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Abstract: Modified polyesters containing alkyd and polyester polyols were synthesized. Alkyd mod-
ified polyesters {THAQs) were synthesized from the pelycondensation of 1.4-butanediol. adipic acid,
and the esterification adduct (THA-TMP) of 3.5.5-trimethylhexanoic acid {THA) and trimethylol-
propane (TMP). The THA contents of the adduct were 10, 20, and 30 wt%. Two-component poly-
urethane coatings were prepared by blending THAOs with Desmodur IL, the polyisocyanate com-
panent. The two-component polyurethane coatings had shorter drying times and longer pot-life as the
THA content increased, as can be expected from the characteristics of alkyd component. This shows
that the two-component polyurethane coatings can be used as rapid drying coatings.

Introduction

The two-component polyurethane coatings'™ are
classified into catalyst-cured and polyol-cured
types. Among them, the polyol-cured type have
been of more interest. because the polyols and
polyisocyanates can easily be reacted at room tem-
perature to produce three dimensional crosslink-
ed structures, which have better physical proper-
ties than any other kinds of polyurethane coatings.*

Recently, Xiao et al® prepared two-component
polyol-cured type polyurethane coating by react-
ing a polyacrylate polyol with Desmodur N-100
as the polyisocyanate component, and Park et
al.®” prepared two-component polyurethane fla-
me retardant coatings by reacting aliphatic poly-
ester polyols containing bromine or chlorine with
Desmodur L-75, and obtained good flame re-
tardance and improvement of the physical prop-
erties of the coating film. Also, Park et al® re-
ported on the preparation of a new type of mod-
ified polyester of lower viscosity by adding varied
amounts of benzoic acid in the preparation of the
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polyester polyol component, and suggested that
the solids content may be increased by using the
maodified polyester polyol component.

Therefore, the physical properties of the coat-
ing film may be greatly enhanced, if a two-com-
ponent polyurethane coatings employing poly-
ester poiyol and alkyd polyol can be synthesized.
The two-component polyurethanes are expect-
ed to exhibit the advantages™®
nent, i.e. polyester and alkyd. Enhancements of
the crosshatch adhesion, hardness, abrasion resis-
tance. and softness due to the polyester polvol
component and enhancement of the hardness,
gloss, rapid drying. mechanical properties, and
fineness of grind due to the alkyd polyol com-
ponent is expected.

In this study. alkyd modiied polyesters were
synthesized by the polycondensation of 1.4-bu-
tanedicl, trimethylolpropane. adipic acid. and the
intermediate obtained by the esterification of 3,5,
5-trimethylhexancic acid and trimethylolpropane.
The contents of 3.5,5-trimethylhexancic acid in
the intermediate were 10. 20, or 30 wt%. Two-

of each compo-
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component polyurethane coatings were prepared
by blending the synthesized alkyd modified
polyester, Desmodur IL. and other chemicals, and
the physical properties of the coatings were evalu-
ated.

Experimental

Materials. Trimethylolpropane {TMP, Tokyo
Kasei Co.), 3,5.5-trimethylhexancic acid (THA,
Sam Jung Chemical Co.), adipic acid (AA, Sigma
Chemical Co.), and 14-butanediol (BD, Sigma
Chemical Co.) were all first grade chemicals and
were used without further purification. Poly-
isocyanate, Desmodur IL (IL, Bayer Leverkusen
Co., solids content: 51%, NCO content: 8%,
viscosity at 23°C: 1600 cps). white pigment
(RCR-6. Ti0» Britisch Titan Products Co.), flow-
ing agent (Dow Corning-11, Dow Chemical Co.).
and wetting/dispersing agent (Byk P-104S, Byk-
Mallinckrodt Co.) were used as received.

Synthesis of Alkyd Modified Polyester.
THA/TMP Intermediate : A d-necked 300 mL
flask equipped with an agitator. reflux condenser
fitted with a drying tube, thermometer, and a
nitrogen inlet tube was charged with 8 g of
toluene, 117 g (0.74 mol) of THA, 99.3 g (0.74
mol} of TMP, and 0.4 g of phosphoric acid as cat-
alyst. The reaction proceeded under stirring at
250 rpm at 60°C under 30 mL/min. nitrogen
purge. The esterification was promoted by in-
creasing the heating rate to 10°C/h, and dehy-
dration commenced at 142°C and continued up
to 200°C. After aging for b hours at 200°C, the
reaction was terminated. The unreacted materials,
THA and TMP were completely removed by
washing the reaction product with n-hexane and
distilled water. 205g of the THA/TMP inter-

mediate (THA-adduct-4), a bright brown trans-
parent liquid, was obtained by vacuum dis-
tillation under 2 mmHg at 50°C. Typical reaction
conditions and the results are summarized in
Table L.

Preparation of Alkyd Modified Polyester of
Various THA Contents : A 4d-necked 500 mL
flask with the same equipments as above was
charged with 10 g of toluene, 129.7 g (0.89 mol}
of AA, 52 g (0.58 mol) of BD, 59.6 g(0.44mol)
of TMP, and 43.5 g of THA-adduct-4. Reaction
proceeded following the same procedure as in the
preparation of THA/TMP intermediate. The pro-
duct was precipitated by pouring the reactants
into excess methanol. After removing the un-
reacted, AA, BD, and TMP, 228 g of the bright
brown transparent alkyd medified polyester pre-
polymer containing 10 wt% of THA (THAO-10B)
was obtained. Alkyd modified polyester pre-
polymers containing 20 wt% of THA {THAO-
20B) and 30 wt% of THA (THAO-30B) were
prepared similarly. The reaction conditions and
the results are summarized in Table II.

Preparation of Two-Component Polyure-
thane Coatings. A two-component polyure-
thane coating can be prepared from the alkyd
modified polyester and polyisocyanate com-
ponents. The alkyd modified polyester com-
ponent, a resinous solution, was prepared by
adding 39.5 g of ethyl acetate, butyl acetate, and
toluene to 109.6 g of THAOs. the alkyd modi-
fied polyester synthesized above, and blending
with 88 g of white pigment TiQ», 0.4 g of flowing
agent (Dow Corning-11), and 0.3 g of wetting/
dispersing agent (Byk P-104%). The polyiso-
cyanate component, a Tesinous curing solution,
was prepared by adding 8.6 g each of xylene
and cellosolve acetate to 220.3 g of polyiso-

Table I. Reaction Conditions and Yields for THA/TMP [ntermediates

Materials

Reactions

Products THA® TMP® Cat* Toluene  Temp. Time \gclfe ralgz:“fgfl_)
almol) glmol} (g (a) {°C {h)
THA-adduct-1  117.0(0.74)  99.3{0.74) 8 140~200 11 7.3 125
THA-adduct-2  117.0(0.74)  99.3(0.74) - g 140~220 16 5.7 126
THA-adduct-3  117.0(0.74)  99.3(0.74) PTS 0.4 g 140~200 11 5.0 131
THA-adduct-4  117.0(0.74)  99.3(0.74)  H,PO, 04 8 140~-200 11 34 13.0

*THA : 3,5.5-trimethylhexanoic acid. "TMP : trimethylolpropane. ‘PTS : para-toluene sulfonic acid.
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Table II. Polymerization Conditions and Yields for THAO-10, THAQ-20, and THAO-30

Materials

Reactions

Acid  Dehyd-

Products AA° BD* TMP* THA-adduct®  Toluene Temp. Time  value ration{mL)
{q) {a} (g) -4(g} (g) {°*C {h)

THAQ-10A 129.7 52.0 596 435 10 144~-200 3 6.6 352
THAO-10B 129.7 520 596 435 10 144~200 12 2.9 340
THAQO-10C 129.7 52.0 59.6 435 10 144-~210 13 29 34.0
THAQ-20A 108.4 496 374 57.0 1G 141200 10 58 32.1
THAO-20B 108.4 496 374 87.0 10 141~-200 12 35 323
THAG-20C 108.4 49.6 374 87.0 10 141~210 13 3.6 324
THAO-30A 87.0 47.2 153 130.5 10 146~200 8 54 292
THAQ-30B 87.0 47 2 153 130.5 10 146~200 12 36 30.0
THAQ-30C 87.0 47.2 153 1305 10 146~210 13 35 298

AA : adipic acid BD : 1,4-butanediol. “TMP : trimethylolpropane. “THA-adduct-4 : THA/TMP intermediate.

cyanate IL. The two-component polyurethane
coating was prepared by blending 356.3g of
the alkyd modified polyester component and
237.5g of the polyisocyanate component. The
two-component polyurethane coatings prepared
from THAO-10B/Il.. THAQ-20B/IL, and THAO-
30B/IL were named THPU-10B, THPU-20B, and
THPU-30B, respectively. And also, in case of
modified polyester(B-2).° B-2/IL was named PU-2.

Instrumental Analysis. FT-IR spectra were
obtained with Digilab FTS-40 Spectrometer, 'H-
NMR spectra were obtained with Bruker AMX-
400 Spectrometer. The molecular weight and dis-
tribution were measured with Waters GPC R-410.
Thermal analysis using TGA and DTA were car-
ried out with Setaram Thermal TG-DTA 92 un-
der nitrogen purge.

Kinematic Viscosity. The kinematic viscosity
was measured according to the K& M 5000-2121
method, the test for viscosity of transparent lig-
uids (Gardner tube method).

Physical Properties of the Coatings. Three
kinds of film coating specimens were prepared
to measure the physical properties. The speci-
mens for testing coatings on cold rolled carbon
steel sheets were prepared according to KS M
5000-1111," those for testing coatings on tin
sheets were prepared according to KS M 5000-
11127 and those for testing.coatings on glass
sheets were prepared by the same procedure
as above using the glass of 200 X 150 x 5 mm
size. The viscosity was measured with Krebs-
Stormer Viscometer 80328 (Pacific Scientific Co.J,
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the fineness of grind measured with the grind
gauge (Precisions Gauge and Tools Co.). the dry-
ing time measured by set-to-touch and dry-hard
methods, and the pot-life determined from the
curing time required to reach maximum visco-
sity value of 140 KU(Krebs-Stormer Viscometer
Unit). Hardness was measured by the pencil hard-
ness and Sward hardness method. flexibility
by KS M 5000-3331. the test method for flex-
ibility of coatings on tin sheets, impact resistance
by JIS K 5400, the test method for determin-
ing the impact strength of coatings on cold rolled
carbon steel sheets {(KS D 3512}, 60° specular
gloss by KS M 5000-3312, crosshatch adhesion
by the adhesion test method for coatings on tin
sheet (KS D 3516). abrasion resistance by FS
141-6152 the test method for coatings on cold
rolled carbon steels, and accelerated weathering
resistance by Xenon Weather-Ometer {Atlas Elec-
tric Devices Co.). Yellowness index, lightniess in-
dex difference, and color difference were measur-
ed by using Spectre Color Meter ACS-5 (Data
Color Ind. Co.) according to KS M 5000-3211,
KS M 5000-3231, and KS A 0063, respectively.
Salt spray exposure and immersion resistance
tests were carried out according to K5 D 9502
and K5 M 5000-3411. respectively.

Results and Discussion
It is known' that polyester having the molec-

ular weight, 400-6000, OH value, 210-220, and
acid value 1-5 can be used in the preparation of
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polyurethane coatings to obtain appropriate coat-
ing properties. Therefore, in order to ensure a-
bove conditions, the modified polyester with OH
group was synthesized from BD as diol, TMP as
triol. and AA as dibasic acid. The result of poly-
urethane coatings prepared from the modified
polyester was reported in the previous paper.®
Characterization of Alkyd Modified Poly-
esters. The molecular weight and viscosity can
be.easily controlled by reducing the average de-
gree of functionality in the alkyd and oil-free poly-
ester for heat-curing by adding monobasic acid,
such as tall oil acid or benzoic acid. It is well
known that this results in the improvement on
the physical properties of coatings, such as hard-
ness, adhesion, color, gloss. drying time, and
chemical resistance of the film. But, two-com-
ponent polyurethane coatings prepared with both
alkyd and polyester polyols, have not been re-
ported vet. It is known' that THA, a polyol com-
ponent. does not cause the yellowing of the coat-
ings film at high temperature and has out-
standing mechanical properties, high elasticity,
and especially improved surface hardness. It is
expected that the physical properties of the coat-
ings film will be improved by introducing fatty
acid, THA to modified polyester component.
Therefore, modified polyester was prepared by
polycondensation of BD. TMP. AA, and con-
trolled amount of monobasic acid, THA. The
amount of modified polyester was 10, 20, or 30
wi%. To investigate the existence of unreacted
free acid, molecular structure and physical prop-
erties of the polymer, two step synthetic methods
were attempted in this research. At first, THA-ad-
duct was prepared by the esterification of THA
with TMP, and then it was polycondensed with
BD, TMP, and AA to obtain the desired phys-
ical properties of the coatings. In the prepara-
tion of THA-adduct, THA/TMP intermediate, the
reaction conditions and vield were summerized
in Table I, and the reaction scheme was shown
in Scheme L In Table I, toluene was used to con-
trol the viscosity of the reaction medium and to
promote the dehydration, and the catalyst was
used to accelerate the esterification. THA-adduct-
1 to -4 were prepared with the molar ratio of the
reactants [THAI/ [TMP] as 1.0, and THA-adduct-
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CHOH CHOH
esterification |
CH:CH:—C—CH;OH + HOOC—R ——-——'( o H:CH:—Cl—CHzOH
| _
CHz0H <|31b
Q
(TMP) (THA) {
C=0
|
R
(THA-adduct)
CHs CHs
R : ~CH H*CHz-r{i:%:H:

Cia
Scheme I. Synthesis of THA-adduct.

1 and -2 are the products esterified without cat-
alyst. THA-adduct-3. THA-adduct-4 with p-tol-
uenesulfonic acid and phosphoric acid as catalyst.
respectively. Although the reaction was carried
out for a long time at high temperature, the acid
values of THA-adduct-1 and -2 remained above
5. These results indicate that the reaction was not
complete. And also comparing the reaction con-
ditions during the preparation of THA-adduct-3
and -4, the acid value of the product prepared
using phophoric acid was much lowered than
that vrepared using p-tolunesulfonic acid as ca-
talyst. Therefore, it can be concluded that pre-
paration condition of THA-adduct-4 was the
most appropriate method among the four reac-
tion conditions studied.

FT-IR spectrum™ of THA-adduct-4 is shown in
Figure 1{a). Alkyl group was confirmed by ob-
serving CHs stretching vibration at 2960 cm?,
-CH.~ deformation vibration at 1470 em®, and
OH group at 3440 cm’. And also, primary al-
cohol stretching vibration at 1250 and 1060 cm’,
C=0 stretching vibration at 1730 ¢m™ and C-O-
stretching vibration at 1160 cm® of ester group
were observed. 'H-NMR spectrum' of THA-ad-
duct-4 is shown in Figure 2(a). Methyl proton at
80.9 ppm{multiplet, 15H. CH;). methylene proton
at 81.3 ppm{multiplet, 4H, C-CH.-C ), C-H pro-
ton at 82.1 ppmisinglet, 1H, C-CH=), methyl
ketone proton at 82.6 ppmisinglet, 2H. C-CH;-
CO-), methylol proton at 83.6 ppm(multiplet, 4H,
C-CH:-C-), and methylene proton due to ester at
841 ppm{doublet, 2H, C-CH.-OCO-} were ob-
served. The preparation and analysis for THA-ad-
duct-4 intermediate and alkyd modified polyester,
THAO from BD, AA and TMP are as follows.
THAO-10. -20. and -30 were prepared with
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Figure 1. FT-IR spectra of {a)] THA-adduct-4 and (b)
THAD-10B.
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Figure 2. 'H-NMR spectra of {a) THA-adduct-4 and (b)
THAOQ-10B.

THA content of 10, 20, and 30 wt% respectively.
Reaction conditions and yield are summerized in
Table 1. and reaction scheme are shown in
Scheme II. As shown in Table II, the reaction con-
dition in the preparation of THAO-10A, com-
pared with -10B, was inadequate due to the high
acid value. The acid value of THAQO-10C was
not dropped further by the reaction for longer
time and higher temperature than that of THAO-
10B. It was found that the adeguate reaction con-
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Scheme II. Synthesis of THAO.

dition assessed from the above results was that
for THAO-10B. The similar results for THAQO-
20B and -30B are obtained. Therefore. THAO-
10B, -20B, and -30B are used as the synthetic
materials of alkyd modified polyester.

FT-IR® spectrum of THAQ-10B is shown in
Figure 1(b). The hydroxyl group in the structure
was confirmed by observing OH group streiching
vibration at 3510 ¢m?, and also C=0 stretching
vibration at 1730 ¢m” and C-O- stretching vi-
bration at 1170 ¢m™ of ester, CH; stretching vi-
bration at 2960 cm’, -CH:, deformation vi-
bration at 1470 cm™ were observed. 'H NMR
spectrum' of THAO-10B is shown in Figure 2(b).
The structure of THAO-10B was confirmed by
observing CH:-C proton at 80.9 ppm, -CH,-C
proton at 81.3 ppm, C-CH,-C proton at 81.7
ppm, C-CH:-CO- proton at 82.3 ppm, C-CH:-O-
proton at 83.6 ppm, and C-CH,-OCO- proton at
84.1 ppm. GPC results for THAO-10B and -30B
are shown in Figure 3. M,. 1440, M.. 4430, M.,
10030, and polydispersity. 3.0 for THAO-10B,
and M, 810, M,. 1330, M., 2050, and poly-
dispersity, 1.64 for THAQ-30B were obtained. It
is noted that the polydispersity becomes narrower
as THA content increases. The presence of THA
increases the content of hydroxyl group in THAQ,
which reduces the reactivity of THAO." This is
the reason that the molecular weight and the
polydispersity tend to decrease with increasing
alkyd content.

Kinematic Viscosity of Alkyd Modified
Polyesters and THA Content. Two-component
polyurethane coating used in this study consists

Korea Polym. J.. Vol. 5, No. 4, 1997
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Figure 3. GPC chromatograms of B-2, THAO-10B, and
THAO-30B.

of alkyd modified polyester and polyisocyanate,
and the fattening agent or thinner are generally
used to control the final viscosity of the coatings.
Therefore, it is important to measure the viscosity
of alkyd modified peolyester, since this result af-
fects the mixing process during the final step of
polyurethane coatings preparation. To control the
viscosity of alkyd modified polyester. the
amounts of reactants was determined while main-
taining the weight ratio of TMP and BD to 1:1,
and the viscosity was measured to find the flui-
dity according to the introduction of THA. Figure
4 shows the relationship of kinematic wviscosity
between the THA content in alkyd modified poly-
ester. The kinematic viscosity of B-2 was 460
stokes, but that of THAQ gradually dropped with
the increase of THA content approaching 8
stokes at 30 wt% THA content. When solid con-
tent of the polyester coatings was 100%, the
kinematic viscosity was -maintained to 30-600
stokes.” It was found to come within a fitting
viscosity range at 20 wt% of THAQO content.
Especially. high solids content is considered as a
merit due to decreasing the viscosity. According
to the fact that increase of hydroxyl group in
alkyd resin results in the low reactivity.”” the in-
creasing contents of THA seem to decrease cur-
ing reaction rate and eventually lower the
kinematic viscosity.

Thermal Behavior of Alkyd Modified Poly-
esters. For the thermal degradation mechanism
of polyester, Yokouchi and Nakamura® reported
that the end group of chain degradated first. but
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Figure 4. Effect of THA content on the viscosity of the
alkyd modified polvester.

Pohl® insisted the degradation occurred with the
cleavage of polyester main chain. Also, it is
known? that carboxylic end group is increased
by the thermal degradation.

Figure 5 and 6 are DTA and TGA ther-
mograms of the prepared products. As shown in
Figure 5, the endothermic peak due to the ther-
mal degradation of B-2 is shown at 460°C. and
of THAO-10B and -30B at the temperature
range of 360-460°C, and of THA-adduct-4 at
320-360°C. While the degradation of B-2 has
started at 290°C, and shown 97 wt% loss at
about 495°C, THAO-10B and -30B have shown
the first step weight loss at the temperature range
of 225-495°C and 195-495°C, respectively, and
also the weight loss for THA-adduct-4 at 155-
375°C as shown in Figure 6. From the results of
DTA and TGA analyses, it can be concluded that
the thermal stability decreases with the following
order; THA-adduct-4 > THAO-30B > THAO-
10B>B-2. It is also concluded that the product
with more alkyd group has the faster thermal de-
gradation rate at the higher temperature. It is due
to the increase of the side chain content in alkyd
compound. It is consistent with the theory® that
alkyd with more side chain content is more easily
thermally degradated at high temperature.

Physical Properties of the Coatings. It is
very important for coatings to have appropriate
viscosity to ensure the best physical properties.
The coatings which has the heterogeneous dis-
persed multiphase system has shown non-Newto-
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Figure 5. DTA thermograms of {a) B-2, {b) THAO-10B, {c}
THAQ-30B, and (d) THA-adduct-4. Scan rate, 10 °C/min.
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Figure 6, TGA thermograrms of (a) B-2, (b) THAQ-10B, (¢}
THAQ-30B, and {d) THA-adduct-4 with heating of 25°C/
min in N, gas.

nian behavior, and viscosity is decreased as the
shear rate increased.”

The viscosity variation with the pot-life of the
prepared compounds is shown in Figure 7. The
viscosity was slowly increased as the content of
THA was increased. Physical properties of coat-
ing film for PU-2 and THPUs, two-component
pelyurethane coatings using alkyd modified poly-
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ester are shown in Table IIl. In Table IIl, the
fineness of grind which indicates the degree of
dispersion of pigment was proved to be good, be-
cause of its value showing 8°. Drying time was so
short that it was consistent with recent trend re-
quiring the rapid drying. In the pot-life, it became
longer according to increase THA content. The
results obtained using alkyd polyol modified
polyester was improved the physical properties of
the coatings, considering the recent trend having
the short deving time and long pot-life in the
painting of the coatings.

Hardness was indicated with pencil and Sward
hardness. Although the hardness for THPU-10B
and -20B were better than that of PU-2, that for
THPU-30B was poor. As the results, the ap-
propriate THA content showing the good hard-
ness was found to be 20 wi%. The flexibility and
impact resistance of the film for the prepared
coatings was good, but THPU-30B showed poor
impact resistance. 60° specular gloss for PU-2
and THPUs was and THPUs prepared with alkyd
polyol modified polyester showed superior cross
hatch adhesion and abrasion resistance to PU-2.
And also. all of our products have shown rea-
sonable accelerated weathering resistance, the
outstanding vellowness index and lightness index
difference, and good color difference.

The salt spray exposure and immersion resist-
ance were also carrid out. All the products have
shown good rust and chemical resistance in al-

160
& PU-2

| O THPY-10B
O THPY—208
7 THPU-30B

m__,l/‘/a /‘4’/‘/

_-—’o
?zaze-—*g—-'@:ji::?/
40

140

Viscosity (KU}
8 3
T T

@
[+]
T

——

1 i i 1 i L L i A

0 5 10 15 20 F
Pot-life (hr}

Figure 7. Relationship between viscasity and pot-life of
two-component polyurethane coatings.
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Table M. Physical Properties of Two-Component Polyurethane Coatings

Sample names

Test types PU-2 THPU-10B THPU-20B THPU-30B

Fineness of grind 7" 8" 8" 8"
Drying time :

S.T.Ti{min) 3 3 3 4

DHh) 123 2 23 21/z
Pot-lifelh} 10 20 23 25
Pencil hardness (7 days) H 2H 2H H
Sward hardness (7 days} 46 52 48 38
Flexibility {1/8") good good good good
Impact resistance (1000 g/50 cm) :

Direct good good good good
Reverse good good good good
60° Specular gloss 97.5 96.0 95.0 95.5
Cross hatch adhesion(%) 60 100 97 100
Abrasion rgsistance 40 20 24 20
{mg loss/100 cycles)
Accelerated weathering resistance 58 63 55 50
(% gloss retension}

Yellowness index (AN]) (0.149 0.145 0.145 0.144
Lightness index difference (AL} 1.74 1.91 3.53 1.32
Color difference (AE) 286 3.00 3.65 1.87

kaline and acid solution.
Conclusions

Oligo alkyd modified polyesters(THAO-10B,
-20B, and -30B} were prepared by polycon-
densation of fatty acid{THA) with polyester, and
then - two-component polyurethane coatings
{THPUs) with three dimensional network struc-
ture was prepared by crosslinking THAOs with
polyisocyanate in order to develope THUP coex-
isting alkyd and polyester polyols. The following
results were obtained through the various meas-
urements of the physical properties.

1. Appropriate reaction conditions were ob-
tained for the preparation of THAQ-10B, -20B,
and -30B, and the products with M., 810-1440,
M., 1330-4330, M., 2050-10030, and polydis-
persity, 1.64-3.01 were obtained. The vield was
88-91%.

2. Polyurethane coatings having high slid con-
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tent was developed by the introduction of alkyd
polyol which resulted in the decrease of kinemat-
ic viscosity of THAQO.

3. The advantage of alkyd group according to
increasing THA content were proved to be rapid
drying coatings with long pot-life.

4. Crosshatch adhesion and abrasion resistance
of THPUs coatings were better than those of PU-
2. The advantages of the introduction of alkyd
group in THPU coatings were identified.

Acknowledgement, This work was partially
supported by the Korean Ministry of Education
through Reaserch Fund in 1996.

References

{1} T. Nakamichi and M. Ishidoya, . Coat. Technol., 60, 33
{1988).

{2) S. H. Shoemaker. J. Cont. Technol., 62, 49 (1990).

{(3) P. B. Jacobs and P. C. Yu, J Coat. Technol, 65. 45
(1993).

269



H.-S. Park et dl.

{4) P. K. T. Oldring and G. Hayward, Resins for Surface
Coatings, Selective Industrial Training Associates, Lon-
don, 1987, Vol. Ill, pp. 27-31.

(5) H. X. Xiao and K. C. Frisch, J. Coat. Technol, 61, 51
(1989}.

{6} H. S. Park, H. 5. Hahm, and E. K. Park, J. Appl. Polym.
Sei., 61, 421 (1996).

{7} H. 5. Park. J. H. Keun, and K. S. Lee, . Polym. Sci.(Part
Al 34. 1455 {1996).

{8) H S. Park, E. K. Park. 5. K. Kim. and K. T. Chung,
Polymer(Koren), 19, 19 (1995).

9} J. K. Backus, E. R. McAfee, C. D. Blue. and C. G.
McCarty, Encyclopedia of Polymer Science and En-
gingering, 2nd ed., Wiley. New York, 1989, Vol. 13, pp.
259-261.

{10} P. K. T. Oldring and G. Hayward, Resins for Surface
Coatings, Selective Industrial Training Associates, Lon-
don. 1987, Vol. IIL. pp. 20-23.

{11) H. S. Park. J. H. Keun, K. S Yeom, D. W. Kang, and
W. B. Im, Polymer(Korea), 19, 891 {1995).

{12} J. X. Backus, E. R. McAfee, C. D. Blue, and C. G.
McCarty, Encyclopedia of Polymer Science and En-
gineering, 2nd ed., Wiley, New York, 1989, Vol. 13, pp.
289-290.

270

(13} D. W. Glaser, Official Digest, 33, 642 {1961).

{14) Farbwerke Hoechst AG, Iseoctanoic AcidIsononansic
Acid, 44A-10, Technical Bulletin. Frankfurt, 1964.

{(15) L. J. Bellamy, The Infrared Spectra of Complex Molecules,
4th ed., Wiley, New York, 1966. pp. 13-179.

{16) W. Fresenius, J. F. K. Huber, E. Pungor. G. A. Rechnitz,
W. Simon, and Th. S. West, Spectral Data for Structure
Determination of Organic Compounds, 2nd ed., Springer-
Verlag, Betlin, 1989, pp. H15-H17.

{17) H. F. Mark. N. M. Bikales, C. G. Overberger. G. Menges.
and J. [. Kroschwitz, Encyclopedia of Polymer Science and
Engineering, Wiley, New York. 1985, Vol. 1, pp. 656.

118) L. J. Calbo, Handbook of Coatings Additives. Marcel
Dekker, Inc., New York, 1992, Val. 1.

(19} R. Yokouchi and 1. Nakamura. Polyester Fiber. 5th ed..
Korona Co. Lid., Tokyo. 1974. pp. 87.

{20) H. A. Pohl, J. Am. Chem. Soc., 73. 5660 (1951).

{21) R. J. Gardner and J. R. Martin, J. Appl. Polym. Sci., 25.
2353 (1980}

(22) W. W. Wendlandt, Thermoanalytical Techniques, Marcel
Dekker, Inc.. New York, 1974, Vol. 2.

{23) NL Chemicals. Inc. Rheology Handbook, Product Bul-
letin 113, Highstown, New Jersey. 1980.

Korea Polym. J.. Vol. 5, No. 4. 1997



