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ABSTRACT : Fluorescence microscope technique was employed for the characterization of phase
separation behavior of a 4-chloro-7-nitrobenzofurazan labeled polystyrene (PS) / polybutadiene (PB) blend
in dioctyl phthalate under steady shear. It was confirmed that the fluorescence microscope images reflect
the real phase morphology by comparing with the images of phase contrast microscope. Comparing the
fluorescence intensities from the phase separated domain (PS rich) and continuous phase (PB rich), the
composition difference between these two phases were deduced. The observed shear dependence of
compositional change is then used to confirm that the phase diagram is indeed shifted under the steady
shear.

413

Keywords : homogenization, NBD-PS/PB blend, fluorescence microscope, phase diagram, steady shear.
=2 o) A8 A2 (pseudo two phase separation) ©) ATk A1)
AYHR Heln SAo] folT Axelehs A
o]B Ak o vAgA nEA] Edlc o) Ay o] 9lch 1990dehef] ZH-e] A9 (strong segregation
AT B4 WA 25 kA ANERr okl B liminol A4S LA BAse) (E3ad ! g wa
Az o] AA gl ZHoA B wf Fasich uja A, AF B FezElEEtEyql Ha 52
44 nial Eeys oyl Age] kAR 3 gEgzedeo]s %—‘,‘ %%‘fféﬂl B A7 Wol B
Payehel metA 5] Aol o) ATE wBRAE ATk ARe] T A LA AxRe oA us
dlelde) ARRAS ek AN ATek A S W B 2 solan sed nid gal=e]

SHo s Ao oste] Halshe =]l Ae]=
9} 2.9) —D,oﬂ 28 wwA} BN} FAlo] nh7]
ol wif Fosht uF $uiE Egskn e Alad
&5 T Hl*&%*é TEAS F54vlel Fole A, {4

- T

Z2/H, A278 A53F, 20033, pp 413-420

o} Z2El™ (M, =2800) /&2 el (M~ 3000) &
A Aeak ok AR ou] 130 Tol7] W&ol
o] olAte] B-AEFS ZE TEA —12: == Zelyeld]
oo}l d7 oA A7 e ARl FA7F AR

413



Hgeslelael wagq mEA TAdse] A7E 4
B9 4lo] AuHel o3 ol sk Ak & 745
7h Ao AW FANF T sk
3 2o d2ge e 5 QYRS uE pue A
7} WAAAL AGl ST AFYTH o5

of
o
s
AN
- of
o,
v
i
L.
2
>4
of¥
N
s
1%
2
R
Y
Y,
A
=2
[o3
°
b
r)«
p

< 9A 574 el me S EAR
ol A7 = gt & FoiR A 2§ Add
off of3 =ulo] F Algkelut FAIA}L Abtel] 23|
A7F HAA] G o)A AARE vy FE =6l
oAzl Ahgstella] ot Sl& & Slvke Aojoh i
At ZAD nRAE o8 FF dv|F e A
R Aeomyele] Fie] AVIE At FoAl
o} Adgstolxe] z+ Adatele] 24 AelE

7 vk vref =ule] 227 2] W] o= A
o] A AR =eglat d&Ak Aol 24
vz} vk gy FAo) ofgsh Agele vt
7} o)Fojileky AEAE & Ytk & AT 4EEE-
7-HERaEFeRt (NBD)o] EAE E2AEW (NBD-

A A L e

oAl AEY Ase B2 Avld 2 slaa Ae
olgelel Eoidle A5ate Agul) Aol SA%

et

.uoﬁ.
L o 4

2. A%

NBD7} 249 Fe 2o 4. E22EHl 2
FA2l NBDE EAAZ1E 43S Figure 19 vehy
Aot Z22E)d 1 g2 (M, =96000, M,/M,=1.02) 300 mL
o] vdgFEao|sol %1 Ao AR ko] (F
g 2elgle] 2ejR =k 30070 o) NBlo]l =4
HEZelolu|c g 20 mLo wHASFE o= =]
LA HA3) HrHE) 100 mLe E)ES T 2ol g4t
7} 0.5 mLeo] EivebaEis a2 227] H8) 99
Ze)2Eld S & Ajol7)] Aol 4A7be] HA
3] H7hslglet

S (D ¥--8As B8l dghgol HAd3
Aoz ARER Aol & F A+ 2
A F7H (D THFE $9= wghs w8z 3}
ANARAHE AREsle] BARRE & Axsgich AAE
ZF7HA (HE 100 mLe) THF| 591 3 2 mLe] o=

A& A7 F 29 59 BFAF olv|=wEshE

rir

414 SAF

Polymer (Korea), Vol. 27, No. 5, 2003

{

&p a

Q
n c CF4SOH
+ HO—H;C—N\CD ChiCl,
& CF,COH

o]

THE n MG
(") + HNTNH, reflux for 2 days i ! * HLZ]@
\CH;“NHZ 0
(ny
cl # 5
~ |
am + Lo ——— X

Figure 1. Dye-labeling reaction scheme.
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Figure 2. Phase diagram of NBD-PS/PB (50:50 by weight) in
DOP.
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Figure 3. Log-log plot of the composition difference versus
reduced temperature of NBD-PS/PB (50:50 by weight) in
DOP.
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Figure 4. Microscope images at 22 C for a shear rate of

0.005 sec”. (a) fluorescence microscope image and (b) phase-
contrast microscope image.
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Figure 5. Microscopic images of 3.20 wt% 50:50 NBD-PS
(M,=110000) / PB (M,=272000) in DOP at 22 C. (a)
fluorescence image at 0.005 sec”, (b) phase-contrast image at
0.005 sec™, (c) fluorescence image at 0.5 sec’, and (d) phase-
contrast image at 0.5 sec™.
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Figure 6. Microscopic images of 8 wt% 50:50 NBD-PS
(M,=110000) / PB (M,,=22000) in DOP at 22 C at different
shear rates. Quench depth is 55 K.
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Figure 7. Microscopic images of 8 wt% 50:50 NBD-PS
(M,=110000) / PB (M,=22000) in DOP at 50 C at different
shear rates. Quench depth is 27 K.
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