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APPENDICES
Appendix A Cure Characteristic Data
Data of cure characteristic result shown in chapter IV were obtained from
Moving Die Rheometer (MDR). They conclude the data of compounded NR
vulcanize by EV system at Acc:S ratio of 12, DCP system at DCP content of 3 phr,
and DBPH system at DBPH content of 3 phr. These data are shown in Tables AL-A3,

Table AL Parameter results of compounded NR with EV system at Acc:  ratio of 12

Sample ID ML (Ibfin) - MH (Ibfin)  ts2 (min:sec) 90 (min:sec)

EV ratio 12, 150 ¢ 0.33 1133 02:50.9 09:04.2
EVratio 12 160°c 0.9 9.02 01:52.9 04:57.0
EVratio 12, 170°C 021 461 01:36.7 03:39.6
EV ratio 12, 180°c 0.12 1.86 >(30:00.0) 02:09.6
EVratio 12, 190 C 0.8 157 >(30:00.0) 01:21.6
EV ratio 12, 200 ¢ 0.09 145 >(30:00.0) 00:57.6

Table A2 Parameter results of the compounded NR by DCP system at DCP content
of 3 phr

Sample ID ML (Ibfin) ~ MH (Ibfin)  ts2 (min:sec)  tc90 (min:sec)

3DCP, 150°c 279 1027 03:498 23204
3DCP, 160 ¢ 212 08 02:192 16:15.6
3DCP, 170 ¢ 110 412 04174 10006
3DCP, 190 ¢ 091 238 >(30000) 02540
3DCP, 190 ¢ 085 216 >(30:000) 01336

3DCP, 200°c 040 200 >(30:000) 00552
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Table A3 Parameter results of the compounded NR by DBPH system at DBPH
content of 3 phr

Sample IDO ML (Ibf-in) ~ MH (Ibf-in) 52 (min:sec) ~ tc90 (min:sec)
3oePH T o 3.30 08:54.0 25:33.6

3DBPH, 160 ¢ 081 491 08:51.0 23:56.4
3DBPH, 170 ¢ 081 5,69 03:48.0 16:52.8
3DBPH, 180°C 0.0 5,34 01:48.6 07:132
3DBPH, 10°C 047 4.89 01:02.4 02:48.0
3DBPH, 200 ¢ 082 4,39 0415 01:138

Data of cure characteristic result shown In chapter V were also obtained
from Moving Die Rheometer (MDR). They conclude the data of compounded NR
vulcanize by CV and EV system and the data of 50NR/50 PVDF thermoplastic
Vulcanizates. The Acc: ratio of 0.5 and 2 were used to vulcanize compounded NR
In CV and EV system, respectively. DBPH system was used in vulcanization of
50NR/50PVDF thermoplastic vulcanizates at 180 ¢ and the content of DBPH was
varied at 1,3, 5, and 7 phr. These data are shown in Table A4-AS.

Table A4 Parameter results of the compounded NR by CV and EV systems

Sample ID ML (Ibf-in) ~ MH (Ibf-in) 50 (min:sec) tc0 (min:sec)
CV system, 150 ¢ 121 1242 04:25.8 08:08.4
EV system, 150 ¢ 0.89 14.19 04:37.8 08:10.2
CV system, 180 ¢ 0.25 2.14 01:06.0 01:40.8
EV system, 180°c 0.17 2.89 01:13.2 01:43.2
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Table A5 Parameter results of the thermoplastic vulcanizates with the NR/PVDF
composition of 50/50 vulcanized by peroxide system at 180 °C

Sample ID ML (Ibfin) ~ MH (Ibfin) 50 (min:sec)  tc90 (min:sec)

DBPH 1phr 0.31 131 02:43.2 08:19.8
DBPH 3 phr 0.88 4.22 02:09.0 06:13.8
DBPH 5 phr 0.68 6.94 02:09.6 06:10.8

DBPH 7 phr 0.91 8.13 01:55.8 05:37.8
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Appendix B Calculations of Crystallinity Percentage

The calculated crystallinity percentages include percents crystallinity of
PVDF,  PHBV,  80PVDF/20PHBV  thermoplastic ~ blend; and
S50NR/40PVDF/10PHBV at various ESO content of 0, 1, 2, 5, 7, and 10 phr. The
used enthalpies of melting per gram of 100 % crystalline are 109 J/g for PHBV, and
104.7 Jg for PVDF. All calculations are shown helow.

From xc(%9 = ArAxioo,

sample IS the measured enthalpy of sample, and AHref is the enthalpy of melting
per gram of 100 % crystalline of sample.

Percent Crystallinity of PVDF
From the result, AHpVOF is 34.4 Jig and AHpvdf is 104.7 Jlg.

Percent crystallinity of PVDF = Apvep X 1,

AHpyor

4% 100,

104.7

32.8%.

Percent Crystallinity of PHBV
From the result, AHpVDF is 98.7 J/g and AHpHBY is 109 J/g.

Percent crystallinity of PHBV = PrHB! X 100-

TELX 100,
90,6 %

For the blend, the relative percent crystalliniity was calculated relatively to
the composition of PVDF/PHBV which was 80/20 from the following equation:

XBiggdCloy - (08X py D)+ (0:2k8HBrgy] © 10
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Xslend 1S the relative percent crystallinity of the blend samples. &HBlend is the
measured enthalpy of the blend samples. AHp\VCF is 104.7 J/g, and AHpHBV is 109

Jg.

Relative Percent Crystallinity of 80/20 PVDF/PHBV Blend
From the result, A/g/en is 57.9 Jig,

XSiendi@*) = Zé’ngHByﬂp (0.2%A [a'g'@ X 100,
""" T Laires] X 100,

0.8X104.7

54.9 %,

For thermoplastic vulcanizates (TPV), The crystallization was occurred
from only PVDF and PHBV. The relative percent crystalliniity was calculated
relatively to the composition of PVDF and PHBV in NR/PVDF/PHBV blend which
were 40 and 10, respectively. The equation used in calculation relative percent
crystallinity of thermoplastic vulcanizate is shown helow:

XVOR) = To@uan + o et X 10
XTPV is the relative percent crystallinity of the TPV samples. AHppV is the measured
enthalpy of the TPV samples. AHpVDF is 104.7 J/g, and AHpHBV is 109 Jig. The
calculations of relative percent crystallinity of TPVs are shown as follow.

Relative Percent Crystallinity of 50/40/10 TPV at ESO content 0 phr

From the result, AHjpV of TPV at ESO 0 phr is 16.9 J/g.
XTPV(%) = 7ﬂxva_py ?Yo.le Hﬁbvr X 100,

1619
(0.4X104.7) + (0.1X109)

32.0%.




Relative Percent Crystallinity of 50/40/10 TPV at ESO content 1 phr
From the result, AHjpy of TPVs at ESO 1phr is 15.2 Jlg.

XTPV(%) 100

(0AxAHpyDp) + (O.IXAHppgy)

s xdm

(0.4X104.7) + (0.1X109

28.8 %.

Relative Percent Crystallinity of 50/40/10 TPV at ESO content 2 phr
From the result, AHjpV of TPVs at ESO 2 phr is 15.4 Jlg.

XTPV(%) - Arpy- 100

(OAxAHpypp) + (0.IxAH PHBV)

X 100,

(0.4X104.7) + (0.1X109

29.2 %,

Relative Percent Crystallinity of 50/40/10 TPV at ESO content 5 phr
From the result, A/ffpy of TPV at ESO 5 phr is 15.5J/g.

MPpy\"e (OAXAHpypp) + (0.IXAHppgy)

< X 100,

(0.4X104.7) + (0.1X 109

294 %.

Relative Percent Crystallinity of 50/40/10 TPV at ESO content 7 phr
From the result, AHjpy of TPVs at ESO 7 phr is 15.7 J/g.

XTPV(%) At 100

(oAXAHpypp) *+ (0. 1XAHPPYY)

X 10

(0.4X104.7) + (0.1X 109

29.8 %.

100.
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Relative Percent Crystallinity of 50/40/10 TPV at ESO content 10 phr
From the result, MijpVof TPVs at ESO 10 phris 14.3 Jfg.

XTPV(%) Zb'é'k'&hgvdf)  (0.LARBRE X 100,

_ 1A3 X jQQ
(0.4X104.7) + (0.1X109)

211 %.




127

CURRICULUM VITAE

Name: Ms. Khantharat Phothiphon
Date of Birth: January 27, 1986
Nationality: Thai

University Education:

2004-2007 Bachelor Degree of Materials Engineering, Department of
Tool and Materials Engineering, Faculty of Engineering, King Mongkut’s University
of Technology Thonburi, Bangkok, Thailand
Proceeding:

T Phothiphon, K.; and Magaraphan, R. (2010, April 22) Functionalized Natural
Rubber: Rubber Parts for Gasohol Resistance. Proceeding of the 1¢ National
Research  Symposium on Petroleum, Petrochemicals, and Advanced
Materials and the 16l PPC Symposium on Petroleum, Petrochemicals, and
Polymers, Bangkok, Thailand.

Presentations:

L Phothiphon, K.; and Magaraphan, R. (2010, April 6-10) Effect of Blend
Composition of Natural Rubber/ Poly(vinylidene fluorice) via Dynamic
Vulcanization on Properties of Rubber Used in Fuel System. Poster
Presentation of the International Polymer Conference POLYCHAR 18,
Siegen, Germany.

2. Phothiphon, K.; and Magaraphan, R. (2010, April 22) Functionalized Natural
Rubber: Rubber Parts for Gasohol Resistance. Poster Presentation of the 1¢
National Research Symposium on Petroleum. Petrochemicals, and Advanced
Materials and the 16th PPC Symposium on Petroleum, Petrochemicals, and
Polymers. Bangkok, Thailand.




	REFERENCES
	APPENDICES
	Appendix A Cure Characteristic Data
	Appendix B Calculations of Crystallinity Percentage

	CURRICULUM VITAE

