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ABSTRACT The deformation and coalescence behaviors of immiscible LDPE/PS blends (86.5/13.5
vol%) prepared by internal mixer were studied using rheometer and scanning electron
microscope. The fine droplets coagulated at initial stage of mixing, and deformed fiber at
large strain. The critical capillary number was calculated according to the empirical equation
of De Bruijn and it was 0.96, the local capillary number was 3.867. The polymer blends were
annealed at 200  for various time to investigate morphological change of polymer blends.
The maximum size of droplet after annealing at 200 was found at g = 1798, and there was
destruction of the morphology at 15 minutes of annealing time. The viscosity of matrix was
critical to determine a coalescence of droplet.

Keywords : coalescence of droplets, immiscible blend, capillary number.
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Table 1. General Properties of Materials Used in
This Study at 200  (unit: Pa-s)

polymer h (at shear rate=0) h (at shear rate=10) density (g/cm’)

PS 12400 2939 102
LDPE 27500 2905 0.92
UDS-200
Toyo koseiki Capirograph

(L/D=40)
. LDPE/
PS=86.5/13.5 vol%
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200 100 rpm 4
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Figure 2. Observed section of sample parallel and
perpendicular to flow direction using SEM.
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Figure 3. The LDPE/PS (86.5/13.5 wvol%) blends
morphologies each strain. (a) g=25 perpendicular (to the
flow direction, (b) g=25 parallel to the flow direction, (c)
g=66 perpendicular to the flow direction, (d) g=66
parallel to the flow direction, (€) g=83.2 perpendicular to
the flow direction, (f) g=83.2 parallel to the flow
direction, (g) g=588 perpendicular to the flow direction,
(h) g=588 parallel to the flow direction, (i) g=1789
perpendicular to the flow direction, (j) g=1789 parallel to
the flow direction, (k) g=17987 perpendicular to the flow
direction, (I) g=17987 parallel to the flow direction, (m)
g=35980 perpendicular to the flow direction, and (n)
g=35980 parallel to the flow direction (The 20 nm bar is
in the photos).
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Figure 4. The droplet diameter after annealing (90
minutes) for each strained samples at 200
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Figure 5. The morphological change of LDPE/PS(86.5/13.5 vol%) blends at g=1789 with different annealing time. (a)
g=1789 perpendicular to the flow direction (annealing time = O minute), (b) g=1789 parallel to the flow direction
(annealing time = 0 minute), (c) g=1789 perpendicular to the flow direction (annealing time = 5 minutes), (d) g=1789
parallel to the flow direction (annealing time = 5 minutes), () g=1789 perpendicular to the flow direction (annealing time
= 15 minutes), (f) g=1789 parallel to the flow direction (annealing time = 15 minutes), (g) g=1789 perpendicular to the
flow direction (annealing time = 30 minutes), (h) g=1789 parallel to the flow direction (annealing time = 30 minutes), (i)
g=1789 perpendicular to the flow direction (annealing time = 60 minutes), (j) g=1789 parallel to the flow direction
(annealing time =60 minutes), (k) g=1798 perpendicular to the flow direction (annealing time =90 minutes), and (I)
g=1798 parallel to the flow direction(annealing time = 90 minutes) (The 80 nm bar is in the photos).
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Table 2. Breakup Time (t,) and Radius of Thread
(R,) at Each Strain

g=1789 g=17987 g= 35980
t, (seconds) 8816 4952 396.3
Ro (nm) 1335 075 06
.hm 1200 Pa- s Ro
Qm 0.05 V12 4.5 mN/m ao
0.003Ro
h g=1789 881.6 g=17987
495.2 g=35980 396.3 . Table 2
t Ro
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Figure 6. The effect of annealing temperature on morphology of LDPE/PS (86.5/13.5 vol%) blends at g=1789 and
17987 : (@) g=1789at 180  annealing time for 90 min, (b) g=17987 at 180  annealing time for 90 min, (c) g=1789
at 188.3  annealing time for 90 min, (d) g=17987 at 188.3 annealing time for 90 min, () g=1789 at 200
annealing time for 90 min, (f) g=17987 at 200  annealing time for 90 min, (g) g=1789 at 220  annealing time for 90
min, and (h) g=17987 at 220  annealing time for 90 min (The 80 nm bar is in the photos).

Table 3. The Zero Shear Viscosities of Homopolymers
at Different Temperatures(unit: Pa-s)

180 188.3 200 210 220 . 180 188.3
LDPE 58500 31500 27500 23300 21300
PS 75500 28700 12400 8650 3400

he/hy 1673 1 0454 0295  0.127 droplet
droplet . Droplet
droplet
188.3, 200 220 . Table
3 hm  hq (ha/hm)
200 droplet
droplet .
180 188.3 200 droplet droplet
droplet . droplet hm
220 g=17987
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