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Appendix A

THE RELATIONSHIP OF TORQUE, MELT TEMPERATURE, BREAK ENERGY AND
POWER VERSUS TIME OF EVA/MODIFIED STARCH-BASED HOT MELT ADHESIVES
THAT PROCESS IN BRABENDER BATCH MIXER
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Figure Al The correlation of torque and melt temperature versus time of HMA(EVA)
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Appendix B

THE DSC THERMOGRAME OF INTERESTED EVA /MODIFIED STARCH-BASED HOT
MELT ADESIVES WITH THEIR COMPOSITION INCLUDING EVA, ROSIN ESTER AND
POLYETHYLENE WAX



Aendo

EVA
Integral 517.46 mj
normalized 54.18 Jg~-1
Onset 43.66 °c
5 Peak 76.99 °c
=1 |4
‘ I
lass Transition
Onset -35.34 °C
Midpoint -29.88 °C
Midpoint ASTM, IEC =29.07 °C
Delta cp ASTM, IEC 0:136 Jg~-1K"~-1
-
T
-40 0 2 40 Z

DEMO Version

Figure BL  DSC thermogram of EVA
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Figure B3 DSC thermogram of PE wax (PE300)
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Figure B9 DSC thermogram of HM A20/4
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Appendix ¢

THE SEM MICROGRAPH OF INTERESTED EVA /MODIFIED STARCH-BASED HOT
MELT ADESIVES WITH THEIR COMPOSITION INCLUDING EVA, ROSIN ESTER AND
POLYETHYLENE WAX



Figure CI SEM micrograph of EVA (MV1055); 50X
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Figure C2  SEM micrograph of EVA (MV 1055); 1,000X



Figure C3 - SEM micrograph of rosin; 1,000X

Figure C4 SEM micrograph of PE wax (PE300); 1,000X
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Figure C5  SEM micrograph of HMAL0/2; 100X
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Figure C6 SEM micrograph of HMA10/2; 1,000X



Figure C7 SEM micrograph of HMAL0/3.; 100X

Ly T

15kV X1,000 19pm 608022_

Figure C8 SEM micrograph of HMA10/3; 1,000X

92



Figure C9  SEM micrograph of HMAL0/4; 100X
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Figure CIO SEM micrograph of HMA10/4; 1,000X



Figure cil  SEM micrograph of HMAL0/6; 100X
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Figure C12 SEM micrograph of HMA10/6; 1,000X
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Figure C13 SEM micrograph of HMA20/2; 100X
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Figure C14 SEM micrograph of HMA20/2; 1,000X
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Figure CIS SEM micrograph of HMA20/3; 100X
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Figure C16 SEM micrograph of HMA20/3; 1,000X



Figure C17 SEM micrograph of HMA20/4; 100X
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Figure C18 SEM micrograph of HMA20/4; 1,000X
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Figure C19 sEM micrograph of HMA20/5; 100X
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Figure C20 SEM micrograph of HMA20/5; 1,000X



Figure C21 SEM micrograph of HMA20/6; 100X
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Figure 22 SEM micrograph of HMA20/6; 1.000X
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Figure C24 SEM micrograph of HMA40/3; 100X
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Figure C25 SEM micrograph of HMA40/3; I.000x



Appendix D

THE COST ESTIMATION OF EVA/MODIFIED STARCH BLENDS-BASED HOT MELT
ADHESIVES MANUFACTURING



Table D1 The cost estimation of EVA/modified starch blends-based hot melt adhesives

Type Part Raw material cost Product cost
% Baht/ kg Baht/Kg
EVA, MV 1055 30 30 9
Modified starch 20 10 2
Rosin ester 40 40 16
PE wax, PE300 10 5 05
BHT 0.25 194 0.485
Operating cost 2 2

TOTAL 29.985
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