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 0.6384 g/1 (Figure C-5a)

Angle ( ๐ ) Sample 
time (ps)

Rh (nm) ĉ app
(cm2/s)

In Range Merit Poly-
dispersity

60 120 25.0 0.5e-8 92.5 26.9 .1941
120 26.7 0.5e-8 93.1 32.1 .1832
120 24.0 0.6e-8 94.7 32.0 .1855
120 23.9 0.6e-8 93.8 35.1 .1876
120 23.8 0.6e-8 95.0 29.8 .1964

Average 120 24.7 0.56e-8 93.8 31.2 .1894
SD. - 1.23 0.55e-9 1.05 3.04 .0056
75 75 24.5 0.5e-8 91.5 32.1 .1798

75 22.5 0.6e-8 90.8 32.6 .1869
75 23.7 0.6e-8 94.6 30.1 .1756
75 23.6 0.6e-8 93.3 28.8 .1968
75 21.8 0.6e-8 92.7 27.6 .1846

Average 75 23.2 0.58e-8 92.6 30.2 .1847
SD. - 1.07 0.45e-9 1.50 2.13 .0080
90 45 - 20.9 0.6e-8 91.8 25.8 .1764

45 22.5 0.6e-8 96.2 26.9 .1798
45 21.6 0.6e-8 94.2 32.6 .1802
45 21.5 0.6e-8 93.0 34.8 .1798
45 19.8 0.7e-8 95.1 31.9 .1835

Average 45 21.3 0.62e-8 94.1 30.4 .1799
SD. - 0.99 0.45e-9 1.73 3.87 .0025
105 25 18.8 0.7e-8 95.0 25.4 .1764

25 17.6 0.7e-8 93.0 26.9 .1658
25 20.8 0.6e-8 94.6 25.8 .1741
25 21.1 0.6e-8 93.8 27.7 .1732
25 20.6 0.6e-8 93.7 28.4 .1689

Average 25 19.8 0.64e-8 94.0 26.8 .1717
SD. - 1.51 0.55e-9 0.79 1.26 .0043
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reaction temperature = 200°c, Cp = 1.064 g/1 (Figure C-5b)
Table C-12 A1(0H)3:TIS:TETA = 100:100:75 mmol, reaction time 3 h.

Angle ( ° ) Sample 
time (ps)

R H (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 1 10 34.9 0.4e-8 92.5 32.0 .2197
1 10 35.0 0.4e-8 94.6 3 1 6 .2245
1 10 36.4 0.4e-8 93.2 35.1 .2266
110 37.2 0.3e-8 90.5 33 8 .2147
1 10 36.9 0.3e-8 97.3 30.5 .2269

Average 110 36.1 0.36e-8 93.6 32.6 .2225
SD. - 1.07 0.55e-9 2.53 1.83 .0052
75 75 35.5 0.3e-8 89.7 29.6 .2149

75 33.8 0.4e-8 88.6 29.8 .2206
75 34.0 0.4e-8 92.4 32.5 .2075
75 32.5 0.4e-8 92.6 34.1 .2148
75 31.6 0.4e-8 93.0 30.9 .2230

Average 75 33.5 0.38e-8 91.3 31.4 .2162
SD. - 1.50 0.45e-9 1.98 1.91 .0060
90 50 30.8 0.4e-8 92.6 35.4 .2014

50 29.5 0.4e-8 94.6 32.0 .1974
50 29.7 0.4e-8 93.8 36.1 .1899
50 28.1 0.4e-8 93.0 30.9 .2045
50 30.4 0.4e-8 92.8 33.4 .2133

Average 50 29.7 0.4e-8 93.4 33.6 .2013
SD. - 1.04 - 0.83 2.20 .0087
105 40 27.4 0.4e-8 95.4 33.8 .1974

40 28.1 0.4e-8 96.0 31.6 .1872
40 27.0 0.4e-8 93.8 32.0 .1935
40 29.3 0.4e-8 97.6 36.9 .1855
40 28.9 0.4e-8 92.2 35.4 .2002

Average 40 28.1 0.4e-8 95.0 33.9 .1928
SD. - 0.97 - 2.07 2.24 .0063
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reaction temperature = 200°c, Cp = 1.4896 g/1 (Figure C-5c)
Table C-13 Al(OHXv.TIS:TETA = 100:100:75 mmol, reaction time 3 h.

Angle ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 110 55.2 0.2e-8 95.4 33.0 .3618
110 53.7 0.2e-8 92.0 31.6 .3469
1 10 58.4 0.2e-8 96.4 32.6 .3545
1 10 55.4 0.2e-8 97.0 33.9 .3578
1 10 52.3 0.2e-8 93.0 30.4 .3641

Average 110 55.0 0.2e-8 94.8 32.3 .3570
SD. - 2.28 - 2.17 1.35 .0068
75 70 50.9 0.2e-8 93.2 30.5 .3451

70 51.4 0.2e-8 95.6 29.7 .3398
70 57.2 0.2e-8 96.1 32.1 .3478
70 53.6 0.2e-8 91.4 30.6 .3514
70 50.5 0.2e-8 93.8 32.8 .3467

Average 70 52.7 0.2e-8 94.0 31.1 .3462
SD. - 2.78 - 1.90 1.27 .0042
90 55 51.4 0.2e-8 91.5 28.8 .3385

55 52.6 0.2e-8 94.8 29.6 .3264
55 53.8 0.2e-8 92.7 31.4 .3297
55 52.9 0.2e-8 93.0 32.6 .3456
55 50.5 0.2e-8 90.6 33.0 .3375

Average 55 52.2 0.2e-8 92.5 31.1 .3355
SD. - 1.30 - 1.60 1.84 .0076
105 30 49.8 0.2e-8 98.0 29.7 .3214

30 45.0 0.3e-8 93.0 31.6 .3068
30 50.0 0.2e-8 91.6 30.5 .3164
30 51.3 0.2e-8 93.5 29.8 .3205
30 52.0 0.2e-8 93.7 32.1 .3154

Average 30 49.6 0.22e-8 94.0 30.7 .3161
SD. - 2.74 0.45e-9 2.40 1.07 .0058
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Table C-14 Al(OH)vTIS:TETA = 100:100:75 mmol, reaction time 3 h,
reaction temperature = 2 0 0 ° c ,  Cp = 2.128 g/1 (Figure C-5d)

Angle ( ๐ ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 1 10 70.3 0.1e-8 94.7 32.2 .3703
110 60.8 0.2e-8 91.6 30.5 .3645
110 59.7 0.2e-8 93.8 28.7 .3750
110 60.5 0.2e-8 92.0 32.1 .3612
110 57.6 0.2e-8 95.1 30.6 .3741

Average 110 61.8 0.18e-8 93.4 30.8 .3690
SD. - 4.92 0.45e-9 1.58 1.43 .0060
75 65 56.4 0.2e-8 91.4 28.9 .3618

65 44.5 0.3e-8 97.0 29.3 .3541
65 50.8 0.2e-8 92.0 32.4 .3567
65 52.6 0.2e-8 93.8 30.9 .3602
65 53.0 0.2e-8 90.9 32.7 .3419

Average 65 51.5 0.22e-8 93.0 30.8 .3549
SD. - 4.39 0.45e-9 2.48 1.73 .0079
90 40 53.8 0.2e-8 92.5 29.6 .3610

40 51.7 0.2e-8 95.8 32.1 .3552
40 53.1 0.2e-8 90.6 31.0 .3448
40 48.9 0.3e-8 92.2 31.6 .3505
40 47.7 0.3e-8 93.1 35.0 .3410

Average 40 51.0 0.24e-8 92.8 31.9 .3505
SD. - 2.65 0.55e-9 1.90 1.99 .0080
105 20 45.3 0.3e-8 91.7 33.7 .3410

20 41.5 0.3e-8 94.6 31.6 .3428
20 43.6 0.3e-8 96.8 34.9 .3309
20 45.0 0.3e-8 92.0 30.8 .3358
20 43.1 0.3e-8 93.3 33.6 .3467

Average 20 43.7 0.3e-8 93.7 32.9 .3394
SD. - 1.54 - 2.09 1.68 .0062



95

F ig u r e  C-5 The relation between the apparent diffusion coefficient, D;,pp, and q2 of 
the product synthesized using Al(OH)3:TIS:TETA = 100:100:75 mmol, 
the reaction time of 3 h, the reaction temperature of 200°C; (a) Cp = 
0.6384 g/1, (b) Cp = 1.0640 g/1, (c) Cp = 1.4896 g/1, (d) Cp = 2.1280 g/1.

(a ) c p = 0 .6 3 8 4  g/1

(b ) c p = 1 .0 6 4 0  g/1

q2 (cm'2)
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Table C-15 The center of mass diffusion coefficient (Dcm) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA = 
100:100:75 mmol, reaction time 3 h, the reaction temperature of 200°c 
(Figure C-6)

Polymer concentration, Cp (g/1) Dcm (cm2/s)
0.6384 0.50e-8
1.0640 0.34e-8
1.4896 0.19e-8
2.1280 0.10e-8

Figure C-6 The center of mass diffusion coefficient (Dcm) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA = 
100:100:75 mmol, reaction time 3 h, the reaction temperature of 200°c

Concentration (g/1)
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reaction temperature = 200°c, Cp = 0.7572 g/1 (Figure C-7a)
Table C-16 A1(0H)3:TIS:TETA = 100:100:100 mmol, reaction time 3 h.

Angle ( ° ) Sample 
time (ps)

Rh (nm) J-̂ app
(cm2/s)

In Range Merit Poly-
dispersity

60 98 23.7 0.6e-8 94.0 24.9 .1897
98 25.9 0.5e-8 93.7 26.8 .1962
98 26.4 0.5e-8 92.0 28.7 .1913
98 29.1 0.5e-8 96.1 29.3 .1924
98 28.1 0.5e-8 94.8 30.0 .1947

Average 98 26.6 0.52e-8 94.1 27.9 .1929
SD. - 2.09 0.45e-9 1.51 2.07 .0026
75 72 23.3 0.6e-8 93.5 31.9 .1874

72 24.9 0.5e-8 97.1 32.5 .1946
72 26.5 0.5e-8 92.6 .32.9 .1876
72 27.0 0.5e-8 94.8 30.0 .1862
72 26.0 0.5e-8 93.1 34.1 .1879

Average 72 25.5 0.52e-8 94.2 32.1 .1887
SD. - 1.47 0.45e-9 1.80 1.69 .0033
90 45 22.5 0.6e-8 - 92.0 29.8 .1812

45 25.1 0.5e-8 93.6 27.9 .1796
45 24.3 0.5e-8 91.9 34.0 .1864
45 20.5 0.6e-8 94.6 31.9 .1778
45 21.8 0.6e-8 93.3 30.5 .1894

Average 45 22.8 0.56e-8 93.1 30.8 .1829
SD. - 1.86 0.55e-9 1.14 2.29 .0049
105 25 20.9 0.6e-8 94.6 32.4 .1768

25 21.5 0.6e-8 91.0 31.6 .1842
25 20.6 0.6e-8 92.8 33.5 .1763
25 22.2 0.5e-8 93.7 30.8 .1874
25 21.3 0.5e-8 91.6 31.9 .1789

Average 25 21.3 0.56e-8 92.7 32.0 .1807
SD. - 0.61 0.55e-9 1.48 1.00 .0049
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reaction temperature = 200°c, Cp = 1.262 g/1 (Figure C-7b)
Table C-17 A1(0H)3:TIS:TETA = 100:100:100 mmol, reaction time 3 h.

Angie ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 100 28.5 0.4e-8 95.1 26.4 .2204
100 29.1 0.4e-8 94.6 28.7 .2169
100 26.4 0.5e-8 94.8 29.4 .2218
100 25.6 0.5e-8 93.0 30.1 .2016
100 26.6 0.5e-8 93.5 34.6 .2147

Average 100 27.2 0.46e-8 94.2 29.8 .2151
SD. - 1.49 0.55e-9 0.90 3.00 .0080
75 69 25.1 0.5e-8 91.6 29.8 .2047

69 26.2 0.5e-8 93.7 33.5 .2069
69 25.8 0.5e-8 94.6 31.9 .2110
69 26.1 0.5e-8 93.0 31.0 .1987
69 27.2 0.4e-8 92.9 35.6 .1963

Average 69 26.1 0.48e-8 93.2 32.4 .2035
SD. - 0.76 0.45e-9 1.11 2.26 .0060
90 50 26.8 - 0.5e-8 95.8 29.4 .1952

50 25.3 0.5e-8 91.8 34.6 .1861
50 25.5 0.5e-8 90.3 31.9 .1939
50 23.1 0.6e-8 96.4 32.7 .1988
50 22.0 0.6e-8 94.1 33.6 .1878

Average 50 24.5 0.54e-8 93.7 32.4 .1924
SD. - 1.94 0.55e-9 2.60 1.98 .0053
105 23.9 0.6e-8 89.7 29.3 .1844

-■> 'า33 20.8 0.6e-8 94.2 32.3 .1769
'า33 21.7 0.6e-8 93.8 31.6 .1856
33 23.4 0.6e-8 96.1 35.7 .1911
33 22.4 0.6e-8 94.7 30.9 .1789

Average 33 22.4 0.6e-8 93.7 32.0 .1833
SD. - 1.25 - 2.40 2.37 .0056
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reaction temperature = 200°c, Cp = 1.7668 g/1 (Figure C-7c)
Table C-18 Al(OH)>TIS:TETA = 100:100:100 mmol, reaction time 3 h.

Angle ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 1 10 28.8 0.4e-8 95.4 29.7 .2831
110 27.5 0.4e-8 91.5 32.0 .2743
110 27.1 0.4e-8 93.7 31.6 .2784
110 29.6 0.4e-8 92.0 32.3 .2844
110 28.0 0.4e-8 93.1 35.9 .2721

Average 110 28.2 0.4e-8 93.1 32.3 .2785
SD. - 1.01 - 1.53 2.25 .0054
75 75 27.5 0.4e-8 94.0 29.7 .2665

75 29.4 0.4e-8 95.4 32.1 .2578
75 26.3 0.5e-8 96.1 30.6 .2784
75 25.5 0.5e-8 94.9 33.4 .2669
75 26.2 0.5e-8 97.0 31.5 .2687

Average 75 27.0 0.46e-8 95.5 31.5 .2677
SD. - 1.53 0.55e-9 1.14 1.41 .0073

- 90 55 22.6 0.6e-8 92.8 30.9 .2588
55 23.9 0.6e-8 93.1 33.0 .2671
55 23.0 0.6e-8 94.6 32.8 .2543
55 20.9 0.6e-8 93.3 37.6 .2687
55 26.1 0.5e-8 96.5 35.4 .2615

Average 55 23.3 0.58e-8 94.1 33.9 .2621
SD. - 1.91 0.45e-9 1.53 2.60 .0059
105 30 23.4 0.6e-8 92.0 33.9 .2587

30 18.9 0.7e-8 93.0 31.0 .2569
30 19.9 0.7e-8 94.1 33.8 .2641
30 18.0 0.7e-8 93.9 31.6 .2533
30 17.8 0.7e-8 95.4 32.9 .2654

Average 30 19.6 0.68e-8 93.7 32.6 .2597
SD. - 2.28 0.45e-9 1.27 1.30 .0050
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Table C-19 Al(OH)3:TIS:TETA = 100:100:100 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 2.128 g/1 (Figure C-7d)

Angle ( ° ) Sample 
time (pis)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
Dispersity

60 120 33.5 0.4e-8 94.5 28.7 .3599
120 33.6 0.4e-8 93.0 32.5 .3748
120 30.8 0.4e-8 92.6 31.6 .3708
120 37.0 0.3e-8 94.8 33.6 .3698
120 36.5 0.3e-8 96.3 30.9 .3614

Average 120 34.3 0.36e-8 94.2 31.5 .3673
SD. - 2.53 0.55e-9 1.49 1.84 .0064
75 75 26.1 0.5e-8 92.0 34.7 .3505

75 25.4 0.5e-8 93.9 30.9 .3412
75 26.7 0.5e-8 94.0 31.8 .3566
75 26.0 0.5e-8 91.6 33.7 .3469
75 25.3 0.5e-8 91.5 30.5 .3489

Average 75 25.9 0.5e-8 92.6 32.3 .3488
SD. - 0.57 - 1.25 1.81 .0056
90 53 19.9 0.7e-8 90.9 32.7 .3341

53 18.7 0.7e-8 94.1 33.8 .3269
53 20.6 0.7e-8 89.9 30.0 .3354
53 22.3 0.6e-8 87.6 29.9 .3256
53 21.1 0.6e-8 94.2 28.7 .3384

Average 53 20.5 0.66e-8 91.3 31.0 .3321
SD. - 1.34 0.55e-9 2.83 2.13 .0056
105 35 16.9 0.8e-8 91.9 26.4 .3217

35 15.2 0.8e-8 94.8 31.2 .3198
35 16.3 0.8e-8 93.0 30.7 .3309
35 18.9 0.7e-8 95.5 32.3 .3132
35 17.8 0.7e-8 92.7 31.4 .3264

Average 35 17.0 0.76e-8 93.6 30.4 .3224
SD. - 1.41 0.55e-9 1.51 2.31 .0067
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Figure C-7 The relation between the apparent diffusion coefficient, D;,pp, and q2 of 
the product synthesized using Al(OH)3:TIS:TETA = 100:100:100 mmol, 
the reaction time of 3 h, the reaction temperature of 200°C; (a) Cp = 
0.6876 g/1, (๖) Cp = 1.1460 g/1, (c) Cp = 1.6044 g/1, (d) Cp = 2.2920 g/1.

(a) c p = 0 .6 8 7 6  g/1

q2 (cm"2)

( b ) Cp = 1 .1 46 0  g/1

q 2 (cm'2)
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Table C-20 The center of mass diffusion coefficient (Dcm) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA =
100:100:100 mmol, reaction time 3 h, the reaction temperature of 200°c 
(f igure C-8)

Polymer concentration. Cp (g/1) Dcm (cm2/ร)
0.6876 0.40e-8
1.1460 0.29e-8
1.6044 0.23e-8
2.2920 0.10e-8

Figure C-8 The center of mass diffusion coefficient (Dcin) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA = 
100:100:100 mmol, reaction time 3 h, the reaction temperature of 200°c

Concentration (g/1)
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Table C-21 Al(OH)3:TIS:TETA = 100:100:125 mmol, reaction time 3 h,
reaction temperature = 2 0 0 ° c ,  Cp = 0.7572 g/1 (Figure C-9a)

Angle ( ° ) Sample 
time (pis)

Rh (nm) Dapp
(crrf/s)

In Range Merit Poly-
dispersity

60 92 26.1 0.5e-8 92.1 31.3 .1945
92 25.5 0.5e-8 90.8 34.2 .2006
92 24.9 0.5e-8 94.3 32.5 .2010
92 25.6 0.5e-8 87.6 30.8 .2074
92 26.1 0.5e-8 91.0 32.3 .1987

Average 92 25.6 0.5e-8 91.2 32.2 .2004
SD. - 0.50 - 2.43 1.31 .0047
75 68 24.8 0.5e-8 92.2 30.9 .1984

68 23.0 0.6e-8 95.1 31.6 .1874
68 25.0 0.5e-8 91.3 31.7 .1963
68 24.1 0.5e-8 90.4 32.8 .1952
68 24.4 0.5e-8 95.6 30.3 .1831

Average 68 24.3 0.52e-8 92.9 31.5 .1921
SD. - 0.79 0.45e-9 2.31 0.94 .0065
90 61 25.0 0.5e-8 92.6 31.7 .1843

61 21.4 0.6e-8 93.7 30.6 .1763
61 23.6 0.6e-8 96.8 32.3 .1852
61 22.9 0.6e-8 90.1 34.0 .1897
61 21.8 0.6e-8 90.8 31.3 .1799

Average 61 22.9 0.58e-8 92.8 32.0 .1831
SD. - 1.44 0.45e-9 2.65 1.29 .0051
105 45 21.5 0.6e-8 87.7 33.6 .1712

45 22.0 0.6e-8 90.5 32.1 .1668
45 21.6 0.6e-8 91.1 33.2 .1792
45 20.7 0.6e-8 88.9 30.9 .1745
45 21.0 0.6e-8 93.7 31.5 .1763

Average 45 21.4 0.6e-8 90.4 32.3 .1831
SD. - 0.51 - 2.29 1.13 .0051
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Table C-22 Al(OH)3:TIS:TETA = 100:100:125 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 1.2620 g/1 (Figure C-9b)

Angle ( ° ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

เท Range Merit Poly-
dispersity

60 100 30.2 0.4e-8 89.7 35.3 .2226
100 30.7 0.4e-8 90.6 32.4 .2187
100 36.0 0.3e-8 94.1 32.8 .1989
100 32.7 0.4e-8 91.2 34.6 .2017
100 30.9 0.4e-8 87.8 32.5 .2136

Average 100 32.1 0.38e-8 90.7 33.5 .2111
รอ. - 2.38 0.45e-9 2.30 1.34 .0104
75 86 29.8 0.4e-8 91.9 33.1 .2016

86 28.5 0.4e-8 89.3 33.8 .1987
86 30.1 0.4e-8 92.7 34.6 .1968
86 31.6 0.4e-8 93.0 32.5 .2045
86 33.0 0.4e-8 91.6 31.7 .2100

Average 86 30.6 0.4e-8 91.7 33.1 .2023
รอ . - 1.74 - 1.46 1.23 .0052
90 72 26.5 0.4e-8- 94.5 30.1 .1925

72 27.0 0.4e-8 93.6 34.0 .1963
72 25.5 0.5e-8 90.9 32.1 .1845
72 29.1 0.4e-8 92.8 32.6 .2003
72 26.1 0.5e-8 90.7 33.0 .1933

Average 72 26.8 0.44e-8 92.5 32.4 .1934
รอ. - 1.38 0.55e-9 1.67 1.44 .0058
105 60 26.9 0.5e-8 91.3 33.0 .1847

60 26.1 0.5e-8 95.6 33.2 .1756
60 25.5 0.5e-8 90.7 34.0 .1921
60 26.3 0.5e-8 88.3 35.5 .1863
60 24.9 0.5e-8 89.9 32.3 .1825

Average 60 25.9 0.5e-8 91.2 33.6 .1842
รอ. - 0.77 - 2.73 1.22 .0060
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Table C-23 Al(OH)3:TIS:TETA = 1 0 0 :1 0 0 :1 2 5  mmol, reaction time 3 h,
reaction temperature = 2 0 0 ° c ,  Cp = 1.7668 g/1 (Figure C-9c)

Angle ( 0 ) Sample 
time (ps)

Rh (nm) Dapp
(crrf/s)

In Range Merit Poly-
dispersity

60 110 36.7 0.3e-8 91.5 31.7 .2642
110 39.5 0.3e-8 90.7 31.5 .2588
110 40.2 0.3e-8 88.4 32.7 .2717
110 41.6 0.3e-8 93.5 34.2 .2649
110 42.5 0.3e-8 94.7 34.0 .2657

Average 110 40.1 0.3e-8 91.8 32.8 .2651
รอ . - 2.23 - 2.46 1.26 .0046
75 95 36.1 0.3e-8 89.6 33.7 .2533

95 34.6 0.4e-8 92.1 32.5 .2456
95 37.5 0.3e-8 95.3 30.9 .2378
95 36.9 0.3e-8 94.7 30.3 .2571
95 40.0 0.3e-8 90.9 33.3 .2436

Average 95 34.0 0.32e-8 92.5 32.1 .2475
รอ. - 1.99 0.45e-9 2.44 1.49 .0077
90 71 29.7 - 0.4e-8 87.8 33.7 .2412

71 35.0 0.3e-8 85.9 34.0 .2468
71 35.4 0.3e-8 89.1 32.5 .2463
71 30.8 0.4e-8 90.3 32.7 .2458
71 35.1 0.3e-8 97.2 34.3 .2445

Average 71 33.2 0.34e-8 90.1 33.4 .2449
รอ. - 2.72 0.55e-9 4.31 0.80 .0022
105 59 29.9 0.4e-8 93.9 34.2 .2315

59 30.3 0.4e-8 92.5 31.7 .2356
59 32.5 0.4e-8 90.9 33.5 .2204
59 31.6 0.4e-8 93.4 34.2 .2068
59 30.8 0.4e-8 92.5 33.9 .2154

Average 59 31.0 0.4e-8 92.6 33.5 .2219
รอ. - 1.04 - 1.14 1.05 .0117
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Table C-24 Al(OH)3:TIS:TETA = 100:100:125 mmol, reaction time 3 h.
reaction temperature = 200°c, Cp = 2.5240 g/1 (Figure C-9d)

Angie ( 0 ) Sample 
time (fis)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 100 49.5 0.2e-8 92.8 33.8 .3347
100 44.6 0.3e-8 92.4 33.0 .3481
100 41.8 0.3e-8 98.1 33.0 .3420
100 47.5 0.2e-8 91.6 34.2 .3269
100 48.3 0.2e-8 98.5 32.3 .3451

Average 100 46.3 0.24e-8 94.7 33.3 .3394
SD. - 3.11 0.55e-9 3.33 0.74 .0086
75 78 39.5 0.3e-8 93.5 31.7 .3271

78 42.1 0.3e-8 94.6 31.9 .3302
78 40.6 0.3e-8 98.0 32.0 .3164
78 43.5 0.3e-8 85.1 31.0 .3287
78 38.7 0.3e-8 92.3 30.9 .3169

Average 78 40.9 0.3e-8 92.7 31.5 .3239
SD. - 1.94 - 4.75 0.51 .0067
90 72 30.5 0.4e-8 87.3 30.6 .3165

72 31.8 0.4e-8 98.8 30.5 .3302
72 34.7 0.4e-8 98.0 30.6 .3214
72 35.0 0.4e-8 84.7 30.6 .3068
72 33.6 0.4e-8 88.6 30.6 .3146

Average 72 33.1 0.4e-8 91.5 30.6 .3179
SD. - 1.93 - 6.48 0.04 .0087
105 49 28.4 0.4e-8 83.0 30.7 .3114

49 26.9 0.5e-8 91.6 30.5 .3206
49 26.4 0.5e-8 83.7 30.7 .3059
49 28.6 0.4e-8 87.0 30.7 .3045
49 30.0 0.4e-8 82.2 30.6 .3015

Average 49 28.1 0.44e-8 85.5 30.6 .3088
SD. - 1.44 0.55e-9 3.87 0.09 .0075
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Figure C-9 The relation between the apparent diffusion coefficient, Dapp, and q2 of 
the product synthesized using AI(OH)3:TIS:TETA = 100:100:125 mmol, 
the reaction time of 3 h, the reaction temperature of 200°C; (a) Cp = 
0.7572 g/1, (b) Cp = 1.2620 g/1. (c) Cp = 1.7668 g/1, (d) Cp = 2.5240 g/1.
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Table C-25 The center of mass diffusion coefficient (Dcm) as a function of polymer
concentration of the product synthesized using Al(OH)3:TIS:TETA = 
100:100:125 mmol, reaction time 3 h, the reaction temperature of 200°c 

(figure C-10)
Polymer concentration, Cp (g/1) Dcm (cm2/s)

0.7572 0.43e-8
1.2620 0.33e-8
1.7668 0.20e-8
2.5240 0.10e-8

Figure C-10 The center of mass diffusion coefficient (Dcm) as a function of polymer 
concentration of the product synthesized using Al(OH)3:TIS:TETA = 

100:100:125 mmol, reaction time 3 h, the reaction temperature of 200°c



Table C-26 A1(0H)3:TIS:TETA = 100:100:150 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 0.7307 g/1 (Figure C -11 a)

Angle ( 0 ) Sample 
time (pis)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 98 24.9 0.5e-8 92.1 31.0 .2058
98 25.1 0.5e-8 93.6 32.0 .2103
98 26.6 0.5e-8 89.7 31.4 .1897
98 25.8 0.5e-8 96.4 30.6 .2103
98 26.1 0.5e-8 93.2 29.5 .2065

Average 98 25.7 0.5e-8 93.0 30.9 .2045
SD. - 0.70 - 2.43 0.94 .0085
75 72 25.9 0.5e-8 96.4 26.7 .1948

72 23.5 0.6e-8 95.1 29.4 .1852
72 26.4 0.5e-8 90.3 32.3 .1963
72 25.0 0.5e-8 93.0 35.1 .2034
72 26.9 0.5e-8 91.9 32.0 .1887

Average 72 25.5 0.52e-8 93.3 31.1 .1936
SD. - 1.34 0.45e-9 2.44 3.18 .0071
90 45 26.8 0.5e-8 96.5 29.7 .1874

45 23.3 0.6e-8 94.7 24.8 .1796
45 22.7 0.6e-8 89.4 35.0 .1863
45 20.3 0.6e-8 97.3 31.4 .1720
45 20.9 0.6e-8 92.0 31.0 .1843

Average 45 22.8 0.58e-8 94.0 30.4 .1819
SD. - 2.56 0.45e-9 3.27 3.69 .0063
105 25 19.7 0.7e-8 94.7 36.2 .1756

25 22.5 0.6e-8 95.0 30.5 .1894
25 21.0 0.6e-8 92.9 30.2 .2001
25 21.9 0.6e-8 93.6 30.4 .1879
25 20.8 0.6e-8 91.5 33.4 .1765

Average 25 21.2 0.62e-8 93.5 32.1 .1859
SD. - 1.08 0.45e-9 1.42 2.62 .0101
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Table C-27 A1(0H)3:TIS:TETA = 100:100:150 mmol, reaction time 3 h,
reaction temperature = 2 0 0 ° c ,  Cp = 1.2178 g/1 (Figure C -lib )

Angle ( ° ) Sample 
time (แร)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 too 29.6 0.4e-8 91.4 29.7 .2214
100 30.3 0.4e-8 92.6 26.4 .2003
100 31.5 0.4e-8 97.0 32.1 .1988
100 32.4 0.4e-8 93.4 31.6 .2057
100 28.6 0.4e-8 96.5 34.0 .2168

Average 100 30.5 0.4e-8 94.2 30.8 .2086
SD. - 1.51 - 2.46 2.88 .0100
75 70 26.8 0.5e-8 93.6 31.7 .1968

70 31.8 0.4e-8 94.7 36.4 .1846
70 30.4 0.4e-8 95.6 33.6 .1932
70 29.1 0.4e-8 91.0 34.9 .2008
70 27.8 0.4e-8 92.9 30.5 .2056

Average 70 29.2 0.42e-8 94.2 33.4 .1962
SD. - 1.20 0.45e-9 1.19 2.38 .0080
90 65 30.3 0.4e-8 92.8 30.7 .1825

65 29.5 0.4e-8 94.3 29.8 .1769
65 26.7 0.5e-8 91.6 24.8 .1835
65 25.8 0.5e-8 92.8 33.1 .1905
65 27.3 0.5e-8 91.8 31.6 .1901

Average 65 27.9 0.46e-8 92.7 30.0 .1847
SD. - 1.91 0.55e-9 1.07 3.15 .0057
105 30 28.9 0.4e-8 98.1 31.8 .1756

30 27.4 0.4e-8 93.0 33.8 .1932
30 25.5 0.5e-8 94.6 34.7 .1852
30 26.3 0.5e-8 92.0 32.6 .1779
30 25.1 0.5e-8 93.5 31.9 .1863

Average 30 26.6 0.46e-8 94.2 33.0 .1836
SD. - 1.54 0.55e-9 2.35 1.36 .0070



Table C-28 A1(0H)3:TIS:TETA = 100:100:150 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 1.7049 g/1 (Figure C-l lc)

Angle ( 0 ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 90 47.9 0.2e-8 92.7 25.4 .2768
90 49.1 0.2e-8 93.5 26.7 .2246
90 44.6 0.3e-8 91.6 30.0 .2587
90 43.2 0.3e-8 94.6 31.7 .2367
90 42.9 0.3e-8 91.8 26.9 .2507

Average 90 45.5 0.26e-8 92.8 28.1 .2495
SD. - 2.81 0.55e-9 1.24 2.61 .0200
75 85 47.7 0.2e-8 94.8 32.1 .2314

85 42.1 0.3e-8 91.5 31.6 .2298
85 40.5 0.3e-8 94.3 34.0 .2241
85 41.9 0.3e-8 90.9 33.5 .2371
85 40.7 0.3e-8 94.7 30.8 .2169

Average 85 42.6 0.28e-8 93.2 32.4 .2279
SD. - 2.95 0.45e-9 1.88 1.33 .0077
90 60 35.5 0.3e-8 94.8 31.6 .2156

60 36.9 0.3e-8 91.6 31.9 .2298
60 35.8 0.3e-8 94.0 32.0 .2350
60 38.7 0.3e-8 95.8 30.9 .2104
60 40.0 0.3e-8 92.3 31.7 .2008

Average 60 37.4 0.3e-8 93.7 31.6 .2183
SD. - 1.93 - 1.74 0.43 .0140
105 30 35.4 0.3e-8 91.0 33.0 .2056

30 36.8 0.3e-8 94.0 34.7 .2131
30 37.1 0.3e-8 92.6 32.9 .2069
30 36.8 0.3e-8 95.8 31.0 .2117
30 35.7 0.3e-8 94.0 35.0 .2005

Average 30 36.4 0.3e-8 93.5 33.3 .2076
SD. - 0.76 - 1.79 1.61 .0050
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Table C-29 Al(OH)3:TIS:TETA = 100:100:150 mmol, reaction time 3 h,
reaction temperature = 200°c, Cp = 2.4356 g/1 (Figure C-l Id)

Angle ( 0 ) Sample 
time (ps)

Rh (nm) Dapp
(cm2/s)

In Range Merit Poly-
dispersity

60 100 65.8 0.1e-8 91.0 27.5 .3220
100 64.7 0.1e-8 92.5 29.8 .3390
100 59.8 0.2e-8 93.0 31.2 .3250
100 57.8 0.2e-8 91.4 33.4 .3315
100 59.3 0.2e-8 97.3 31.6 .3078

Average 100 61.5 0 .16e-8 93.0 30.7 .3251
SD. - 3.54 0.55e-9 2.51 2.20 .0117
75 75 59.8 0.2e-8 98.1 34.7 .3145

75 57.1 0.2e-8 93.5 39.5 .3016
75 56.9 0.2e-8 91.9 34.0 .3215
75 55.8 0.2e-8 94.6 31.6 .3005
75 56.9 0.2e-8 92.4 32.5 .3165

Average 75 57.3 0.2e-8 94.1 32.5 .3109
SD. - 1.49 - 2.47 3.07 .0094
90 45 55.4 0.2e-8 94.0 37.0 .3056

45 51.9 0.2e-8 90.8 31.9 .2996
45 50.4 0.2e-8 95.2 33.5 .3015
45 50.6 0.2e-8 91.9 36.4 .2897
45 48.9 0.2e-8 92.8 34.0 .2945

Average 45 51.4 0.2e-8 92.9 34.6 .2982
SD. - 2.46 - 1.73 2.11 .0062
105 30 50.7 0.2e-8 94.3 33.5 .2845

30 49.6 0.2e-8 92.6 31.6 .2960
30 47.8 0.2e-8 91.5 34.0 .2789
30 48.6 0.2e-8 94.0 35.7 .2854
30 50.1 0.2e-8 93.0 34.8 .2830

Average 30 49.4 0.2e-8 93.1 33.9 .2856
SD. - 1.16 - 1.13 1.54 .0063



116

Figure C -l 1 The relation between the apparent diffusion coefficient, Dapp, and q2 o f  
the product synthesized using Al(O H )3 :TIS:TETA = 100:100:150 mmol, 
the reaction time o f  3 h, the reaction temperature o f  200°C; (a) Cp = 
0.7307 g/1, (b) Cp = 1.2178g/l, (c) Cp = 1.7049 g/1, (d) Cp = 2.4356 g/1.
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Table C -30 The center o f  mass diffusion coefficient (Dcm) as a function o f  polymer
concentration o f  the product synthesized using A l(O H )3 :TIS:TETA =
100:100:150 mmol, reaction time 3 h. the reaction temperature o f  200°c 

(F igure C -12)

Polymer concentration, Cp (g/1) Dcm (cm /s)
0.7307 0.41e-8
1.2178 0.36e-8
1.7049 0.24e-8
2.4356 0.16e-8

Figure C-12 The center o f  mass diffusion coefficient (D c, 11) as a function o f  polymer 
concentration o f  the product synthesized using Al(O H )3 :TIS:TETA = 
100:100:150 mmol, reaction time 3 h, the reaction temperature o f  2 0 0 °c
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Table C-31 The intrinsic viscosity ([ๆ]), diffusion coefficient (Do), and the
hydrodynamic radius ( R h)  as a function o f  TETA concentration at the 
reaction time o f  3 h, the reaction temperature o f  200°c

mmol o f  TETA [ๆ] (1/g) D 0 (cm2/ร) Rh (nm)
0 0.015 0.69e-8 18.6

50 0.018 0.67e-8 19.0
75 0.019 0.64e-8 20.0
100 0.020 0.62e-8 20.6
125 0.021 0.56e-8 23.0
150 0.027 0.53e-8 24.2

Figure C -13 Polydispersity o f  relaxation time for the product at 60° as a function o f  
polymer concentration at 30°c
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