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Morphology observation and simulation calculation 
for ternary olefin polymer blend 
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Abstract
As a ternary polymer blend  that is consisted 

of PP(poly-propylene) EPR(ethylene-propylene
random co-polymer) and PE(poly-ethylene)
we compared the morphology observed by 
transmission electron microscope (TEM) with 
the result of  calculation based on the self-
consistent-field theory
 The morphology calculated by the self-
consistent-field theory was consistent with the 
result of the examination to some extent, so we 
recognized the availability of this simulation
method. 
In the morphology calculated by the self-
consistent-field theory, we paid attention to the 
complicated structure, which was almost 
overlooked in the morphology observed by TEM, 
and we investigated in detail with the 
observation by atomistic force microscope.  

EPR is considered as the compatibilizer for the 
PP/PE blend in this ternary polymer blend. We 
refer to the result calculated for the ternary 
blend in which the EPR is substituted to 
ethylene-propylene block-co-polymer. 



8

8

PP
EPR PE

TEM
AFM

PP PE EPR

PP EPR
PE PP EPR PE 70 20 10

220

JEM
200CX 200KV

AFM
SPM 9600



Vol.49 No.1 (2007) 9

9

NEDO

OCTA SUSHI

Flory Huggins
K

r
V r

r

r
r s

Q

Q
Tk

Q

b
Q

Q

QQ

N n r
N 0 N

V r
r r

V r

OCTA

OCTA
EPR

1.0
EPR PP PE

EPR

TEM
PP EPR PE PP

EPR PE TEM

EPR

PE

PP
PE EPR



10

10

OCTA

PP EPR PE

PE
EPR PP

TEM

PP EPR PE 70 20 10
TEM

PP EPR PE 70 20 10
TEM

PP

EPR
PE

EPR

PP EPR PE 70 20 10
PP

PP

PP EPR PE 70 20 10
EPR

EPR

PP EPR PE 70 20 10
PE

PE



Vol.49 No.1 (2007) 11

11

EPR
PE

AFM

AFM AFM

EPR
AFM

EPR
PE EPR

EPR
EPR
60 40

EPR

EPR

50 50
70 30

EPR
60 40

EPR
60 40

PP EPR PE 70 20 10
AFM

PP

EPR

PE

PP EPR PE 70 20 10
EPR

70 30
EPR

EPR

PP EPR PE 70 20 10
EPR

50 50
EPR

EPR



12

12

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  10  20  30  40  50  60

vo
lu

m
e 

fra
ct

io
n

x

SUSHI data

phi0
phi1
phi2
phi3

PP EPR PE 70 20 10 EPR
60 40

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  10  20  30  40  50  60

vo
lu

m
e 

fra
ct

io
n

x

SUSHI data

phi0
phi1
phi2
phi3

PP EPR PE 70 20 10 EPR
70 30

PP EPR PE 70 20 10 EPR
50 50

 0

 0.2

 0.4

 0.6

 0.8

 1

 0  10  20  30  40  50  60

vo
lu

m
e 

fra
ct

io
n

x

SUSHI data

phi0
phi1
phi2
phi3



Vol.49 No.1 (2007) 13

13

PP PE
EPR EPR

EPR

EPR PP PE
EPR

EPR
50 50

PP

PP PE EPR
EPR

EPR
PE

AFM EPR PE

TEM

PP
EPR

TEM AFM PP
EPR PE

EPR

PP PE
EPR

EPR

PP
PE 70 20

10 PP

PP

PP PE 70 30 PP

PP

PE

PP
PE 70 20

10

EPR



14

14

PP PE 70 30

PP EPR PE 70 20 10
EPR

PP PE
EPR

PP EPR PE PP EPR PE
70 20 10 TEM

TEM
EPR PE

AFM

EPR

50 50

EPR

EPR PE

EPR

77 30 2004

SUSHI
http://octa.jp

de Gennes 
247 1984

Polyfile43 74 2006

OCTA
http://octa.jp

PP
PE 70 20

10 PE

PE




