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The Self-Assembled Structure of the Diblock
Copolymer PCL-b-P4VP Transforms Upon
Competitive Interactions with Octaphenol
Polyhedral Oligomeric Silsesquioxane

Chu-Hua Lu, Shiao-Wei Kuo,* Wen-Teng Chang, Feng-Chih Chang

This paper describes the miscibility and self-assembly, mediated by hydrogen-bonding
interactions, of new block copolymer/nanoparticle blends. The morphologies adopted by
the immiscible poly[(¢-caprolactone)-block-(4-vinyl pyridine)] (PCL-b-P4VP) diblock copolymer
changes upon increasing the number of competitive hydrogen-bonding interactions after
adding increasing amounts of octaphenol polyhedral oligomeric silsesquioxane (OP-POSS).
Transmission electron microscopy reveals morphologies that exhibit high degrees of long-
range order, such as cylindrical and spherical structures, at relatively low OP-POSS contents,
and short-range order or disordered

structures at higher OP-POSS contents. POLOTRE

Analyses performed using differential opgEs  MRFRE R
scanning calorimetry, wide-angle X-ray {,}

diffraction, and FT-IR spectroscopy pro-

vide positive evidence that the pyridyl —  |ametee Lameliae Cylinder
units of the P4VP block are significantly B NSRS
OP-POSS At Pyridine/OH =1:1
stronger hydrogen-bond acceptors toward {:}
the OH group of OP-POSS than are the . . S
C=0 groups of the PCL block, thereby
resulting in excluded and confined PCL Micro-Macro Miscible
Ph ases. phase Separation
Introduction opportunities for the development of functional hybrid

materials that exhibit enhanced optical, electrical, and
Inorganic nanoparticles (NPs) enclosed within self-  mechanical properties.*! For instance, diblock copoly-
assembled block copolymer templates provide new  mers can form a variety of self-assembled structures
that have periodic features on nanometer length scales
ranging between 10 and 100 nm.[**! Because NPs have
sizes between 1 and 10 nm, using diblock copolymers as
templates to control the spatiallocations of NPsis a natural
approach toward the production of hierarchically ordered
structures. ) In addition, block copolymer/NP blends
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Based on the molecular weight ratios of homopolymer
B to block copolymer A-b-B (a=My.p/Myps), A-b-B block
copolymer/B homopolymer blending systems can be
divided into three categories: completely phase separated
systems (a >> 1), “dry brush” blend systems (a = ca. 1), and
“wet brush” blend systems (a < 1).**! In the wet brush
system, the added homopolymer Bis uniformly dissolved in
the block copolymer B microdomains and, thereby, changes
the micro-domain size or even the morphology. This
behavior is similar to that found in block copolymer/NP
systems.[*? Wei et al. reported that simple cubic structures
were obtained from composites of poly[styrene-block-
(ethylene oxide)] (PS-b-PEO) and CdS NPs when using an
originally hexagonally packed cylindrical PS-b-PEO struc-
ture and CdS NPs having surfaces modified with ethanol
functional groups. These modified CdS NPs tether selec-
tively to PEO chains through hydrogen bonding and
disperse well within the PEO domains of PS-b-PEO.[**! The
NP-induced transformations of other self-assembled A-b-B
structures have been investigated in several previous
studies, 72 essentially all of which involved systems in
which the NPs were immiscible with block A but interacted
favorably with block B.

Inthis communication, we report a new system in which
poly/[(e-caprolactone)-block-(4-vinyl pyridine)] (PCL-b-P4VP)
transforms from a lamellar structure to a hexagonally
packed cylinder structure and then to a miscible phase
upon increasing the content of octaphenol polyhedral
oligomeric silsesquioxane (OP-POSS) NPs. In this system,
the OP-POSS NPs (component C) are miscible with both
blocks A and B, but the hydrogen bonds between segments
B and C are stronger than those between segments A
and C (xpc>> xac). POSS compounds, unique cage-like
structures that possess nanometer-scale dimensions, are of
particular interest in preparing hybrid materials. These
inorganic/organic hybrid architectures contain an inner
inorganic framework composed of silicon and oxygen
[(SiOy5),] surrounded by organic substituents.?*24 In
previous studies, we developed a simple two-step synthesis
of OP-POSS through hydrosilylation of 4-acetoxystyrene
with octasilane POSS (QgM%), and subsequent hydrolysis of
the acetoxy units.?>728] OP-POSS possesses eight phenolic
groups, which form hydrogen bonds with several hydro-
gen-bonded acceptor groups (e.g., pyridine, C=0, ether, and
ester units). The hydrogen-bonding interactions in phenol/
P4VP blends (K, =598)1?°! are significantly stronger than
those in phenol/PCL blends (K, =90),2%*! based on the
Painter—Coleman association model (PCAM).*?! PCL and
P4VP form an immiscible blend. In this study, we used
differential scanning calorimetry (DSC), wide-angle X-ray
diffraction (WAXD), transmission electron microscopy
(TEM), small-angle X-ray scattering (SAXS), and FT-IR
spectroscopy to characterize the self-assembly and compe-
titive specific interactions in PCL-b-P4VP/OP-POSS blends.
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Experimental Part

Materials

The poly][(e-caprolactone)-block-(4-vinyl pyridine)] (PCL;5-b-PAVP; ;)
copolymer was synthesized through ring-opening polymerization
of e-caprolactone followed by free radical polymerization of 4-vinyl
pyridine; details of the synthetic route and characterization are
available elsewhere.**=5] OP-POSS was synthesized through a
simple two-step synthesis: hydrosilylation of 4-acetoxystyrene
with octasilane POSS (QgME) and subsequent hydrolysis of the
acetoxy units.[2>72]

Block Copolymer/NP Preparation

Blend samples that contained various molar fractions of PCL-b-
P4VP and OP-POSS were prepared through solution casting. A N,N-
dimethylformamide (DMF) solution that contained 5wt.-% of the
blend was stirred for 8-10h and then cast on a Teflon dish. The
solvent was evaporated slowly at 80 °C for 1 d and then the sample
was dried in a vacuum oven at 120 °C for 14d.

Characterization

Thermal analysis was performed using a DSC instrument (TA
Instruments Q-20). For non-isothermal crystallization experi-
ments, the sample was first annealed at 210°C for 10 min and
then cooled to —90°C at 5°C-min™" to record the crystallization
exotherm. The glass transition temperature (Ty) was taken as
the midpoint of the heat capacity transition between the upper
and lower points of deviation from the extrapolated glass
and liquid lines recorded at a scan rate of 20°C-min ' over
the temperature range from —90 to +250°C. TEM analysis was
performed using a Hitachi H-7100 electron microscope operated at
100kV. Ultrathin sections of the samples were prepared using a
Leica Ultracut S microtome equipped with a diamond knife.
WAXD measurements were performed using a Bruker Nanostar U
system, with an incident X-ray wavelength (1) of 0.1542 nm. SAXS
experiments were performed using the SAXS instrument at the
BL17B3 beamline of the National Synchrotron Radiation Research
Center (NSRRC), Taiwan. FT-IR spectra were measured using the KBr
disk method and a Nicolet Avatar 320 FTIR spectrometer, 32 scans
were collected at a resolution of 1cm™*. A DMF solution that
contained the sample was cast onto a KBr disk and then dried under
conditions similar to those used for the bulk preparation.

Results and Discussion

Figure 1a displays conventional second-run DSC thermo-
grams, obtained with a heating rate of 20 °C - min !, of PCL-
b-P4AVP/OP-POSS blends of various compositions. The pure
PCL-b-PAVP block copolymer exhibited two Tys and a
melting temperature (Ty,) because of the immiscibility of
the PCL and P4VP segments. The values of T, of the PCL
and P4VP blocks and OP-POSS were ca. —60, 150, and 18 °C,
respectively. The value of T,,, of the PCL block was ca. 55 °C.
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Figure 1. DSC thermograms of PCL-b-P4VP/OP-POSS blends during
a) heating and b) cooling.

The value of T, of the amorphous P4VP (150°C) was
substantially higher than the melting point of the PCL
crystallites, which tend to induce hard confinement.*¢-*%]
Consequently, this well-defined system generated strong
segregation limits [high (xN)r. value] for polymer crystal-
lization under vitrified nanometer-scale confinement.!*!
The value of Ty of the PAVP block decreased, whereas that
of the PCL block remained unchanged, upon blending the
PCL-b-P4VP block copolymer with increasing amounts of
OP-POSS at lower content. Therefore, we suspected that the
added OP-POSS interacted preferentially with P4VP through
hydrogen bonding. In addition, the melting peak of the
crystalline PCL gradually disappeared with the increase of
OP-POSS content, which indicates hydrogen-bonding inter-
actions between the OP-POSS and PCL. In addition, the
melting peak disappeared completely when the molar ratio
of pyridyl to OH was 1:2. At this ratio, the PCL-b-P4VP/
OP-POSS blends exhibited only one glass transition
temperature, which suggests that the blend had become
miscible. Eventually, OP-POSS acted as a common solvent
for both PCL and P4VP, thereby inducing the blends to
become totally miscible (disordered structure).

Figure 1b presents DSC cooling curves for the PCL-b-PAVP/
OP-POSS blends obtained at a fixed cooling rate of
5°C-min'. The freezing temperature (Ty) is defined as
the peak temperature of the crystallization exotherm. A
higher value of Trcorresponds to a faster crystallization rate.
The freezing temperature is generally associated with non-
isothermal crystallization under a fixed cooling rate; it is
distinctly correlated to the microdomain structure [40=4¢]
Although we observed a single exotherm at lower OP-POSS
contents (pyridyl/OH molar ratios from 1:0 to 4:1), peculiar
crystallization behavior (second exotherm) occurred at
higher OP-POSS contents (pyridyl/OH molar ratios from 2:1
to 4:3). This second exotherm at lower values of T was not
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present for the PCL homopolymer, but appeared at a much
larger under-cooling temperature. Because of the lower PCL
content, the PCL phase formed a regular disperse phase, the
average size of which was very small and the number
of particles was significantly greater than the number of
active heterogeneities usually present in this blend —so-
called “hard confinement”. Therefore, we observed only one
exotherm when the pyridyl/OH molar ratio was 2:1. Upon
further increasing the OP-POSS content (pyridyl/OH molar
ratios from 4:3 to 1:2), the OP-POSS began to interact with
PCL, as evidenced through FT-IR spectroscopic analyses (see
below). Therefore, the self-assembled structure changed to
a short-range-ordered or miscible structure because PCL
confinement disappeared as a result of hydrogen bonding
with OP-POSS. Crystallization may occur with more than
one exotherm —a phenomenon known as fractionated
crystallization.!*”#®! In addition, this block copolymer/NP
blend featured only one melting temperature in Figure 1a.
This behavior can be understood by considering that the
first crystallization process (exotherm I) was produced by
heterogeneous crystallization (continuous domains, in
which case crystal growth could propagate throughout
the sample), whereas the second exotherm was produced
by homogeneous nucleation (from these non-connecting
PCL domains of the OP-POSS/PAVP mixed phase), as
indicated in Figure 2c and 2d. A similar phenomenon
was reported by Chen et al,!***! who found that when
strongly segregated diblock systems were subjected to a
fixed cooling rate, the freezing temperature-associated non-
isothermal crystallization exhibited a distinct correlation
with the microdomain structure and the value of Trdropped
abruptly as the melt morphology shifted from extended
lamellae to dispersed cylinders. A second drop in the value
of T was also observed as the morphology further
transformed into spheres. The degree of supercooling
(AT=TS - T T% =75°C)1*¥) required to initiate crystal-
lization in the lamellar microdomains (AT=50°C) was
comparable with that associated with the PCL homopoly-
mer (AT=42°C). Exceedingly large undercoolings are
required for crystallization in cylinders (AT=125 °C). The
crystallization kinetics exhibited distinct transition at
the compositions that corresponded to the morphological
transformation, which indicates the feasibility of exploit-
ing the micro-domain pattern by manipulating the crystal-
lization kinetics of the block chains. Figure 1b reveals that
pure PCL-b-P4VP exhibited a freezing temperature at ca.
30 °C. We would expect a lamellar structure in these pure
diblock copolymers, as indicated in the TEM image in
Figure 2a. The freezing temperature decreased slightly to
25°C at a pyridyl/OH molar ratio of 4:1. This system also
featured a lamellar structure (Figure 2b). In contrast, the
freezing temperature decreased significantly (to —45 °C) at
a pyridyl/OH molar ratio of 2:1 because the freezing
temperature shifted from lamellae (T¢=25-35°C) to

www.mrc-journal.de

2123



2124

Macromolecular
Rapid Communications

C.-H. Lu, S.-W. Kuo, W.-T. Chang, F.-C. Chang

plays an important role in affecting the
crystallization behavior and the morpho-
logical changes because of nanostructural
confinement 4!

Figure 2e displays SAXS profiles of PCL-
b-PAVP/OP-POSS blends at room tempera-
ture, where the self-assembled structures
overlap with the long-period structure of
crystalline PCL. At lower OP-POSS con-
tents, the broad first-order scattering peak
had a Bragg spacing of ca. 10.2-12.5 nm,
which corresponds to the long-period
structure of crystalline PCL. The blends
at higher OP-POSS contents exhibited
broader peaks that correspond to disor-
dered amorphous structures, an indica-
tion that the long-period crystalline
structure was absent. The reduction in
the d-spacing due to the diluting interac-
tion parameter (xN) reduces, as x is
reduced because of the solvent (P4VP/
OP-POSS) and the reduction in the SAXS

pure PGL-b-P4VP
pyridine/OH = 4:1
pyridine/OH
pyridine/OH = 4:3
idine/OH = 1:1

f) (110)

-«

contrast as the solvent does not exclu-
sively partition to one phase.

We observed similar results in the
WAXD analyses presented in Figure 2f,
where the crystalline PCL exhibited two
distinct diffraction peaks for all blends at
values of 20 of 21.5 and 23.8° for the (110)
and (200) reflections, respectively, which
corresponds to orthorhombic packing as
the perfect crystallographic orientation of

=——PCL-b-P4VP
e pyridline/OH= 4
pyriding/OH=2
— pyridine/OH= 43
pyridinefOH= 1
—— pyridine/OH= 12

T r T T T T
0.02 003 0.04 0.05 0.06 0.07 0.08 0.09 0105 10 15 20
q(nm”)

the PCL-b-P4VPOP-POSS blends at pyridyl/OH molar ratios of b) 4:1, ¢) 2.1, and d) 4:3,

I Figure 2. TEM images of a) the pure PCL-b-P4VP diblock copolymer, stained with 1,, and
without staining. e) SAXS and f) WAXD data of the PCL-b-P4VP/OP-POSS blends.

cylinders (T¢= —45to —50 °C). Therefore, we expected that a
pyridyl/OH molar ratio of 2:1 would provide the cylinder
structure, as indicated in Figure 2c. A further increase in the
OP-POSS content (pyridyl/OH ratio of 4:3) resulted in two
exotherms appearing because of ‘fractionated crystalliza-
tion’, where the long-range cylinder structure transformed
into a short-range-ordered structure (Figure 2d). In other
words, the self-assembled morphology of PCL-b-P4VP was
transformed after blending with OP-POSS at pyridyl/OH
molar ratios from 2:1 to 1:1 because the added OP-POSS
formed hydrogen bonds preferentially with the PAVP block
and the PCL block was confined within the OP-POSS/P4VP
phase. The crystalline PCL was destroyed, however, and no
crystallization exotherm appeared when the pyridyl/OH
molar ratio was 1:2. Thus, the OP-POSS content in the blend
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its crystalline structure.“! The appear-
ance of these diffraction peaks of crystal-
line PCL in blends was a result of
immiscibility between the PCL and P4VP
blocks. The intensities of these crystal-
lization peaks decreased gradually upon
increasing the OP-POSS content from a
pyridyl/OH molar ratio of 4:1 to 1:1. Further increasing the
OP-POSS content to a pyridyl/OH molar ratio of 1:2 resulted
in the disappearance of these crystallization peaks and the
appearance of amorphous halos, because a large number of
the OH groups of OP-POSS formed hydrogen bonds with
the pyridyl groups of P4VP and the C=0 groups of PCL. In
other words, the blend became miscible and the crystalline
structure of the PCL was destroyed, consistent with our
observations from FT-IR spectroscopic analysis. As men-
tioned above in our discussions of the DSC, SAXS, and TEM
analyses, the hydrogen-bond strength in OP-POSS/P4VP
blends is stronger than that in OP-POSS/PCL systems.
Further increasing the OP-POSS content allows the excess
OP-POSS to hydrogen bond with both the P4VP and PCL
blocks. Therefore, at higher OP-POSS contents, the blends

DOI: 10.1002/marc.200900437
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Pyridine/OH

Absorbance (a.u.)

strength.°®) In this respect, the hydro-
gen-bonding interactions between the
OP-POSS OH and P4VP pyridyl groups
(Av=400 cm ™) were substantially stron-
ger than those between the OP-POSS OH
and PCL C=0 groups (Av=95cm™?),
consistent with the predictions of the
PCAM. According to the PCAM, the inter-
association equilibrium constant of the
OP-POSS/P4AVP blend (K, = 598) would be
significantly greater than that of the OP-
POSS/PCL blend (K = 90), which implies
that hydrogen-bond formation between
2 OP-POSS and the P4VP blocks should
predominate over that between OP-POSS
and the PCL blocks in these PCL-b-P4VP/
OP-POSS blends.

The C=0 groups of the PCL blocks are

/\
1:1

4:3

JL

JL

J\\
T —T

T I ) I
2800 1770 1740 1710 1680 10201
Wavenumber (cm'1)

T T
3600 3200

Figure 3. FT-IR spectra of the PCL-b-P4VPOP-POSS blends, recorded at room tempera-
ture, displaying the a) OH stretching, b) C=0, and c) pyridyl regions.

were miscible and OP-POSS acted as a common solvent for
both blocks. We used FTIR spectroscopy to provide evidence
to support this claim.

Hydrogen-bonding interactions influence several
regions within the FT-IR spectra of the PCL-b-PAVP/
OP-POSS blends. Figure 3a displays the OH stretching
region of various PCL-b-P4VP/OP-POSS blends. Pure OP-
POSS provided two unresolved bands in the OH stretching
region that corresponded to the free OH groups at
3525cm ' and a very broad band centered at 3350cm ™t
from the absorption of hydrogen-bonded OH groups (self-
association). The signals for the OH groups shifted to alower
wavenumber when a high content of PAVP was present in
the blend (lower OP-POSS content), which implies that
the OH groups of OP-POSS interacted preferably with the
pyridyl groups of P4VP. Therefore, we assign the band at
3125cm™* to the OH groups hydrogen bonded to the
pyridyl units because a relatively small number of the OH
groups interacted completely with pyridyl groups of the
P4VP blocks to form hydrogen bonds. Meanwhile, the peak
frequency of the broad band shifted to a higher wave-
number upon increasing the OP-POSS content, which
reflected the new distribution of non-covalent interactions
resulting from competition between OH.--OH hydrogen
bonds of OP-POSS units and OH---O=C hydrogen bonds
between OP-POSS and PCL blocks (3430cm ). Moskala
and co-workers used the frequency difference between the
hydrogen-bonded OH absorption and the free absorption
(Av) to roughly estimate the average hydrogen-bond
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sensitive to hydrogen-bonding interac-

tions. The peaks at 1735, 1724, and
1710cm™" in Figure 3b correspond to
the free C=0, the crystalline conforma-
tion, and hydrogen-bonded C=0 groups,
respectively. The hydrogen-bonded C=0
band of PCL at 1710cm ' appeared in
the spectra of the blends containing OP-POSS at pyridyl/OH
molar ratios ranging from 4:3 to 1:2, which indicated that
the OP-POSS OH groups began to interact with the PCL C=0
groups in these blends. As expected, a higher content of OP-
POSSunitsresulted in a higher number of hydrogen-bonded
C=0 groups. In addition, the band at 993 cm * could also be
used to analyze the hydrogen-bonding interactions
between the OH groups of PVPh and the pyridyl groups
of P4VP. Figure 3c displays scale-expanded (980-
1025cm™ ) FT-IR spectra of PCL-b-P4VP and the PCL-b-
P4VP/OP-POSS blends. Pure PCL-b-PAVP provided a char-
acteristicband at 993 cm ™, which corresponded to the pure
pyridyl ring absorption of the P4VP block. Pure OP-POSS
does not absorb at 993 cm ™%, but it does provide a band at
1013cm™*. These two bands are well resolved without
overlapping. Hydrogen bonding between OP-POSS and the
P4VP blocks resulted in a new band at 1 005 cm ™, which we
assign to the hydrogen-bonded pyridyl rings.!* It is difficult
to calculate the quantitative fraction of hydrogen bonds
because of the presence of three bands in this region. As a
result, we performed digital subtraction of the pure PVPh
peak at 1013 cm ™+, based on the mole fraction of the PVPh
in these blends. The Gaussian function was used for curve
fitting of the stretching frequencies of the free and
hydrogen-bonded C=0 groups of PCL at 1735 and
1710cm™*, respectively, and of the pyridyl bands of
P4VP at 993 and 1005cm %, respectively. To obtain the
true fraction of hydrogen-bonded groups required us to
know the absorptivity ratio for the hydrogen-bonded and
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I Table 1. Curve fitting of hydrogen-bonded C=0 and pyridyl groups in PCL-b-P4VP/OP-POSS blends.

Composition Crystalline C=0 Free C=0 H-bonded C=0 fo

v Wy/» A, v Wy/» Ag v Wy/» Ay
PCL-b-P4VP 1725 14 45.80 1737 19 54.20 - - - -
pyridyl/OH =4/1 1725 14 46.36 1737 19 53.64 - - - -
pyridyl/OH =2/1 1725 14 34.00 1737 19 66.00 - - - -
pyridyl/OH =4/3 1725 14 24.77 1737 19 60.49 1711 27 14.73 13.97
pyridyl/OH =1/1 1725 14 23.12 1737 19 56.94 1711 27 19.94 18.93
pyridyl/OH =1/2 - - - 1736 19 54.84 1711 26 45.16 35.44
Composition Free pyridyl H-bonded pyridyl Phenol group fo

v W]_/z Af 4 W]_/z AH v W1/2 Ap
PCL-b-P4AVP 993 8 100.0 - - - - - - -
pyridyl/OH =4/1 993 8 68.07 1006 9 31.93 - - - 31.93
pyridyl/OH: 2/1 993 7 38.35 1006 9 56.90 1015 6 475 59.74
pyridyl/OH:4/3 993 7 26.99 1006 9 61.55 1016 6 11.46 69.51
pyridyl/OH:1/1 993 7 20.36 1006 9 66.38 1015 6 13.26 76.53
pyridyl/OH=1/2 993 7 7.27 1006 9 59.59 1016 6 33.14 89.13

free groups; we employed values of ayp/ar 0f 1.5 for the C=0
groups of PCL and 1.0 for the pyridyl groups of P4Vp.!>*%2]
Table 1 summarizes the fractions of hydrogen-bonded C=0
and pyridyl groups in the PCL-b-PAVP/OP-POSS blends. The
OP-POSS OH groups formed hydrogen bonds with both the
P4VP and PCL blocks when the pyridyl/OH molar ratio was
greater than 4:3. In other words, the OH groups of OP-POSS
formed hydrogen bonds preferentially with the pyridyl
groups of PAVP when the pyridyl/OH molar ratio was less
than 4:3.

Scheme 1 plots the morphological transformation that
occurred upon increasing the OP-POSS content. Long-range-
ordered nanostructures existed in the PCL-b-P4VP/OP-POSS
blend at low OP-POSS contents (lamellar and cylinder
structures at pyridyl/OH molar ratios of greater than 4:1
and 2:1, respectively), only short-range-ordered nanostruc-
tures existed at relatively higher OP-POSS contents
(pyridyl/OH molar ratios ranging from 4:3 to 1:1), and
disordered structures existed at high OP-POSS contents
(pyridyl/OH molar ratios of less than 1:2).

Conclusion
At Pyridine/OH =2:1

We have used DSC, WAXD, TEM, SAXS,
and FT-IR spectroscopy to investigate, in
detail, the miscibility, phase behavior,
and hydrogen-bonding interactions of
novel block copolymer/OP-POSS blends.
DSC revealed that the structural transi-
tion of the PCLblock occurred as aresult of
changing the value of T of PCL. TEM

Cylinder

PCL-b-P4VP
OP-POSS At Pyridine/OH = 4:1 OP-POSS
—— —
Lamellae Lamellae
S AL Pyridine/OH =1:1 At Pyridine/OH = 1:2

Micro-Macro

phase Separation Miscible

Scheme 1. Morphological changes in PCL-b-P4VP/OP-POSS blends upon increasing the

OP-POSS content.
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images indicated that different composi-
tions of the PCL-b-P4VP/OP-POSS blends
formed different microphase-separated
structures through the effects of hydro-
gen bonds, even though PCL-b-P4VP is
an immiscible block copolymer. FT-IR
spectra provided evidence that the

DOI: 10.1002/marc.200900437



The Self-Assembled Structure of the Diblock Copolymer PCL-b-P4VP Transforms Upon Competitive. ..

pyridyl groups of PAVP are significantly stronger hydrogen-
bond acceptors than the C=0 groups of PCL, and that
OP-POSS interacts with the PAVP block preferentially in PCL-
b-PAVP/OP-POSS blends because of these stronger hydro-
gen-bonding interactions. As aresult, we obtained different
self-assembled structures in the PCL-b-P4VP/OP-POSS
blends upon varying the OP-POSS contents.
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