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APPENDIX A

The calculation of Na-exchanged percentage

The 1000-ppm NaCl solution was used as the stock solution. The 100-
ppm Nat solution was first prepared by dilution from the 1000-ppm NaCl
solution. Then, the 2-, 5-, and 10-ppm NaHsolutions were further prepared
from the 100-ppm Nat solution. Finally, the 0.2, 0.5-, and 1-ppm Na+
solution were prepared by dilution from the 2-, 5-, and 10-ppm Na+ solutions
respectively, and they were subsequently used as standard Nat solutions to
create a calibration curve as shown in Figure Al.
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Figure A1 alibration curve obtained from standard Na+solutions.

The sample solution was collected from the supernatant part in the
preparation of the organically modified MMT. This solution was diluted into
1000 times and used as the sample solution for AAS test. The Na+exchanged
percentage was calculated from the following equation

Weight of montmorillonite x 119 e°



APPENDIX B

TGA thermograms of modifying agents and organically modified MMTs
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Figure 81 TGA thermograms of modifying agents: (a) DO, (b) TET,
(c) HEX, (d) QC, (e) HEXT, (f) OCT.
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Figure B2 TGA thermograms of primary-alkylamine modified MMTS:
(2) DO-MMT, (b) TET-MMT, (c) HEX-MMT, (d) OC-MMT.
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Figure B3 TGA thermograms of quaternary-ammonium-salt modified
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APPENDIX ¢

Tensile testing data of organically modified MM T/NR composites

Table ¢ 1 Tensile strength testing data of organically modified MMT/NR
composites prepared by solution technique

Type of Tensile strength (MPa)

modifiedclay 1 2 3 4 Awerae D
NR 185 196 180 198 190 09
Na-MMT 229 222 25 237 28 06
DO-MMT 301 281 302 291 294 10
TET-MMT 310 300 289 291 297 10
HEX-MMT 307 320 327 306 315 10
OC-MMT 21 321 386 35 323 09
fEEXT-MMT 289 299 208 289 294 06
OCT-MMT 308 288 3L1 293 300 1l

Table C2 Tensile strength testing data of organically modified MMT/NR
composites prepared by melt technique

Type of Tensile strength (MPa)
modifiedcly 1 2 3 4 Awrage D
NR 199 195 191 188 193 05
Na-MMT 215 21 226 212 219 06
DO-MMT 220 229 230 230 227 05
TET-MMT 243 247 262 251 248 04
HEX-MMT 262 268 265 270 264 05
OC-MMT 267 266 216 270 269 05
HEXT-MMT 212 21 21 219 213 09
OCT-MMT 219 218 210 222 247 05



Table C3 Tensile strength testing data of organically modified MMT/NR
composites prepared by solution technique as a funtion of clay loading

. Tensile strength (VPa)

Gay loading (phr) L 2 3 4 Ao D
1 269 %62 266 26 268 06
3 08 209 294 N1 208 03
1 25 21 R6 36 X2 05
10 Nl 207 5 N8 28 06
1 89 88 07 203 N2 04

Table C4 Tensile strength testing data of organically modified MMT/NR
composites prepared by melt technique as a funtion of clay loading

: Tensile strength (MPa)

Gay loading (phr) 1 9 3 4 fmp D
1 50 249 B3 By A3 05
3 %1 %62 %68 58 62 04
7 67 H6 068 67 264 06
10 5l B6 U1 B2 B2 04
12 48 A1 43 B4 43 07
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Table C5 Elongation-at-hreak testing data of organically modified MMT/NR
composites prepared by solution technique

Type of modified Elongation (%)
Clay 1 2 3 4 Aweage S
NR M5 749 759 729 45 B3

Na-MMT 723 702 78 706 712 10
DO-MMT 4 712 15 T30 728 14
TET-MMT [ 1 R AT S /- TR VA 16
HEX-MMT 34 73 79 710 T2 12
OC-MMT 22 1% 716 T34 12
HEXT-MMT 619 622 643 638 630 2
OCT-MMT 605 629 625 639 64 14

Table c6 Elongation-at-break testing data of organically modified MMT/NR
composites prepared by melt technique

Type of modified Elongation (%)
clay 12 3 4 Average  SD
NR 752 749 759 762 756

Na-MMT 4 132 712 726 723
DO-MMT 709 708 711 724 713
TET-MMT m705 719 72 714
HEX-MMT 09 72 713 702 713
OC-MMT My79 19 13 7l
HEXT-MMT 654 65 637 662 657 16
OCT-MMT 638 661 661 658 650 1

O O —~1 OO o O



Table C7 300 % Modulus testing data of organically modified MMT/NR
composites prepared by solution technique

Type of modified 300 % Modulus (MPa)
Clay 1 2 3 4 A S
NR 22 22 20 a1 2 0

Na-MMT 2122 21 22 22 (01
DO-MMT 39 38 39 39 39 WM
TET-MMT 44 41 41 43 42 (01
HEX-MMT 42 42 42 40 42 01
OC-MMT 44 41 45 44 43 01
HEXT-MMT 58 57 55 55 56 01
OCT-MMT 61 61 62 60 6l 01

Table ¢8 300 % Modulus testing data of organically modified MMT/NR
composites prepared by melt technique

Type of modified 300 % Modulus (MPa)
Clay GLaLongkorn 3INIVERSITY Average  SD
NR 25 25 23 25 24 01

Na-MMT 24 24 22 24 23 01
DO-MMT 27 28 29 28 28 (1
TET-MMT 33 33 31 32 32 01
HEX-MMT 32 33 33 33 33 00
OC-MMT 32 34 34 34 33 01
HEXT-MMT 29 30 30 29 29 00
OCT-MMT 29 21 28 28 28 01



Table C9 Shore hardness testing data of organically modified MMT/NR
composites prepared by solution technique

Type of modified Hardness (Shore A)

clay 1 2 3 4 A D

NR 403 402 397 398 400 03
Na-MMT 433 429 431 430 431 02
DO-MMT 50 541 538 535 539 03
TET-MMT %8 571 59 513 510 02
HEX-MMT 592 600 589 593 594 05
OC-MMT 604 609 609 616 610 05
HEXT-MMT 588 587 599 602 594 08
OCT-MMT N7 606 607 615 606 07

Table C10 Shore hardness testing data of organically modified MMT/NR
composites prepared by melt technigue

Type of modified Hardness (Shore A)
clay YLALONG 3 4 Average D
NR 392 00 90 401 303 05

Na-MMT 06 47 428 429 428 01
DO-MMT 46 H1 B3 459 H2 05
TET-MMT 510 508 504 507 507 03
HEX-MMT 529 521 523 514 522 06
OC-MMT 533 538 %40 536 537 03
HEXT-MMT 457 453 457 455 466 02
OCT-MMT 43 41 41 459 466 05



APPENDIX D

Torque-time-temperature relationship of NR/clay (7 phr) composites
prepared by melt technique using Brabender Plasticorder

Abbreviations

A
G
E

A-B
B-X
X-E
A-X

Loading peak B Minimum
Inflection point X Maximum
End

Loading peak to Minimum
Minimum to Maximum

Maximum to End = Fusion time (t)
Loading peak to End
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Figure D1 Torque-time-temperature relationship of NR.
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Figure D2 Torque-time-temperature relationship of Na-MMT/NR
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Figure D3 Torque-time-temperature relationship of DO-MMTINR.
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Figure D4 Torque-time-temperature relationship of TET-MMT/NR
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Figure D5 Torque-time-temperature relationship of HEX-MMT/NR.
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Figure D6 Torque-time-temperature relationship of OC-MMT/NR.
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Figure D8 Torgue-time-temperature relationship of OCT-MMT/NR.
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