K. H. Lee and B. K. Kim

Preparation and Properties of UV Curable
Polyurethane Acrylates

Korea Polymer Journal, 4(1), 1(1996)

UV curable polyurethane (PU) acrylates have been
synthesized from polypropylene glycol (PPG),
isophorone diisocyanate (IPDI), and three types of re-
active diluents, i.e., 2-hydroxyethylacrylate (HEA),
tripropyleneglycol  diacrylate (TPGDA), and
trimethylolpropane triacrylate (TMPTA). The effects
of soft segment length, type and concentration of the
reactive diluents on the mechanical and dynamic me-
chanical properties have been determined. When the
soft segment length was short(750), the tensile
strength (¢,) decreased, and elongation at break (g;)
generally increased with increasing HEA concentra-
tion, due to the inferior strength of HEA homopoly-
mer and increased molecular weight between
crosslinks (M,). Initial modulus (E) and o, increased
and elongation at break (g,) decreased with an in-
crease in TPGDA concentration, and the effect was
more pronounced as the soft segment length was de-
creased. Increase in hardness and g, by increasing the
diluent concentration in PPG2000 based materials,
was more pronounced with higher functionality dilu-
ent, due to the increased crosslinking density. The
lower temperature glass transition peak of PU was
not influenced by the TPGDA incorporation, whereas
that of the higher temperature moved toward the
higher temperature. This was interpreted in terms of
compatibility of hard segments and acrylates due to
their similar polarity and hydrogen bonding.

Jae Kyo Jeong and Dong Choo Lee

Solubility Parameter of a SBS Triblock Copoly-
mer

Korea Polymer Journal, 4(1), 9(1996)

The dissolution behavior of well-defined SBS
triblock copolymer with 30 wt% of styrene block was
characterized in terms of solubility parameter and its
component parameters. Solubility tests in 30 kinds of
organic solvents and intrinsic viscosity measurements
yield the solubility parameters of 19.0 and 18.9
MPa!/?, respectively. These results agree well with a
value of 19.0 MPa!/? estimated by semi-empirical pre-
diction of Hoy, but are found to deviate slightly from
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17.2 MPa'’? determined by the Hoftyzer-Van
Krevelen method. An analysis of the solubility para-
meter components based on the Hansen’s theory con-
firmed that the SBS is soluble preferably in such sol-
vents having 8, higher than 17.2 MPa!/% but are
hardly soluble where &, marks higher than 4.1
MPal!/2 All the experimental data and theoretical pre-
dictions of solubility parameters for the SBS triblock
copolymer lead to a conclusion that the solubility pa-
rameter lies in the range of 18.1 to 19.0 MPal/2

Kong Soo Kim, Dae Sung Lim, and Suk Hyeong
Cho

Synthesis of Polymeric Drugs Containing D-
Glucosamine as a Spacer

Korea Polymer Journal, 4(1), 16(1996)

5-FU-1-acetic acid, which is a derivative of 5-FU
known to have remarkable antitumor activity, was
synthesized. Gle-5-FU was synthesized by the reac-
tion of D-glucosamine with 5-FU-1-acetic acid form-
ing amide bond and MNGIe, as a new vinyl monomer,
was synthesized by the reaction of D-glucosamine
with methacryloyl-type monomer. For the purpose of
providing the polymeric drugs such as poly(MNGF-
co-MNG), poly(MNG-co-MA), and poly(MNG-co-
AAm), the polymerization of MNGIc with MA and
AAm as well as the esterification of poly(MAGlIc),
poly(MNG-co-MA), and poly(MNG-co-AAm) with
5-FU-1-acetic acid were performed. In addition, poly
(MAGF-co-MA) prodrug was synthesized by the re-
action of Gle-5-FU with poly(methacrylic acid) ho-
mopolymer.

Ju-Yeon Lee, Hyun-Ju Lee, and Moo-Yong Kim
Synthesis and Cationic Polymerization of »-(2-
Vinyloxyethoxy)-N-(4-nitrostilbenzylidene)ani-
line for Nonlinear Optical Applications!

Korea Polymer Journal, 4(1), 23(1996)

p-(2-Vinyloxyethoxy )-N-(4-nitrostilbenzylidene)
aniline 5 was prepared by a reaction between 2-
p-hydroxy-N-(4-
nitrostilbenzylidene)aniline 4. Monomer 5 was polym-

lodoethyl  vinyl ether and

erized with a cationic initiator to obtain a polymer
with p-oxy-N-(4-nitrostilbenzylidene)aniline, which
is presumably an effective chromophore for second-
order nonlinear optical applications in the side chains.
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The resulting polymer 6 was soluble in DMSO and
DMF. The inherent viscosities of polymers were in
the range of 0.20-0.30 dL/g in DMSO. Solution-cast
films were cloudy and brittle, which could be due to
the rather low molecular weight and the presence of
high dipole density of the side chain.

Moo Sung Lee, Young Ok Choi, and Won Ho Jo
Control of Phase Separation Temperature of
Polymer Blends by Copolymer Blending Method
Korea Polymer Journal, 4(1), 30(1996)

This study was performed to justify experimentally
a copolymer blend model, which is based on the
Prigogine-Flory-Patterson’s equation of state theory.
The blend of poly(vinyl chloride) (PVC) and poly
(methyl methacrylate) (PMMA) is selected as model
blend system: n-butyl acrylate (zBA) as comonomer
is incorporated into PMMA. The cloud point of PVC/
PMMA blend first increases with the #BA content,
goes through a maximum and then decreases to the
cloud point of PVC/PxBA blend of 145°C. This
means that the #BA units chosen as comonomers are
effective in elevating the cloud point of PVC/PMMA
blend. The effect of #BA content on the cloud point
of PVC/PMMA blend was interpreted in terms of a
copolymer blend model based on the Prigogine-Flory-
Patterson’s eguation of state theory. The elevation of
the cloud points with the #BA content is mainly due
to an increase of the strength of interaction, which is
caused by the addition of #BA units in the MMA/#%
BA copolymers. The #BA units added are effective
in reducing the difference in characteristic tempera-
tures of blend component and thus favorably contrib-
ute to elevating the cloud points of PVC/PMMA
blends.

Jae Song Koh, Doo Whan Kang, and Hong Soo
Park

Synthesis and Toughness Improvement of Amino-
ethylpiperazine Terminated Polydimethyl-
siloxane-Tetrafunctional Epoxy Resin Network
Korea Polymer Journal, 4(1), 39(1996)

Siloxane-epoxy copolymers having terminal epoxy
group were prepared by reacting aminoethyl-
piperazine terminated polydimethylsiloxane
(AEPDMS) prepolymer with EPON HPT 1071 epoxy
resin. The AEPDMS-EPON HPT 1071 copolymer
was then cured with EPON HPT 1061. Fracture
toughness, K, of the AEPDMS-EPON HPT 1071
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copolymer network increased with increasing molecu-
lar weight of the siloxane block. Scanning electron
micrographs of the cracked surface show that
AEPDMS-EPON copolymer network with higher mo-
lecular weight siloxane had more uniform distribution
of PDMS domain.

Hyeong-Ki Choi, Yoon-Jong Cha, Yong-Moo
Lee, T. Kitano, and S. Horiuchi

Mechanical Properties and Morphology of Poly-
amide-6/Polycarbonate (75/25) Blends with Re-
active Compatibilizer

Korea Polymer Journal, 4(1), 45(1996)

Mechanical properties and phase morphology of the
blends of polyamide-6(PA-6) with polycarbonate
(PC) containing various amounts of styrene-maleic
anhydride (SMA) have been investigated. The con-
tent of PA-6 was fixed at 75% by weight to limit the
mumber of variables in the examination of morpholo-
gy and to ensure the continuous polyamide phase.
PA-6/PC blends(75/25) without SMA copolymer as
a compatibilizer has shown poor mechanical proper-
ties. Scanning electron microscope (SEM) photo-
graphs of the blends compatibilized with SMA copoly-
mer, revealed that PC particles were finely and uni-
formly dispersed in the PA-6 matrix, and the spheri-
cal PC particles in the compatibilized blends were
much smaller than those of uncompatibilized blends.
Mechanical properties of all the blends containing
SMA copolymer were enhanced, which represents an
improvement of interfacial adhesion. In particular,
the optimum SMA content for the best mechanical
properties was found to be in the vicinity of 10 phr.

Dae Su Kim and Christopher W. Macosko
Reaction Kinetics and Chemorheology of a
Highly Reactive PU System

Korea Polymer Journal, 4(1), 54(1996)

The reaction kinetics and chemorheology of a fast
polymerizing thermoset polyurethane (PU) system
composed of 4,4-diphenylmethainc diisocyanate, poly
(propylene oxide) triol, and dibutyltin dilaurate (7,)
as a catalyst was investigated. The adiabatic temper-
ature rise measurements were carried out to analyze
the reaction kinetics of the PU system since
polymerization rate was so fast. A second order
Arrhenius type reaction kinetic eguation could de-
scribe well the reaction kinetics of the PU system.
The power with respect to the catalyst concentration
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was about 0.6. Viscosity change of the PU system
with low catalyst concentration during isothermal
polymerization was measured using a rheometer. A
viscosity function was estimated from the rheometer
data and the kinetic data through nonlinear regres-
sion. The power law index with respect to the weight
average molecular weight was dependent on the iso-
thermal cure temperature.

C. H. Do, Y. J. Joo, and G. B. Butler
Cyclopolymerization of Optically Active Diallyl-
1-Phenylethanamines

Korea Polymer Journal, 4(1), 61(1996)

Optically active cyclopolymers were prepared by a
radical polymerization of (R)-(+)- and (S)-(-)-
dially-1-phenylethanamines (DAPEA) and their
structures and optical properties were characterized.
The polymerization of DAPEA was carried at 50°C in
water using 2,2" —azobis(2-amidinopropane)
dihydrochloride as a radical initiator. (R)-(+)-
cyclopolymer showed negative Cotton effect and (S)
-(-)-cyclopolymer showed positive Cotton effect. The
CD behavior of the mixed solution did not disappear.
We concluded tentatively that the localization of do-
mains (chiral groups of (R)-(+)- and (S)-(-)-
different

cyclopolymers)  was between two

cyclopolymers.

Changwoon Nah, Alan N. Gent, and Shinyoung
Kaang

Wear of Knife by Rubber in a Blade-Type
Abrader

Korea Polymer Journal, 4(1), 65(1996)

The rates at which various knives are worn against

the rubbers were measured at 25°C and 100°C using
a new blade-type abrader, in which the frictional and
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normal forces could be monitored continuously during
abrasion. The rate of wear of the knife was deter-
mined by measuring the worn width of the knife tip
using a scanning electron microscopy. Natural rub-
ber, polybutadiene rubber, styrene-butadiene rubber,
and acrylonitrile-butadiene rubber were used to inves-
tigate the effect of rubber type on the wear rate of
steel knife. In an attempt to understand the effect of
material type of knife on the wear rate of knife, steel,
tungsten carbide, TIN coated tungsten carbide, and
zirconia were selected as the knife material. Worn
surfaces of seel knife and zirconia knife were found
to be relatively round and smooth, while that of tung-
sten carbide knife was rough. The rates of wear of
steel knife varied more than 10 times depending on
the rubber type. A zirconia knife was estimated to be
the most resistant to wear by rubber. A tungsten car-
bide knife was much better than a steel knife, but
slightly inferior to the zirconia knife.

Kigook Song

Effects of Casting Solvents on Structure and
Properties of Cellulose Acetate Butyrate Films
Korea Polymer Journal, 4(1), 72(1996)

A systematic study was carried out to determine
the influence of a casting solvent on film properties.
Thin films of cellulose acetate butyrate were cast
from six different solvents. The results of stress-
strain measurements indicate that the films cast from
a methylene chloride solution have the best mechani-
cal properties while the films from polar solvents are
brittle. To elucidate the solvent effects on the me-
chanical properties of the films, water vapor
permeability, density, and thermal behaviors of the
films were investigated. Scanning electron miCroscop-
ic study was employed to obtain an insight into the
film structure.
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