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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 A6 The correlation of torque and melt temperature versus time of MA(EVA), 
HMA20/3(M), HMA20/3(N), HMA40/5(M), HMA40/5(N)



Appendix B

THE DSC THERMOGRAME OF INTERESTED EVA /MODIFIED STARCH-BASED HOT 
MELT ADESIVES WITH THEIR COMPOSITION INCLUDING EVA, ROSIN ESTER AND
POLYETHYLENE WAX
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Figure B3 D S C  th e rm o g ra m  o f  P E  w a x  (P E 3 0 0 )
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Figure B 4  D S C  th e rm o g ra m  o f  H M A 10/3
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Figure B 5  D S C  th e rm o g ra m  o f  H M A 10/4
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Figure B 6  D S C  th e rm o g ra m  o f  H M A 10/6
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Figure B9 D S C  th e rm o g ra m  o f  H M A 2 0 /4
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Figure BIO DSC thermogram of HMA20/5



Aendo

F ig u r e  B 1 1 D S C  th e rm o g ra m  o f  H M A 2 0 /6 ๐๐4̂



Aendo

Figure B12 DSC thermogram of HMA20/7
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Appendix c

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



Figure C l SEM micrograph of EVA (MV1055); 50X

F i g u r e  C 2  S E M  m ic ro g ra p h  o f  E V A  (M V  1 0 5 5 ); 1 ,0 0 0 X
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Figure C3 SEM micrograph of rosin; 1,000X

F i g u r e  C 4  S E M  m ic ro g ra p h  o f  P E  w a x  (P E 3 0 0 ) ;  1 ,0 0 0 X



Figure C5 SEM micrograph of HMA10/2; 100X
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Figure C7 SEM micrograph of HMA10/3.; 100X

F i g u r e  C 8  S E M  m ic r o g r a p h  o f  H M A 1 0 /3 ; 1 ,0 0 0 X



Figure C9 SEM micrograph of HMA10/4; 100X

F i g u r e  C IO  S E M  m ic ro g ra p h  o f  H M A 1 0 /4 ; 1,OOOX
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Figure c i l  SEM micrograph of HMA10/6; 100X

F i g u r e  C 1 2  S E M  m ic ro g ra p h  o f  H M A 1 0 /6 ; 1 ,0 0 0 X



95

Figure C13 SEM micrograph of HMA20/2; 100X

F i g u r e  C 1 4  S E M  m ic ro g ra p h  o f  H M A 2 0 /2 ; 1 ,0 0 0 X
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Figure CIS SEM micrograph of HMA20/3; 100X

F i g u r e  C 1 6  S E M  m ic ro g ra p h  o f  H M A 2 0 /3 ; 1 ,0 0 0 X
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Figure C17 s EM micrograph of HMA20/4; 100X

F i g u r e  C 1 8  S E M  m ic r o g r a p h  o f  H M A 2 0 /4 ; 1 ,0 0 0 X



Figure C19 sEM micrograph of HMA20/5; 100X
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Figure C21 SEM micrograph of HMA20/6; 100X

F i g u r e  C 2 2  SEM m ic ro g ra p h  o f  HMA20/6; l.ooox
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Figure C23 SEM micrograph of HMA40/3; 50X

F ig u r e  C 2 4  S E M  m ic ro g ra p h  o f  H M A 4 0 /3 ;  1 00X
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Figure C25 SEM micrograph of HMA40/3; l.ooox



Appendix D

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



103

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

%
Raw material cost 

Baht / kg
Product cost 

Baht/Kg
EVA, MV 1055 30 30 9
Modified starch 20 10 2
Rosin ester 40 40 16
PE wax, PE300 10 5 0.5
BHT 0.25 194 0.485
Operating cost 2 2

TOTAL 29.985
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