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APPENDICES

APPENDIX A Scanning Electron Microscopy Analysis

Table AL Number average particle size (pm) of dispersed phase of HDPE/PBT

80/20 blend

Compatibilizer 0 phr
content

Maximum 2.96
Minimum 1.33
Mean 2.16

1phr 2.5 phr 5 phr 10 phr

241 29 24 211
159 0.73 1 0.64
2.2 2 185 13

Table A2 Number average particle size (pm) of dispersed phase of HDPE/PBT

70/30 blend

Compatibilizer 0 phr
content

Maximum 334
Minimum 167
Mean 941

1phr 2.5 phr 5 phr 10 phr

2.44 2.65 2.96 2.66
0.5 0.7 0.76 0.67
16 L 167 144

Table A3 Number average particle size (pm) of dispersed phase of HDPE/PBT

50/50 blend

Compatibilizer 0 phr
content

Maximum 553
Minimum 164
Mean 953

Lphr 2.5 phr 5 phr 10 phr

3.85 2.49 2.62 2.74
0.73 0.64 0.67 0.56

2.26 145 15 1%
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Table A4 Number average particle size (pm) of dispersed phase of HDPE/PBT

30/70 blend

Compatibilizer
content
Maximum
Minimum

Mean

0 phr

4.86
2.33
3.66

1phr 2.5 phr 5 phr 10 phr

3.66 464 38 2.38
0.71 0.39 0.52 0.58
184 221 181 142

Table A5 Number average particle size (pm) of dispersed phase of HDPE/PBT

20/80 blend

Compatibilizer
content
Maximum

Minimum

IAean

0 phr

5.3
2.16

3.01

Lphr 2.5 phr 5 phr 10 phr

4,82 2.64 3.12 3.33
181 147 117 141
3.53 2.02 212 221



APPENDIX B mechanical Properties of the Blends

Table BL Impact strength (KJ/m2) of the HDPE/PBT blend

46

HDPE/PBT
compatiilizer gy 70/30 50/50 3070 20/80
(phr) Aig STD Ayg STD Aw STID Avg STD Avg STD
0 0.08 01224 552 047871 06610
232 367 28 4 5 46 04 692 b
1 0.7314 0.48989 0594 04123
19 0 33 37 49 § 394 14 48 1
25 0.23 0.1788 0.11401 0.343 0.4949
218 875 222 85 416 § 274 51 42 7
5 0.11 0.1140 0.38078 0.244 05522
206 402 216 18 38 9 34 % 3T 7
10 0.20 0.1414 0.62209 0.465 0.6760
224 736 22 21338 3302 83 402 2
Table B2 Tensile properties of the HDPE/PBT blend
cc()n}t]eglt Tensile Modulus (MPa) Tensile Strength (MPa)
phr
70130 50/50 30/70 10130 50/50 3070
0 768.714286 18.4091939
698.3458608 9 885.0344449 8 31.17884158 3785387826
1 761.871379 29.9304676
) 763.8449967 5 871.9155045 9 36.29164547  42.76316477
' 7248581545 755.226917 920.1579075 26.2973282  35.55663698  44.52895326
5 780.928180 25.6759306
682.3173697 2 842.3068306 8 34.37386985  39.04218984
10 721.858903 25.0990866
684.65063 4 8215661181 8 29.28214245  40.84005165



APPENDIX ¢ Rheological behavior
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Figure C2 Flow curves of uncompatibilized binary blends and neat polymers

47



—=— P-S 80/2
—8—P-S70/3
—_ —A— P-S 50/5

= N

= -\l\_‘s

B

S T

= i \\\-\-

=

=

et ®

[4+1

o

o

<C

ey e
100 1000

Shear rate (S)

. ure C3 Flow cures of PBT/Suryln blends

100

Apparent Viscosity (Pa.s)

o 10 1000
Shear rate (S”)
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contents of 0, 1, 2.5, 5, 10 phr,
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Figure C5 Flow cures of PBT/HDPE 70/30 blend containing various Surlyn
contents of 0, 1, 2.5, 5, 10 phr.
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Figure C6 Flow cures of PBT/HDPE 50/50 blend containing various Surlyn
contents of 0, 1, 2.5, 5, 10phr.
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Figure C7 Flow cures of PBT/HDPE 30/70 blend containing various Surlyn
contents of 0, 1, 2.5, 5, 10 phr.
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Figure C8 Flow cures of PBT/HDPE 20/80 blend containing various Surlyn
contents of 0, 1, 2.5, 5, 10 phr.
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APPENDIX D Dynamic properties
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temperature of PBT/HDPE 50/50 with surlyn blend compositions



4500 . 1 phr
1 ., 2.5 phr
“°°°‘_ “ 5 phr
3500 10 phr
] 0 phr
3000
2500
- 2000
LLi |
1500 —
1000
1 ”
Rit M
0 ’
500 4————— 11—y A
200 150 -100  -50 0 50 100 = 150 = 200 250
Temperature®C
(@)
350
1 phr
300 4 ” 2.5 phr
5 phr
T a, 10 phr
250 £ 0 phr
n K A 5 X
200 1 R .
J ."'%Ww ‘a
w'v - ‘A
= 150 w A
L ] Sy 'y '..A‘
100 5 ‘«“ v' S
i = '6%
4 3 4‘«‘“ﬂ-'. X -
50 - k-
R
0
L | ST v S R I (T KRS ) A D e
200 -150 -100  -50 0 50 100 150 200 250
Temperature®C



= 1phr
¢+ 2.5 phr
+ %\ 4 5phr
L 4
v
v
L
WO 914
(o=
T
r—
00’ v ] ’ 1 o=y ! g T X L \" 1] 4 ¥ y 1] b
-200 130 =100 ) 0 0 100 150 2090 250
Temperature®C
(©)
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Figure EI DSC melt crystallization exotherms (a) and melting thermograms (b) for
HDPE, PBT, and HDPE/PBT hlend samples recorded during cooling and heating at
10 °c/min.
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Figure E2 DSC melt crystallization exotherms for HDPE/PBT 30/70 blend (a),
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HDPE/PBT 50/50 blend (b) and HDPE/PBT 70/30 blend (c) samples recorded during

cooling at 10 °c/min.



60

CURRICULUM VITAE

Name Mr. Keyu Chen
Date of Birth - Dec22, 1986
Nationality China
University Education

2006-2010  Bachelor Degree of Polymer Engineering, QingDao
University of Science and Technology, QingDao, China
Proceeding
|. Chen, K.; and Nithitanakul, M. (2013, April 23) mechanical and rheologiical
properties and phase morphology of polymer blends based on poly(butylene
terepathalate) and high density polyethylene carboxylate ionomer compatibilizer.
Proceedings of the 4th Research Symposium on Petrochemical and Materials

Technology and the 19 PPC Symposium on Petroleum, Petrochemicals, and
Polymers. Bangkok, Thailand.

Presentation

L Chen, K.; and Nithitanakul, M. (2013, April 23) mechanical and rheological
properties and phase morphology of polymer blends based on poly(butylene
terepathalate) and high  density  polyethylene  carboxylate  ionomer
compatibilizer. Paper presented at the 4t Research Symposium on
Petrochemical and Materials Technology and the 1% PPC Symposium on
Petroleum, Petrochemicals, and Polymers. Bangkok. Thailand.



	REFERENCES
	APPENDICES
	Appendix A Scanning Electron Microscopy Analysis
	Appendix B Mechanical Properties of the Blends
	Appendix C Rheological behavior
	Appendix D Dynamic properties
	Appendix E Thermal properties

	CURRICULUM VITAE

