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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.

Keywords : homogenization, NBD-PS/PB blend, fluorescence microscope, phase diagram, steady shear.
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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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(b)

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 TC. (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™.

o] Z7gel wel g
Q o= (I, - T = 27 K),
wele vhg- ok AT

ok Yo7t FUA =
Figure 7°| "]’E]-Lﬂ Z A
Sl A= (0.5 sec! ©]Ah 4
B FE)r} 20 sec! o)A
ElujA] =}

g o] A7)e) ot AR 4] 915k
TEo wE g ”Uf-% Aj71el thgk =2 WA 3
ek AA A ARgE o2 = ARt 7t deoju=
A gls EIBl= AE o E EE] AZ
o o]&stslet A7 T4 &
7J3to] Beers-Lambert ]2 ©]-g3sle] §-Ho] A3l
FTEE golla 467 nmo] ‘;‘!% ZASho] 3 g
A71E SAs w2l w3 1ge] A7l (1
T 550 2% JHE v JeS 4 5 U
o} a8z 33 wgo A= N
EAE 2] sro] 2%

w3le) Aol AT
:

=3
Jge) Al Y Peie
bel ARelAE o PeiE

i

I, =a+klog(d®) 3)

Eg|H, A274 A5%,20034



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

Shear Induced Homogenization Using Fluorescence Microscope 417
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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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