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APPENDICES

Appendix A Monmorillonite Clay, PK-810

Table AL Typical chemical analysis of montmorillonite

Element Percentage
Si02 71.89
Al;O; 14.32
Na2) 5.09
k2o 0.15
MgO 5.60
Ca0 0.13
Fe 3 2.15
Ti02 0.07
ToTal 100

Table A2 Physical analysis of montmorillonite

Physical properties

pH 10.43
Specific gravity (g/em3 ~2
Average particle size (pm) 117

CEC (meq/100 g) 102



Appendix B Types of Adsorption Isotherm and Hysteresis Loop
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Figure BL Types of adsorption isotherm according to BDDT classification,
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Figure B2 Types of hysteresis loop according to De Boer classification.
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Figure B3 Types ofhysteresis loop according to IUPAC classification.
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Appendix ¢ Data of Mechanical Properties of PLA nanocomposites with
various VCI contents

Table CI' Young” modulus (MPa) of PLA nanocomposites with various VCI
contents

Sample I 2 3 4 5 AV. 9D

PLA 256248 275876 256558 2699.05 262357 264189 85.72
0

E'éé/MWt 186253 1837.50 174211 1690.12 1625.19 175149 99.42

PLA/S%owt

PEG/I%wt 1908.67 202197 2H8.45 1998.68 195058 1999.67 7953
PCH
PLA/S%wt
PEG/1%wt
Magnetic
PCH
PLA/S%wt
PEG/1%wt
Magnetic
PCH-
20%wt
VCl
PLA/S%wt
PEG/1%W1
Magnetic
PCH-
40%wt
VCl

1976.52 2064.14 205342 1897.17 2027.60 2003.77 6853

2159.70 2013.80 218165 2191.34 2027.37 2114.77 71.10

1839.64 181125 196255 1988.73 1977.29 191589 83.69
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Sample 1 2 3 4 5 AV. D
PLA/S%wt
PEG/1%wt
Magnetic
PCH-
6090wt
VCI
PLA/S%wt
PEG/1%wt
Magnetic
PCH-
8000wt
VCl

185351 192190 188251 1744.03 2005.02 188139 95.62

173162 1637.92 180851 185576 173215 175319 8333



Table C2 Tensile strength (MPa) of PLA nanocomposites with various VCI
contents

Sample 1 2 3 4 5 AV. S
PLA 85 801 1011 109 8% 93 10

PLA/5%wt PEG 1081 972 1075 918 922 993 080

PLA/S%wt 15 8% 970 719 78 82 097
PEG/I%wt PCH

PLA/S%wt

PEG/I%wt 965 914 870 875 955 916 044
Magnetic PCH

PLA/S%wt

PEG/I%wt 907 930 87 888 862 893 0A4
Magnetic PCH-

20%wt V/CI

PLA/S%wt

PEG/I%wt 173 85 893 871 898 858 050
Magnetic PCH-

40%wt \V/CI

PLA/S%wt

PEG/1%wt 15 139 8713 877 915 831 080
Magnetic PCH-

60%wt \VCI

PLA/S%wt

PEG/I%wt 838 790 748 82 79 036
Magnetic PCH-

80%wt \V/CI
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Table C3 Elongation at break (%) of PLA nanocomposites with various VCI
contents

Sample 1 2 3 4 5 AV. D
PLA 35 326 351 319 342 338 015

PLA/S%wt PEG 418 504 461 440 441 453 032

PLA/S%wt 450 493 503 423 515 471 039
PEG/I%wt PCH

PLA/S%wt

PEG/I%wt Magnetic 472 414 476 426 399 437 034
PCH

PLA/S%wt

PEG/I%wt Magnetic 396 414 447 437 445 428 020
PCH-20%wt VCI

PLA/S%wt

PEG/I%wt Magnetic ~ 441 398 425 3% 430 418 020
PCH-40%wt VV/CI

PLA/S%wt

PEG/I%wt Magnetic 388 426 400 393 432 408 020
PCH-60%wt \V/CI

PLA/S%wt

PEG/I%wt Magnetic 367 375 395 430 437 399 030
PCH-80%wt VCI
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Appendix D Data of Mechanical Properties of PLA nanocomposites with
various Magnetic PCH-40%wt VCI contents

Table DL Young’s modulus (MPa) of PLA nanocomposites (5% PEG) with various
Magnetic PCH-40%wt VCI contents

Sample 1 2 3 4 5 AV. 3D

1% 18396 181L2 19625 19887 19772 19158 836

2% 18227 19096 18762 18393 19722 18840 533

3% 19392 18942 19122 17786 17992 18647 713

4% 17295 18738 19024 18014 16865 17987 919

5% 17218 16974 16462 16206 17289 16830 476
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Table D2 Tensile strength (MPa) of PLA nanocomposites (5% PEG) with various
Magnetic PCH-40%wt VCI contents

Sample

1% wt Magnetic
PCH-40% VCI

2% wt Magnetic-

PCH-40% VClI.

3% wt Magnetic
PCH-40% v i *

4% wt Magnetic
PCH-40% VCI

5% wt Magnetic
PCH-40% VCI

.73

1.93

1.63

6.66

5.1

8.54

1.94

1.9

1.03

6.10

8.93

6.95

6.94

6.37

5.64

8.71

143

1.49

181

6.51

8.9

1.02

6.5/

6.41

6.18

AV.

8.58

1.37

1.24:

6.86

5.99

SD.

0.50

0.36

0.46

0.59

041
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Table D3 Elongation at break (%) of PLA nanocomposites with various Magnetic

PCH-40%wt VCI contents
Sample

1% wt Magnetic
PCH-40% VCI

2% wt Magnetic
PCH-40% VCI

3% wt Magnetic
PCH-40% VCI

4% wt Magnetic
PCH-40% VCI

5% wt Magnetic
PCH-40% V/CI

1

441

345

3.36

2.87

2.04

3.98

3.64

311

2.31

3.05

4.25

3.1

311

2.18

3.04

3.96

3.46

2.9

3.25

2.02

4.30

3.25

3.58

3.23

2.05

AV.

418

3.50

3.22

2.90

244

D.

0.20

0.16

0.2

0.36

0.9



Appendix E Oxygen Gas Permeability (cc/m..d) of PLA nanocomposites

Table EI' Oxygen Gas Permeability Constant (cc/m2.d) of PLA nanocomposites

Sample
PLA
PLA/5%wt PEG
PLA/5%wt PEG/I%wt PCH
PLA/5%wt PEG/I%wt Magnetic PCH

PLA/5%wt PEG/I%wt Magnetic
PCH-40%wt V/ClI
PLA/5%wt PEG/2%wt Magnetic
PCH-40%wt VVCI
PLA/5%wt PEG/3%wt Magnetic
PCH-40%wt V/CI
PLA/5%wt PEG/4%wt Magnetic
PCH-40%wt \/Cl
PLA/5%wt PEG/5%wt Magnetic
PCH-40%wt VCI

13 Sample

112.0
101.0
9.7
90.2
859

87.1

679

88.9

188

2rd Sample

%1
84.1
84.3
88.5
88.9

614

804

129

68.9

AV.
1035
9.1
90.0
894
674

84.2

84.2

609

138

116
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Appendix F Moisture Permeability (g/m..d) of PLA nanocomposites

Table FI' Moisture Permeability Constant (g/m2d) of PLA nanocomposites

Sample 14 Sample ~ 2mdSample  AV.
PLA 56.22 68.55 624
PLA/S%wt PEG 51.30 513 513
PLA/S%wt PEG/rlowt PCH 48,07 47.98 48,0
PLA/S%wt PEG/I%wt Magnetic 45,98 44.98 455
PCH
PLA/5%wt PEG/I%wt Magnetic 40.99 43.02 420
PCH-40%wt \/CI
PLA/S%wt PEG/2%wt Magnetic 40.84 40.77 40.8
PCH-40%wt VCI
PLA75%wt PEG/3%wt Magnetic 39.29 36.10 31T
PCH-40%wt VCI
PLA/S%wt PEG/4%wt Magnetic 38.05 35.48 36.8
PCH-40%wt VCI
PLA/S%wt PEG/5%wt Magnetic 31.68 34.28 3.0

PCH-40%wt V/Cl
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Appendix G Data of Mechanical Properties of blown film PLA/S%wt
PEG/1%wt Magnetic PCH-40%wt V/CI

Table G1 Mechanical Properties of blown film PLA/S%wt PEG/I%wt Magnetic
PCH-40%wt \V/CI by Blow Film Molding

Sample youn%'s modulus Tensile strength ~ Elongation at break

MPa) (MPa) (%)
1 8750.47 30.90 5.62
2 8750.95 30.47 451
3 8691.11 30.28 5.40
4 8882.71 31.38 4.69
5 8905.08 30.32 4.26
Average 8796.06 30.67 4.89
D 92.90 0.42 0.58

Blow Film Molding Condition
- Temperature : 70, 140, 140, 140 and 145°c from hopper to die, respectively
- Screw speed : 40 rpm



CIRRICULUM VITAE

Name: Ms. Anusara Jindapech
Date of Birth: April 27, 1985
Nationality: Thal

University Education:

2004-2007 Bachelor Degree of Science in Polymer Science, Faculty of

Science, Prince of Songkla University, Songkla, Thailand.
Working Experience:

2006 Position: Studenttrainee, QC
Company name: ClariantMasterbatches [Thailand], Co., Ltd.
Proceedings:
1 Jindapech, A; Manuspiya, H; and Magaraphan, R. (2010, March 21-25) Effect of

Manganese ion on Magnetic Properties of Iron Oxide modified Porous Clay
Heterostructures (PCH). Proceedings of 239t American Chemical Society
Spring 2010 National Meeting & Exposition, San Francisco, California,
United State of America.

Jindapech, A; Manuspiya, H; and Magaraphan, R. (2010, April 22) Induced
Magnetic Properties to Surface-Modified Mesoporous Clay Hetrostructure for
Anti-corrosion  Packaging. Proceedings of the 16th PPC Symposium on
Petroleum. Petrochems, and Polymers, Bangkok, Thailand.

Presentations:

L

Jindapech, A; Manuspiya, H; and Magaraphan, R. (2010, March 21-25) Effect of
Manganese ion on Magnetic Properties of Iron Oxide modified Porous Clay
Heterostructures (PCH). Paper presented at the 239t American Chemical
Society Spring 2010 National Meeting & Exposition, San Francisco,
California, United State of America.

Jindapech, A; Manuspiya, H; and Magaraphan, R. (2010, April 22) Induced
Magnetic Properties to Surface-Modified Mesoporous Clay Hetrostructure for
Anti-corrosion Packaging. Paper presented at the 16t PPC Symposium on
Petroleum, Petrochems. and Polymers, Bangkok, Thailand.



	REFERENCES
	APPENDICES
	Appendix A Monmorillonite Clay, PK-810
	Appendix B Types of Adsorption Isotherm and Hysteresis Loop
	Appendix C Data of Mechanical Properties of PLA nanocomposites with various VCI contents
	Appendix D Data of Mechanical Properties of PLA nanocomposites with various Magnetic PCH- 40%wt VCI contents
	Appendix E Oxygen Gas Permeability (cc/m2.d) of PLA nanocomposites
	Appendix F Moisture Permeability (g/m2.d) of PLA nanocomposites
	Appendix G Data of Mechanical Properties of blown film PLA/5%wt PEG/1%wt Magnetic PCH-40%wt VCI

	CURRICULUM VITAE

