APPENDIX A

Calculation for Nation-exchange percentage

The 1000-ppm NaCl stock solution was used to prepare standard solution
having concentration of 0.2-, 0.5- and 1.0-ppm by dilution method. Firstly 100-ppm
Na+solution was prepared by dilution 1000-ppm NaCl solution for 10 times. Then,
the 2-, 5 and 10-ppm Na* solutions were further prepared from the 100-ppm Ne*
solution. Finally, the 0.2-, 0.5- and 1.0-ppm Nat+solutions were prepared by dilution
from previous concentration. The 0.2, -0.5- and 1.0-ppm were used as standard Nat
solutions to create a calibration curve, as shown in Figure AT
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Figure AL The calibration curve of the standard Na+solutions,

The sample solution was collected from the preparation of the organically
modified MMT. This solution was diluted into 1000 times and used as the sample
solution for AAS analysis. The Na"-exchanged percentage was calculated from the

following equation.

Amount of Na+in solution obtained fron AAS 100

% Na'ion - exchanged = Weight of MMT * 119e'5



APPENDIX B

Flammability data of Nylon 12 and PVClorganoclay nanocomposites and

Nylonl2/metalatrane composites.

Table B1 LOI data of Nylon 12/0C-MMT nanocomposites

Clay loading
(wt%)

O —-JTTW O

1
203
229
250
26.7
216
281

2
204
228
251
26.8
216
283

3
204
229
201
26.6
215
281

LOI value
4
20.3
228
250
26.9
218
28.2

Table B2 LOI data of PVC/OC-MMT nanocomposites

Clay loading
(wt%)

O JOO1TW O

1
355
453
46.6
416
431
49.0

2
35.6
45.2
46.5
411
48.2
48.9

3
35.6
45.2
46.6
417
48.2
41

LOI value
4
35.6
45.2
46.6
476
48.2
49.0

5
204
229
51
26.8
21.8
28.2

355
41
46.5
411
431
49,0

Average
204
22.9
5.1
26.8
211
28.2

Average
3.6
45.2
46.6
471
48.2
49.0

01
01
01
01
01
01

01
01
01
01
01
01



Table B3 LOI data of Nylon 12/silatrane composites

Silatrane loading

() 1
0 23
5 %5
10 713
5 %82
2 20

2
204
26.6
214
28.3
291

3
204
264
214
284
29.2

LOI value

4
203
26.5
213
28.2
291

5 Awerage D

204
26.5
214
28.3
291

204
26.5
214
28.3
291

01
01
01
01
01

Table B4 Gross Heat Calorific data of Nylon 12/0C-MMT nanocomposites

Clay loading (wt%)

O -J AW s O

9617.96
9379.08
6714.14
8941.62
6392.82
6188.94

2
9767.33
9183.14
6799.09
8595.92
6264.84
8313.85

9845.55
9207.07
691143
6382.99
8442.86
8360.97

Gross Heat Calorific value (callg)

Average
9743.61
9256.43
8808.22
849351
8366.84
8287.92

D
115.63
106.89
98.96
95.98
9181
88.90



Table B5 Gross Heat Calorific data of PVC/OC-MMT nanocomposites

Gross Heat Calorific value (callg)

1 2 3 Average
489199  4998.18 495465 494827 5338
477452 467701 469217 471457 5247
458284 461861 468248 462798 5048
438218 445341 436809 440123  45.74
425204 434414 430732 430117 46.36
423275 432647 429327 428416 4752

Clay loading ( t%)

O - TTW s O

Table B6 Gross Heat Calorific data of Nylonl2/silatrane composites

Silatrane loading Gross Heat Calorific value (calfg)
(wt%) 1 2 3 Average SD
0 917.96 9767.33 984555 974361 11563
5 1285.45 736712 720435 7285.64 8139
10 6744.64 689117 680153 681245 7387
15 647832 661510 656954 6554.32  69.65

20 041858 065224 653349 650144 7237



APPENDIX C

Mechanical property data of Nylon 12 and PVClorganoclay nanocomposites
and Nylonl2/metalatrane composites.

Table CI Tensile strength data of Nylon 12/0C-MMT nanocomposites

Clay loading Tensile strength (MPa)

(wt%) 1 2 3 4 5 Average D
0 B3PI B3I B6 U4 13
Ho6 ¥ I} B3I B3I B3 12
28  B/L B2 43 N3 N3 13
49 309 384 09 43 403 14
37 BT B9 ;T 406 B3I 14
U4 U7 B3I B0 J4 B4 12

O - O

Table C2 Tensile strength data of PVC/OC-MMT nanocomposites

Clay loading Tensile strength (MPa)

( t%) 1 2 3 4 5 Average D
0 67 70 67 66 68 02
168 160 166 163 156 163 05
133 130 129 139 135 B3 04
21 120 123 U2 ur 19 04
112 108 110 105 14 110 03
99 107 103 100 97 101 04

O —-JTTW s O



Table C3 Tensile strength data of Nylon 12/silatrane composites

Silatrane loading Tensile strength (MPa)
(Wt%) 1 2 3 4 5 Average D
0 0 B3I B B3I B6 U4 13
5 29 B9 B2 B4 U6 U6 13
10 Al P33 B H5S F3I B2 U
15 e Jy1 B0 HI HI Bl 12
20 $HI  B/L N0 H6 I IS 12

Table C4 Modulus data of Nylon 12/0C-MMT nanocomposites

Clay loading Modulus (MPa)

(wt%) 1 2 3 4 5 Average 3D
4329 4436 4540 4263 4191 4362 139
5876 5775 62713 5978 5913 5963 189
6460 6196 6785 6568 6252 6452 240
677.2 6644 6955 7240 6653 6853 250
671.8 6479 6241 6575 653 6453 207
647.7 6245 6708 6120 6363 6383 225

O JOUO1TW b O



Table C5 Modulus data of PVC/OC-MMT nanocomposites

Clay loading

(wih)

O JOO1W O

1
659.3
11403
1186.6
12293
11272
11032

2
651.3
1156.2
1099.0
11438
1216.8
1185.7

Modulus (MPa)

3
622.5
1062.2
11727
11947
11493
1190.2

4
674.9
10834
1126.3
11491
11574
1137.2

5
668.5
11153
1136.2
12017
119%.2
11536

Table C6 Modulus data of Nylonl2/silatrane composites

Silatrane loading

()
0
5
10
15
20

2

4329 4436
4463 4384
468.2 4704
4527 4818

4611

498.1

Modulus (MPa)

3
454.0
4791
457.1
465.1
5003

4
426.3
460.9
494.4
4835
485.1

5
4191
468.7
4543
498.6
466.2

Average

635.3

11115
11442
11837
11694
1154.0

Average

4352
458.7
469.0
476.3
482.2

D
204
389
395
36.4
36.4
36.0

D
139
165
157
178
180

93



Table C7 Elongation at break data of Nylon 12/0C-MMT nanocomposites

Clay loading

( )
0

1
3
5
!
9

1
294.6
339
244
171
117

55

2
304.1
322
225
158
118

56

Elongation at break (%)
3 4 5
072 2911 3098
B9 RS A4
241 237 29
164 161 168
26 16 123
58 53 58

Average
3014
334
23.1
164
120

5.6

Table C8 Elongation at break data of PVC/OC-MMT nanocomposites

Clay loading
(wt%)

O —-JTTW s O

1
4.7
28
18
12
12
0.9

2
44
26
20
14
10
08

Elongation at break (%)
3 4 5
46 46 44
anN URRERSIZS
21 18 19
11 12 12
12 1 12
09 09

Average
4.6
2.1
19
12
11
0.9

D
61
10
0.7
05
04
0.2

D
01
01
01
01
01
01

9%



Table C9 Elongation at break data of Nylon 12/silatrane composites

Silatrane loading

()
0
5
10
15
20

294.6
465
428
44
404

304.1
433
428
40.7
43.2

Elongation at hreak (%)
3 4 5
072 2011 3098
H3 434 446
My 429 457
20 M7 425
a6 407 41

Average
3014
44.6
438
425
41.8

Table CIO Impact strength data of NylonI2/OC-MMT nanocomposites

Clay loading

(- th)

O JdTTW s O

1
131
125
109
105
9.9
6.9

2
129
118
119
102
95
88

Impact strength (kJ/m2)
3 4 5
137 132 138
131546
118 114 120
97 99 103
101 101 94
95 92 93

Average
133
121
116
101
9.8
9.1

D
61
14
14
14
13

D
04
04
05
03
03
03

%



Table C Il Impact strength data of PVC/OC-MMT nanocomposites

Clay loading
( %)

O -JTTW s O

Table C12 Impact strength data of Nylon 12/silatrane composites

Silatrane loading
(with)
0
5
10
15
20

1
84
81
6.2
8.0
6.2
19

1
131
128
129
118
115

2
85
84
8.2
61
6.2
6.0

2
129
126
124
125
122

Impact str
3

83
8.6
85
84
19
19

ength (kiim2)
4 5

82 88
81 82
86 80
82 85
84 85
81 84

Impact strength 'kJ/m32)
3 4 5

137
131
126
124
120

132
133
122
120
119

138
129
128
119
116

Average

84
83
83
6.2
8.2
81

Average
133
129
126
121
118

D
0.2
0.2
0.2
0.2
0.2
0.2

D
04
03
03
03
03

%



Table C13 Hardness (Shore D) data of Nylon 12/0C-MMT nanocomposites

Clay loading

( %)

O —-TGTW s O

1
68
1l
n
13
12
14

2
68
2
12
13
13
14

Hardness (Shore D)
3 4 5
69 68 68
12 n [k
12 12 [ih
13 13 12
13 13 73
74 74 6

Average
68
1
12
13
13
14

Table 04 Hardness (Shore D) data of PVC/OC-MMT nanocomposites

Clay loading

(Wt%)

O -JTTW b O

1
68
[
12
13
14
5

2
68
12
12
13
14
[

Hardness (Shore D)
3 4 5
68 67 68
12 12 12
12 12 i}
13 13 14
£ 14 73
5 [ 14

Average
08
12
12
13
14
I8

D
04
05
05
04
04
04

D
04
04
04
04
04
04

97



Table C15 Hardness (Shore D) data of Nylonl2/silatrane composites

Silatrane loading
(with)
0
5
10
15
20

1
68
n
12
14
14

2
68
n
n
14
14

Hardness (Shore D)
3 4 5
69 68 68
1 [i} 12
7 712 1
B £
w1 n

Average
68
1
12
14
14

D
04
04
04
05
04

98
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