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Properties of Hydrogenated Polystyrene-block-
polyl] styrene-co-butadienel]-block-polystyrene] SSEBSand
its Miscibility in the Blends with Polypropylene
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Physical properties and morphology of a series of hydrogenated polystyrene-block-polyl styrene-co-
butadieneDblock-polystyrened SSEBS[] were investigated using tensile test, transmission electron micro-
scopell TEMO and pulse NMR. Physical properties and miscibility of the blends of SSEBS with isotactic
polypropylene PP also were investigated using the same methods. These SSEBS were prepared by hy-
drogenation of anionically polymerized polystyrene-block-polil styrene-co-butadieneblock-polystyrenél S-SB-
SO The content of styrene in the SB block was varied fromO to 25 % in order to examine effects of styrene
content. The total styrene contents of two end polystyrene blocks were about 15 %. Tensile strengths and
scratch hunting resistance of the blends of those S-SEB-Ss with PP increased with increase in styrene con-
tent of SEB block. However, the miscibility of the blends slightly decreased with increase in the styrene

content.

ugd
oo oopPPOODmMObOODDODDOOOO

cobObOobOoboooobooooooobobobooban
cobocoOOoOooobooboooooobooooooobooooo
chobbooOoOooooooOoooooobocoooooo
gobooboooooboooooobooooooooo
ooooooooooooooobopPOOOOODOO
00 000oo0™O0000000000TPEDOOO
O00000-block-0MM O O0O0O0-co0 OO0 Bblock-0 000
omooseBI00mMOonooooooooooan
gobooboobooooooboooobooogopPOoOO
co0obOooooboOobboobbobOOo0o0o0o0o0ogdgsEBS

OeEBOOOODOOOOODOOOO0OOOODOOOOOOO
coooOmoobboooooooDmm»uooono
ooboooooooboooooboobobooboooooan
coOoboooopPObOOOOOOOOODOO
ubobooooooooooobobosessOPPOOOOOO
cooooooTeMmOOoOOOOOOOOQOOOOO
v ooooooboobooboboboooprPROn
oobO0o0obOooooooboooooboooboooooon
000oooooooo™
cobooboooooooboooboooooobooo
oooooooobooooooobooboooboooooo
gbooooooobooseBsO 0 O00mMOOOn-co-d O

JSR TECHNICAL REVIEW No.115/2008



oomooooooooboobooboobooooomao
OOO-co-0000O-co-0 OO0 MM OOO00OO OSSEBSO O
OO0 SSEBSO 0O OO0 PPOSSEBSOOOOOOOOO
coooooboooooooOooOoooobOOooobooo
goooood

ugg
U ogooooobooood
ooboooooboooosseBsO0onoOnO OO0
ocboooooooooboooooboboooooooooo
coooocoooboooooocooooTHROOOOO
ooooooooboooobooobooobobboooooo
obooobooooooooooooooocooooono
gooooboobOOoooDOo@moocooooooooo
ooboboooboboooboobooboboobobMPa OO
oooooobobobooboooobooooooooo
DMwooooooooOooombooooooooo
oomooooooomomwooooooooooo
OoOOoooooooOOoOO000000m o000 O Block-ST
coboboobOOoobOshOoudboonmom wt%d O
oooboseBdDOOOOOOOOOOO0COO MO0 Ran-
STOO O MODMwtD D 0000 oogooog
oooooboseBsODOOODOOOOODOODOO
SSEBSO OO OOORan-STOOOODODOODO THRD
oooboooooooboooooooooboooooo
0000000 000o0®H-NMROODOOOOOO0OO
ooooooooobooboooboboooobobobobooo
cooobobobbbobooboobOooooooooon
goooooobobobobobobboobooooooad
ooboobooogoo
gooosseBSOOOOOOOMMPad OO OOO
ooooboooobobboooboooobooooooooboon
SSEBSIPPOOOONO OO PPISSEBISIITIO O O
coboooooooooobbooboobooboboooon
coooboooomodpR OO0 00PMITOMEFRO
g mindD O O0O0O0O000O00OO0OO0O000O0O
cooooooobbomobooooooooooo
goboobooooooomMpPaO O OO0 OODO
gm od
omm oooo
gooooJskKIooooooom mmd 0004d
oooooocooooo

gmm ooo
oooooooooooomT,WOooooooog
ODSCOO00000000DmMOmin" 0000000
oo
O 0000000 TEM O
0odooodoooooooodoooTEMO O OO
goboboooboooboooobooobooooobog
Joboooooooooooboooogoooooon
0000DbOooobooomMibomaoondHETd
gdooooOoOoO0oOooooooUooooooooooo
000000000 OooOoUDoooOoOOooPPOOO
SSEBSO O O OOOOOOOO
O OO00ONMROO
godbooooooooobooobooboooooon
0000000000000 00000000™Hoooon
goooboobooTooooooooooboooood
Ox-{OyORFO O O M PWIIIM xsO 00 OO M Pi
Do O00000Moooooomooooooo
goooopooooooopobooowbobbooobooo
goooOoOoOooOooooUooooDoooooooog
Oo00oooooooooooooooooooog
doooooogoobooooowmooooooooo
OoooooOTeO TowO TodO O O
Omm oooooo
g booobboobooon
000000 ooO00oooooooooDoooooooog
00000000000 oooooooooooooog
goooopOooooooooooooooo
oOooOooooOoooOoooooooopooooo
000 DO0O00O0Glossless ScratchMO OO OOOO
00000000000 mMO0000 00Hunting
Scratchl 0 OO0 000000 O0ODOOO0ODOOOOOOO
o
O 0000 DMA O
ooo0ooU0oUoUooDoooUooooodmmgo
0000oooooooooooooooooooo
HzZOO DO O OOMO% OO OO0O0O0Omin0 000
DMAIJ Dynamic Mechanical AnalysisClD 000000

ggoogga

0 sseBsO 0000

Umm oooo
obooobogosseBSODOO0O00O0oooocooooo

JSR TECHNICAL REVIEW No0.115/2008



Tablel Characteristics of SSEBS

Sample Mw™  Block-ST"™ Random-ST™ Vinyl™ T," s’ Es™  MFR™ Hardness
Mk % % % 0 MPa % g0 min JIS-A
SEBST] 1] 1] 0 1] (AN [N 117 i 1]
SEBST] 1] 1] 0 1] [HEN [N 117 1] 1]
SSEBST] 1] 1] 1] 1] [HEN [ 117 1] 1]
SSEBST] 1] 1] 1] 1] [HEN [ 117 1] 1]
SSEBST] 1] 1] 1] 1] [HEN [N 117 1] 1]
SSEBST] 1] 1] 1] 1] (AN [N 117 1] 1]
SSEBSTIT] 1] 1] 1] 1] [HEN [N 11 1] 1]
"% GPC measurement
"9 "H NMR measurement
" IR measurement
" DSC measurement
" Tensile strength at break
" Elongation at break
"% Melt Flow Rate T O, N
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Stress strain curves for SSEBS copolymers with
various random styrene contents.

(a)SEBS79 (b)SSEBS10

(c)SSEBS25

Fig. 2 TEM images of SSEBS stained with RuO,
Random styrene contents of SSEBS]
OalD%,0bl10%,0c[R5%.
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Table[7 Physical Properties of PP [/ SSEBS blends

Sample Te™ Ee™ Hardness Glossless scratch™ Hunting scratch™
MPa % JIS-A of of
PPISEBST] (om0 1 BN [
PPOISSEBST] [MOI [I1J 1 BN 1
PPOISSEBST] (MO0 [OI1J 1 BN 1
PPOSSEBST] (MO0 [OI1J 1 BN O
PPOSSEBST] (MO0 [OI1J 1 BN 1

™ Tensile strength at break
" Elongation at break
" Scratch tester: Taber type
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Fig. 4 Stress-strain curves for the blendsO PPISSEBS
0J3007000f SSEBS with PP.

(a) PP/SEBS79

(b) PP/SSEBS10 (c) PP/SSEBS20

Fig. 5 TEM images of PP 1SSEBS[130070blends
stained with RuO..
Random styrene contents of SSEBS]
OalD%,0b[10%,0 c[R0%
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Fig. 6 tand curves of PPOSSEBS (10300700 blend
and SSEBS.

Table[] T, obtained by DMA of PP ] SSEBS
OOaTiCblend and & S [EBS

Sample T,00O™ T,L0O™
SSEBS or PP PPISSEBS

PP (o 0

SEBST] m m
SSEBSTI m m
SSEBSTI m m
SSEBSTI m m
SSEBSTI m m

P T, was obtained from the peak temperature
of tand by the measurement of DMA.
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