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Abstract : In order to understand the structure of the existing aggregate in the nanocomposite, which
has been prepared with polyester and trisilanolisobutyl polyhedral oligomeric silsesquioxane (TBPOSS),
laser light scattering(LLS) and SEM—EDS were applied to its 1,1,1,3,3,3—hexafluoro—2—propanol solution
and original sample, respectively. Although aggregate particles appeared as spherical shape of the average
diameter of 120 nm in SEM image, they were not microgels but almost linear copolymer chains (M,=2.3 X
10% g/mol) alternating 320 molecules of TBPOSS with polyester subchains. It has been microphase—
separated from the matrix polyester due to the difference of chemical composition. As the matrix,
polyester chain of M,=4.0X10* g/mol had averagely 2.5 molecules of TBPOSS per chain. It is also
found that about 93% of total TBPOSS molecules existed in matrix phase and the residual 7% in
spherically aggregated phase.
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Figure 1. SEM images of PET/TBPOSS3 nanocomposite material.
EDS analysis has been done both at the spot of spherical
aggregate in (A) and at the square part of the matrix of
polyester in (B). The results of EDS analysis of SEM images
of (A) and (B) are listed at Table 1. The length of bars in (A)
and (B) stand for 1 ym and 6 um, respectively.
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Table 1. SEM-EDS Analysis of PET/TBPOSS3 Nanocomposite

Element Aggregate” (wt%) Matrix™ (wt%)
C 71.03 67.48
0 26.23 31.27
Si 2.75 1.25

“Aggregate : Figure 1(A), ** Matrix : Figure 1(B).
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Figure 2. Semi—log plot of the scattered intensity against ¢ at
several PET/TBPOSS3 concentrations in HFIP solution. In
main graph, the modified Guinier plots have been shown as the
various type of lines.
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Figure 3. Plot of AC/R,y of the aggregate against nanocomposite
concentration in HFIP solution. Here, the KC/R, value of
aggregate can be calculated using the equation of exp (my)—
exp (m—mi). Even though the determination of the accurate
molecular weight of this particle is very difficult due to its
non—linear behavior, it is clear that its molecular weight is the
order of a couple of million g/mol.
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Figure 4. Plot of the radius of gyration &, of the aggregate
versus nanocomposite concentration in HFIP solution. Here
the radius of gyration is calculated using the relation of A=
(8 ms/m)V? derived from the modified Guinier equation.
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Figure 5. Plot of ACR, of the matrix polyester against
nanocomposite concentration in HFIP solution. Here, the value
of KC/R,, of the matrix polyester can be calculated from exp
(m—ms3) of the modified Guinier plot and finally the weight—
average molecular weight of matrix polymer chains is estimated
as M,=3.5%10" g/mol.
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Figure 6. Size distribution measured by dynamic light scattering in
PET/TBPOSS3/HFIP solution system. This distribution is
calculated using NNLS program from g(l) (r) measured at
scattering angle=60°, nanocomposite concentration=8.75X107°
g/mL). The arrow means the border line separating the
aggregate particle and matrix PET chain. In the inserted graph,
the normalized g7 ()’s are plotted against the rescaled delay
time of sin?(g/2)r at various scattering angles(symbols from
the top; @ : 45°, O 60°, ¥ :175° A :190°).
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B Alzo] BEiah W R SAAS) Bk WA R, ke 7
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Figure 7014 Ro) F520] S33419) FHEA w32 s5o) o
3led ekzke] Wxl= wolu} ANtE 07 F o)@&Ao| kgt AoF
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TEUAE o|Rt Zujol i E 9] Bl Tk 4.6 X 10* g/mol 2.
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Figure 7. Plots of the apparent hydrodynamic radii /4, of both
the aggregate and the matrix polyester chain at various nano—
composite concentrations in PET/TBPOSS3/HFIP system.
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system.
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in PET/TBPOSS3/ HFIP system.
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