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HZ 39 Hozr ME 428Y FZE (interconnected) & 2 AR B AA 9
g3 AF7F & FAS Ba QU o5 T2E 1) v zRE Ry iR
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co—continuous T %)% ol A 3
P S 8 FefA80 AT 84 A (53] 138 29 A $) (11
aE2 B ARy 848 o8t 49 modulated TERE HIEHU
spinodal decomposition mechanismel] wa} L= =d A&z Fxd 9 early,
intermediate, late stageZ I @A @ FZE YE ¢ Ao {2]. ol A= HH
OS2 2D 473k (SALS) ZAE ol &3te Aol 71 BH Aol scaling law o
w2t I #FE A 4 k. Modulated T &+ spinodal ring pattern® Ao
2 8 & 4+ U3 BE F pm¢ interdomain spacing (Am)E 2t7) wj o) 400
Hl Axe] 33 gnjyonr Q) 7153

H 48 &2 Edse A 24 1A E8nig £8¥EN 58 HA3)
A3t co-continuous TE2E A EA=E AZT &£ Ao [3]. &§ EFTE9
== 82 B =9 morphology development #A & sl &HF T AR
g AR RE FEd Fxe "ol & Holg 4" Yy &£§EFEE 2
4 EA=dA % modulated 2 % spinodal ring pattern®] #EH 3 Y4 ol

TZE shear-induced mixingoll 93§ Ao 2 AAH 1 Q. =, &85 Zoto 7}
A= AdHo 3 FEE 257 ddlsly EgEHE ¢4 dAFA TYAto)
i =]

Aol Wzto &) of Fxr7t nAHY) oz FAsta Yt [4]. A
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A  (PS)/2Elojd WHdEelzHYoE d#YW FFEA (SMMA) EIA=EY
coarsening @4< B3 o] BIA=AA #HPAEQ spinodal ring patterne] #
25 o] F27 annealing Ftol g A AFAsteAE AHEJ}H.

2. 49

PSt ¥E Asahi 3189 Styron 68501 EFZANNNY EFHEE 4420 Pa- s
ojtf, SMMA (M.W. = 270 K g/mol)£ Polysciences, Incol Al #9343l ~Eloldll
FFol 70 wt%d VL FF Ao EZxAstANA &8 FE+ 5333 Pa- solth
A= AgE A% mini-molderE AF&3led 200 °C, 108, 150 rpm9] rotor & =
A (AW shear rate = 13 s D3t A AzxaAq. T FAEE 50/50 F 80/20
(PS/SMMA)elth. Azxd AL 93] F93iA gom oFhe] turbidityE HATh
Hi & $3 4 naphthalene £ulE o] &3t FHAAZHE 5060 BH=E AZXsAY.
EA =9 coarseninge SALS, OM, ¥ TEMS & AH&£3ld AEAHQA 84 4l o
gt &34 h old annealing 25 £§EHE &5 593 200 °ColA skt

Figure 12 50/50 PS/SMMA £ =9 Az Zx7t 200 °CHl A9 annealing A3t
of wg oRA ZHAEE BAFEr. 029 annealing ABAAE A9
turbidity & =9 3% AJAEE FAY F Qo EHZ6M Hare #F
H2 o 300 27t Xuerw 20° A= At@ZddA 3 ¥=ast #Fgy
annealing AlZto] F 713t wel o] vlas Ha Fe Adztog olgdtn H3t Al
& Ao Avle F7h8. ol A84 BI =9 spinodal decompositione] 93 A
THAAFAA APHor ARH= AT AsH T H9 AHgRE 18
H 200 CollM &8&FE 5050 PS/SMMA Ed== ddAs JAdTn Az
T doh. 1Y FET 2xdA XY e T AEI dojue Reg B
of 8§&Fd o3 doH PS/SMMA EW=9] FgAde £5ELF 7181 A
o) o3 Aeg B $£ ot

Figure 2 2D SALSE o]&3to @oixd 50/50 PS/SMMA B =9 Atz e
FH 7t annealing At wet ojg A 2t E7ME B FEY. o)W annealing 2%
£ 210 °Celrlk. 10 o] A3 Foof ring pattem® #EFE £ on weko] H|
dolok, =F v AAF L 4080 Ad FAE FAHIZ J&S EAFd. Spinodal
ring patten®] B|AAF L AR A AFo A7 modulated TZ7F HWEHo] AL o
TEHBZE [4] B4 AEE A87F £8EF T AR AF U 1go] 78
A AgHAG T Y7 & = o

Figure 3& &8§3&%49 50/50 PS/SMMA E4=9 AA@u]ZE AR Eolt}k. A=z
g A59 turbidity2FE gAdE AAFY as-blendd AHAME PS tjEZ A
SMMA7Z} £33 E& o]F1 3gS £ & k. Ew3F 2IS Ad 7lxga ey
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u]

dox Ze Z7|e o EE Y9 SMMA E4bdol EAEo lon, =g ity
wFo 2 wigsHo LS B 4 AT As-blendd "*EHOI]H trbidityol] ¢ 3k Ak
ole o3 Ae FAax BAFHA Feodes ¥ nAdP o (Figurel 1) Figure
3Ac A2 E ©& A spinodal decompositionell e} *&%al 7} AP eHol Wy &
o}alct. 200 ‘Col A 30% F¢F annealing 3+ £ TEM AR & A4HEd (Figure 3B)
SMMA #4Hdo] Ro F2¥Hgz Hgsigs 2 A7 ¢ F71eHdes & +
Aok, =3 wigE FAFHT Ak 200 °ColA 30% annealing SRS W oF 7° 9
Azt Ho w3 E Holw g A3 A spinodal ring patterng HEole R
Hlog of of$ & REZ o

oA BEE A4¥ 5L tF F 7HA WHoE MY Jpsdtt. WA A
A vl 2 88 &8% F9hel shear-induced mixing @4<€  F Ao 234y
B2 £ B9 Ad Ayt AEE =6 vA s 9] Ad 30 °C o] HA
XEDE & 18 2 teAde =X g a8l TEMSZ #3% ZE2X

= spinodal decomposition®] Z7]# QoA AAEHE= A= o2 [5l. EA, AF
zeol wAE 2E2R HH=9 morphology development AL gk x7)
morphology 7} ¥ A2 co-continuous +%9 AZAAAE wal coarseningd T
Azte 4 Ao AT o] A 7] REZA A o AF dde] Hy FEHX
Y74 ¢ annealing AlZte] A ivpof vk ¥ dido] #EHA g=A FdetA o =T
ol¢} 72 AME F I & gk A¥Ayx wud u gl

4. FaEd
1) H. Jinnai, et al., Macromolecules, 30, 130 (1997).
2) T. Hashimoto, in Materials Science and Technology, Vol. 12: Structure and

Properties of Polymers, E. L. Thomas, Ed., Weinheim, VCH Publishers, 1993.
3) L. A. Utracki, J. Rheol., 35, 1615 (1991).

4) 1. Nakatani and M. D. Dadmun, eds., Flow-Induced Structure in Polymers,
ACS Symposium series No. 597, 1993.
5) A. E. Ribbe and T. Hashimoto, Macromolecules, 30, 3999 (1997).

-87-



O/ 24 oFE 8 Toshiyaki Ougizawa. Takashi Inoue

o cum
p \ - )l()sﬂ.‘t
:\; H < T
Ty oA Dm ]
RV 4 Do
it Figure 1. Changes in scattering
profiles of 50/50 PS/SMMA
i blend during mealt annealing at
200 °C.

Angle (degree)

1 min 15 min 40 min

Figure 2. Changes in scattering patterns of 50/50 PS/SMMA blends
during annealing at 210 °C.
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Figure 3. TEM micrographs of 50/50 PS/SMMA blends: (A) before;
(B) after annealing.
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