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ABSTRACT

Castor oil (C) was reacted with commercial epoxgime(E) (diglycidylether of bisphenol-A,
DGEBA) at various mole ratios. The resultant pragdueere designated as CEs. Unsaturated
polyester resins were prepared by reacting DGEBAhwnaleated / tetrahydrophthalated
cyclohexanone formaldehyde resins based on cydoloee formaldehyde (CHF) resins and
designated as (MMJUPE and B, UPE)respectively. A commercial alkyd resin was blend&d
various proportions of CEs and MMUPE and RpyUPE. A unique solvent system, which shows a
one - phase clear solution and a clear coat of bmdystem, was used. All the blends were
applied on mild steel panels and characterizeddying time, adhesion, flexibility, hardness,
impact resistance and chemical resistance propertie

Keywords: alkyd resin; blends; coating; maleated / tetrabgtthalated cyclohexanone-
formaldehyde resin; epoxy resin (DGEBA).

INTRODUCTION

During the past two decades, protective coatingstry has witnessed spectacular growth in the
field of high performance coatings. Developmentdderies of new product based on different
chemistries along with improved techniques and ggscenhanced the service life of the high
performance coating systems to a significant eXtgnt

Alkyd resins [2-11], epoxy resins [12-19] and umsated polyester resins [20-23] are the
versatile materials for the production of surfacatong materials. Castor oil (C) is a renewable
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source of agriculture. It is valuable in terms ofnber of applications like raw materials for

manufacturing of number of industrial utility pradts, coatings, urethane derivatives,

surfactants, dispersant, cosmetics, fungicidesiléexylon —type plastics and lubricants[24-27].

Both composition and high oil content of the casteed also makes it an attractive source for
biodesel production [28-30]. The presence of titionalities such as double bonds, hydroxyl

groups and esters are responsible for the attathiespe applications.

Castoroil +—OH T DG EB A Epoxy resin
OH OoH 0 u]
r
Castor oil -Epoxy ResinReaction Produsts(CEz) n=ito &
COH)
1

Alkyd+CEs+M, UFES P  UPE

|

Ewaluation of Film Properies |

Where:
Ma : Maleated CHF resin based on CHF of 3@@gm resin OHV
My : Maleated CHF resin based on CHF of i28%gm resin OHV
P, : Tetrahydrophthalated CHF resin based on CHF 6f8§/gm resin OHV
Po :Tetrahydrophthalated CHF resin base@dR of 235 mg/gm resin OHV

MJUPE : Unsaturated polyester based on M

MpUPE : Unsaturated polyester based gn M

P,UPE : Unsaturated polyester based gn P
RUPE : Unsaturated polyester based pn P

One of the nonconventional resins i.e. cyclohexantormaldehyde (CHF) resins has been
known for the last five decades [31], it is an &3d unsaponifiable thermoplastic resin. CHF
resin, which is very light in colour, has excelldight resistance, and plays a prime role in the
field of coating due to their high compatibility dusolubility [32]. CHF resin used in several
applications, it is used in the manufacture of masitypes of lacquers and coatings [33]. Due to
its hydroxyl polarity, it exhibits better adhesiand wetting of pigments and surfaces hence can
be used in the pressure —sensitive adhesiveaff#paint compositions, for excellent adhesion
in plastics [35] .1t is also used in the productafrnvarious types of inks [36,3@hd as coloring
agent for plastics[38A literature survey reveals that CHF resin is usg@n additive to improve
the coating properties of alkyd resin [39-40], avitkn 30 % w/w concentration of CHF resin is
blended with alkyd resin significant improvemenfilm properties was observed [41] .Recently
we have studied the blend of ketonic resin withyaddkastor oil —epoxy blends [42]. Hence , it
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was thought interesting to blend unsaturated ptdyesesins based on maleated and
tetrahydrophthalated CHF resins with alkyd — (@astl- epoxy resin) (as shown in scheme -1),
and study the coating properties of the resultiegdis.

u] u] OH OH
I I I
CH;—D—C—CH=CH—C—D—CH,—$H—|I|—I:H—|: 3

u] u] u] u] OH OH
Il Il Il Il & I
C—CH=—TH—C—-0—CHg CH—O0—L——CH=H—C—0—CH;— H—EI—CH—C 3

[+

Ungaturated Polysterresin b LIPE

'|:' 0 ] a OH OH
[l I [l I I
EU C— 0— CHz CH3 D—CU c—D—CHrcH—m—CH—CH,
__ _ - m
0 I

Lnssturated Polyster resin p_ ) p

‘THa
- oo i oo
cH

Scheme 1 Surface coating materials based on blendinf alkyd resin, CE and UPE

EXPERIMENTAL SECTION

Materials

Dehydrated castor oil (DCO) rosinated alkyd resiaswprocured from Pacific Paints (V.U.
Nagar, India). Specifications of DCO alkyd resiiscosity at 36C 130 +10 s, % of non volatile
materials 50%, acid value (max) 10 mg/ gm resinst@aoil was purchased from the local
market. Specifications of castor oil: Viscosity3®&°C 130s, density at Z& 0.95 g/ml, number
of hydroxyl value 2.4% 3/ mole castor oil, number of unsaturation 2Iléastor oil. Epoxy
resin i.e (Diglycidylether ether of bisphenols AGEBA) was obtained from Synpole Product
Pvt. Ltd., Ahmadabad, India, epoxy equivalent wei0 g/mole, viscosity 400- 1000 cp at 25
°C. Two cyclohexanon-formaldehyde (CHF) resins dfedent hydroxyl values (OHV), were
obtained from Polyols and Polymers Vapi, Gujanadjd their specifications as follows:

CHF;, of 300 OHV, physical form; pearl —shaped granutdids CHF, of 235 OHV, physical
form; pearl — shaped granular solid. All other cies used were obtained from Chiti —-Chem.
Corp., Baroda. India and were of laboratory pueagr

Preparation of Castor Oil-Epoxy Resin Condensate Rrducts (CES)

(CE) was prepared by the method reported from aboriatory [42], this method is described
below.
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Castor oil (0.268 mole) was taken in three neckadhd bottomed flask equipped with a
mechanical stirrer and placed in a water bath whemgperature was maintained at 70°80
Under continuous stirring, the desired amount afxgpresin (as shown in Table 1) was added
gradually. Triethyl amine (0.05 % based on eposyreveight) was added as a base catalyst. At
a regular interval of time, a sample was withdrdvam the reaction mixture using a siphoning
device and a test was performed for the negatiegyegroup [43, 44]. When the sample showed
the negative test for the epoxy group, reaction stapped and the product was allowed to cool
at room temperature. The resultant products wesggdated as castor oil —epoxy resin (CES)
products. The varying type of mole ratios of castd(C): epoxy resin (E) used for the
preparation of (CEs) and physical properties ofréseilting products (CEs) are given in Table 1.
Chemical properties of the products (CESs) are gimerable 2.

Table 1 Mole ratios of C: E and physical propertes of CEs

Mole of reactant - . Specific
Castor ail . Designation Appearance Viscosity gravity
(C) Epoxy resin( E) seconds gm/ml
0.268 0.134 CE-1 Paleyellowand | 35 0.98
clear
0.268 0.268 CE -2 Pale yellow and 240 1.01
clear
0.268 0.402 CE-3 Pale zlee”;rw and | A 1.05
*Viscosity time was measured using ford cup typel at 30°C
** N/A not analyzed
Table 2 Chemical properties of CEs
Number of
Type of CEs Hydroxyl number Hydroxyl value % Hydroxyl unsaturation
mg KOH/ gm
Per molecule
CE -1 3 145 4.56 2
CE -2 3 130 3.89 2
CE -3 3 113 3.37 2

Preparation of Unsaturated Polyester Resins BasethqMaleated / Tetrahydrophthalated
CHF Resin-Epoxy Resin)

These resins were prepared in our previous wofklksvs [45]:

Equal molar of each of the two CHF resins and maehydride (MA) or tetrahydrophthalic
anhydride (THPA) in pyridine (Py) was refluxed atl20 °C) for three hours, the ratio of
anhydride to Py was kept at 1:3.The mixture waslamb and poured in cold water. Then
precipitate was dissolved again in methanol anpreeipitated by adding water. The precipitate
was dried at 108C in a vacuum oven. The modified CHF resins whighlkzased on CHF resin
of 300 and 235 OHV and MA are designated as maleeyelohexanone formaldehyde resin
(MCHF) M, and M, and those which are based on THPA are designatetraydrophthalated
cyclohexanone formaldehyde resin (PCHEaRd B respectively .Then a stiochiometric amount
of DGEBA epoxy resin was added to a well stirrefison of each (M, My, P, Ry (0.5 mole) in
THF and mixed well by vigorous agitation. Then pyme (8 % of total weight) was added as a
catalyst. The resulting mixture was heated t6®5 with continuous stirring. Sample was taken
at regular intervals to check the acid value. Témction was continued until the acid value fell
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below 55mg KOH/gm. All the four unsaturated polgesesins (UPE) were obtained in the form
of solid mass, and designated as maleated unsadupatyester resins ( MUPE which are
based on M M, respectively) and terahydrophtalated unsaturatdgepter resins (PJJPE
which are based on,FR, respectively).

Preparation of Alkyd — CEs —UPE Blends

To achieve the desired results of solvency, evajporaseveral combinations of solvents were

tried. The solvent system that produced a one seblear solution and a clear coat of the binder
system was as follows: 50 % THF, 40 % cyclohexanand 10 % toluene by volume) .So the

prepared UPE resin was dissolved in the aboveelsbsystem to prepare 50 % solutions of
resin which was then utilized to prepare alkyd sGEPEs.

In a three-necked round-bottom flask equipped vethmechanical stirrer, alkyd resin was
charged and stirred for 5 min. Under continuousist, the desired amount of specific CEs was
added, and mixing allowed for 15 min. Solution dPEJresin thus prepared, was then slowly
added to CE-alkyd mixture with continuous stirritdpon completion of the addition of UPE
resin solution, the final alkyd- CE -UPE mixturesastirred for 30 min to have a homogeneous
mixture. After stirring, the mixture was kept incglindrical glass container overnight to check
for any tendency of separation of layers. In neitbase separation of distinct layers was
observed. The proportions of alkyd- CEs -UPE blealdag with designations are given in Table
3 and 4.

Table 3 Proportion of alkyd — CEs-M, ,UPEblends

Type of | Weight of . Weight of | Designation
y(F;E alkyélJ resin Weight of CE Ma,SUPE ’
gm gm gm
100 10 10 MUPE-101
100 10 10 MUPE-101
CE-1 100 10 20 MUPE-201
100 10 20 MUPE -201
100 10 30 MUPE-301
100 10 30 MUPE-301
100 10 10 MUPE-102
100 10 10 MUPE-102
CE-2 100 10 20 MUPE-202
100 10 20 MUPE-202
100 10 30 MUPE-302
100 10 30 MUPE-302
100 10 10 MUPE-103
100 10 10 MUPE-103
CE-3 100 10 20 MUPE-203
100 10 20 MUPE-203
100 10 30 MUPE-303
100 10 30 MUPE-303

Preparation of Coating Composition Based on AlkydCEs —UPE Blends
To study the film properties of alkyd-CEs-UPE blenthe coating compositions of various
blends were prepared in the following manner:
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50.0 g of the desired blend was taken in a 250lasisgoeaker. The driers lead octoate (18% Pb),
cobalt octoate (6% Co) and manganese octoate (6Yondre added to it in the proportions of
0.5, 0.05, and 0.05 %, respectively. The resulbdenids of alkyd-CEs-UPE resins were diluted
with the above solvent mixture to obtain a visgosippropriate for application with a brush on
clean mild steel panels.

Table 4 Proportion of alkyd — CE s- B, UPE blends

Type of | Weight of . Weight of | Designation
CE | alkyd resin We'ggltm"fCE P, UPE
gm gm
100 10 10 FRUPE-101
100 10 10 FUPE-101
CE-1 100 10 20 RUPE-201
100 10 20 FUPE -201
100 10 30 RJPE-301
100 10 30 FUPE-301
100 10 10 FRJPE-102
100 10 10 FUPE-102
CE-2 100 10 20 RJPE-202
100 10 20 FUPE-202
100 10 30 RJPE-302
100 10 30 FUPE-302
100 10 10 FRJPE-103
100 10 10 FUPE-103
CE-3 100 10 20 RUJPE-203
100 10 20 FUPE-203
100 10 30 RJPE-303
100 10 30 FUPE-303

Panel Preparation

The mild steel panels were first degreased in ab@lution and subsequently swabbed with

xylene to remove any type of oily material or conitaant. After the xylene has evaporated,

panels were burnished with emery paper as pernriiandards [46]. Panels were again washed
with xylene after burnishing to remove any tracesgfery paper particles or metal particles. As

soon as the panels were dry, coatings were appligdem without any delay.

Film Characterization

The coated panels were examined for drying timbkesiodn test, flexibility test, scratch hardness,
pencil hardness, impact resistance and chemicistaase by standard methods. The results are
given in Tables 5- 10 respectively.

Determination of Drying Time

Mild steel panels were used to determine the ajimdrtime of films of various coats [47]. The
panels were prepared in the above manner and goetimpositions were applied. The films
were checked for “surface dry” and “tack-freeydrstages at regular intervals of time. While
moving the finger on the film without applying apyessure if impression of fingerprint is not
observed on the film, it was said to be “surfacg’dIf the thumb is pressed on the film and
twisted with applying some pressure and yet no thumpression or detachment of film is
observed then it was said to be “tack — free dfyie results are given in Tables 5 and 6.
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Determination of Adhesion

Adhesion of films to substrate was determinecttmploying cross-hatch adhesion test according
to ASTM D-3359 and panels for the test were preparehe manner described above. Cross-
hatch adhesion test was carried out after 168 hafuzsating application.

By using a sharp - edged knife, 10 parallel linesriLapart from each other were drawn on the

film. Another set of such lines at right angles96f°to previous lines was superimposed to give

a pattern of squares consisting of 100 squareseaaith square having 1 mm side length. A self -

adhesive tape was stuck over the square pattesucim a way that no air is present between tape
and film. Intimate contact between tape and filmsvemsured by pressing the tape over the
length with fingers. The tape was kept in contactfO seconds and then the tape was rapidly
pulled off in a single stroke at an angle of f2@pproximately. The test was rated “passed” if

not more than 5% of squares were removed. Thetsesutross-hatch adhesion test are given in
Tables 5 and 6.

Determination of Flexibility

For the determination of flexibility [48], tinned ilth steel panels were used. The coating
compositions were applied and cured in the mannentioned above. Flexibility test were
carried out using mandrels having specific rod diten A test panel was inserted between the
hinges and rod in such a way that the coated satekept outside to the direction of bending.
The hinge was closed at a single stretch withakirjg in about a second causing the test panel
to bend through an angle of £80’he panel was examined for presence of crackessr of
adhesion without removing the panel from the mdind@enerally 1/4 inch rod diameter mandrel
was used and if film passed through 1/4 inch mdrbes it was said to pass the flexibility test.
The results of flexibility test are given in Tablesnd 6.

Determination of Hardness

Hardness of films of various alkyd- CEs — UPE Blemkere determined using tinned mild steel
panels after 168 hours of coating application . Tiferent methods were used to determine the
hardness.

> Scratch Hardness

In first method [49], a hand operated imstent was used in which test panel was kept on a
sliding base with coated side upward and scratcimelér specific load with a needle which was
in contact with film on test panel. The load waptki@creasing till the film was scratched which
was indicated by a light bulb that glows when fignscratched. The results were expressed in
(Kg) corresponding to the load at which film isatched.

> Pencil Hardness

In this method [50], pencils having differergrtiness were used.Sharp tipped pencils having
hardness 4B (soft) and 6H (hard) were used to dtr#tte film. The pencil was held
approximately at an angle of 4% the film and with uniform pressure pulled doaver the
length of the film. The test was repeated till ag@kwith specific hardness was able to scratch
the film. The hardness of that pencil was repodsdhe pencil hardness test. The results of
hardness determination are given in Tables 7 and 8.
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Determination of Impact Resistance

The coated test panels for the impact resistanstewvtere prepared in the manner described
above. The test was carried out after 168 houcoafing application. The coated panel was kept
on a platform with the coated side upward. The pares then indented with an object of
specific weight from varying heights. The test weageated by increasing the height from which
the object falls till the film was cracked or déiad. The results are generally expressed in (in.
Ib) i.e. the number of inches the weight falls t&is weight [51]. The results of impact tests are
reported in Tables 5.7 and 5.8.

Determination of Chemical Resistance Properties

For the assessment of chemical resistance of lims fio various chemicals [52], tinned mild
steel panels were used which were prepared, caatddcured as mentioned above. Before
subjecting the test panels to chemical resistaesk the backside of coated panel (i.e. the non
coated side) was coated with epoxy resin and catedoom temperature for 48 hours.
Subsequently all the four edges of the panel weaed with paraffin wax by dipping
approximately 1 cm of each side in molten wax amoling at room temperature to form a 1 cm
thick impervious and continuous layer of wax.

When the panels were subjected to solvent resistégst particularly, the edges of the panel
were sealed with epoxy resin cured at room temperdor (48 hrs.) instead of wax.

The immersion method was utilized to asses the damesistance of films in which the panels
were immersed vertically in the baths containingutsons of different chemicals in specific

concentration at room temperature for the spetifie period. Upon completion of the specified
time period the panels were removed from the bathd allowed to dry before visual

examination. The following solutions with their pestive concentrations were used for
chemical resistance test:

(1) For acid resistance : 5% H ClI solution
(2) For alkali resistance : 3% Na OH solution
(3) For water resistance : Distilled water

(4) For solvent resistance . xylene

The results of chemical resistance test are faegisn Tables 9 and 10.
RESULTS AND DISCUSSION

The results of evaluation of films properties dfyal - CE —UPE blends are shown in Tables 5 -
10. For sake of the convenience, the amount of Wdsskept constant for all the blends (Tables
3 and 4). The prime concern is to study the eftddPE resins on properties of alkyd - CEs
blends, so amount of UPE resins was varied kedgpmg@mount of CEs constant.

Viscosity of various CEs was measured using FomlBUV at ambient room temperature (30

°C) and flow time was reported in seconds as a measviscosity. In case of CE -3, the

sample was much viscous and so the viscosity cooide measured accurately with Ford cup
B-IV.
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From Table 1, we can say that the viscosity of @Eseases as the mole ratios of epoxy resin
increases. Specific gravity of CEs increases asuti@unt of epoxy resin increases in CEs. From
Table 2, it is evident that the number of hydrogsdups in all three CEs is 3, but hydroxyl value
and % hydroxyl decreases as the mole of epoxy iesimeases. From the unsaturation test it is
clear that the number of unsaturation per molesuksach CE is 2, as in castor oil. It means that
the reaction of epoxy resin has not occurred atitheble bonds of castor oll.

Table 5 Properties of films prepared from alkyd —CEs - M, ,UPEblends

. . Drying time in minutes . I
Designation Surface dry Tack-free dry Adhesion Flexibility
M,UPE-101 81 241 P P
MpUPE-101 83 244 P P
M,UPE-201 66 216 P P
MpUPE -201 68 217 P P
M,UPE-301 54 194 P P
MpUPE-301 57 196 P P
M,UPE-102 54 211 P P
MpUPE-102 57 215 P P
M,UPE-202 51 196 P P
MpUPE-202 54 199 P P
M,UPE-302 41 180 P P
MpUPE-302 43 182 P P
M,UPE-103 55 212 P P
MpUPE-103 57 215 P P
M,UPE-203 41 192 P P
MpUPE-203 44 196 P P
M,UPE-303 30 170 P P
MpUPE-303 33 173 P P

Table 6 Properties of films prepared from alkyd —&s - P, , UPE blends

. . Drying time in minutes : _
Designation Surfa)ée%lry Tack-free dry Adhesion Flexibility
P,UPE-101 79 240 P P
P,UPE-101 82 243 P P
P,UPE-201 63 215 P P
PUPE -201 66 217 P P
P,UPE-301 52 191 P P
P,UPE-301 55 194 P P
P.UPE-102 52 209 P P
P,UPE-102 55 211 P P
P,UPE-202 48 193 P P
P,UPE-202 50 195 P P
P,UPE-302 39 178 P P
P,UPE-302 41 180 P P
P,UPE-103 51 208 P P
P,UPE-103 53 211 P P
P,UPE-203 38 189 P P
P,UPE-203 42 193 P P
P,UPE-303 28 168 P P
P,UPE-303 31 172 P P
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From the results given in Tables 5 and 6 it suggtsit these films give good surface dry and
good tack-free dry properties as well as good ddheand flexibility. The drying time reduces

on increasing the amount of UPE resin added. Thogl glyying time can be attributed to the
presence of carbonyl groups in the polymer backpatéch activate the methylene groups in
the UPE resin. Therefore in the presence of swtabslers, the oxygen activation of the

methylene group is further accelerated, which tssul faster drying time. The drying time is

further improved as the concentration of epoxyrrésireases.

Table 7 Mechanical properties of films prepared from alkyd-CEs- M, , UPEblends.

Designation Scratch hardness Kg Pencil hardness padtresistance Direct in.lb
M,UPE-101 2.10 3H 130
MpUPE-101 2.15 2H 125
M,UPE-201 2.40 4H 135
MpUPE -201 2.30 3H 130
M,UPE-301 2.45 5H 150
MpUPE-301 2.35 4H 145
M,UPE-102 2.35 4H 130
MpUPE-102 2.30 3H 125
M,UPE-202 2.50 5H 150
MpUPE-202 2.40 4H 145
M.UPE-302 2.55 6H 165
MpUPE-302 2.50 5H 160
M,UPE-103 2.65 7H 150
MpUPE-103 2.60 6H 145
M,UPE-203 2.75 8H 170
MpUPE-203 2.70 7H 165
M,UPE-303 2.80 9H 200
MpUPE-303 2.75 8H 195

Table 8 Mechanical properties of films prepared fran alkyd-CEs- P,, UPE blends

Designation Scratch hardness Kg Pencil hardness admmpsistance Direct in. Ib
P,UPE-101 2.20 3H 135
P,UPE-101 2.10 2H 130
P,UPE-201 2.45 5H 140
P,UPE -201 2.35 4H 135
P,UPE-301 2.55 6H 155
P,UPE-301 2.45 5H 150
P,UPE-102 2.45 5H 135
P,UPE-102 2.35 4H 130
P,UPE-202 2.60 6H 155
P,UPE-202 2.50 5H 150
P,UPE-302 2.65 7H 170
P,UPE-302 2.55 6H 165
P,UPE-103 2.70 7H 155
P,UPE-103 2.60 6H 150
P,UPE-203 2.80 8H 180
P,UPE-203 2.70 7H 175
P,UPE-303 2.90 9H 210
P,UPE-303 2.80 9H 205
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Excellent scratch hardness was obtained from thns forepared from these blends (Tables 7 and
8). As the concentration of UPE resin increaseadugl increase in hardness is observed. Also
the films show significant improvement in hardnesblends with higher epoxy content in CEs
and higher concentration of UPE resin in alkyd —-€BPE blends. This improvement can be
attributed to excellent structural compatibility cbmponents in the blend which form a
crosslinked polymer. Pencil hardness and impats$tance were also good.

Chemical resistance tests of the films gave satisfa results as shown in Tables 9 and 10, due
to combination of individual properties of compotseriEach individual components of the blend
shows good acid, alkali, solvent and water rescgaand so the resistance of resultant blend is
also improved.

It was observed that all films of resins based d#FQesin of 300 OHV exhibited better
performance than those based on CHF resin of 238.Ttis can be attributed to the fact that
the higher hydroxyl values will give tighter, moteoss-linked polymer, resulting in a harder
coating film with greater chemical resistance. Ore tother hand all films based on
tetrahydrophthalated CHF resins showed better padnce than those based on maleated CHF
resins due to the rigidity of cyclic ring system.

Table 9 Chemical resistances properties of films preparedém alkyd-CEs- M, UPEDblends

Acid Alkali Water resistance Solvent
Designation resistance resistance (Dist. Water) resistance
5% HCI 24 h 3% NaOH 2h 168 h Xylene 168 h
M,UPE-101 2 3 1 2
MpUPE-101 2 3 1 2
M,UPE-201 3 4 2 2
MpUPE -201 3 4 2 2
M,UPE-301 4 4 3 3
MpUPE-301 4 4 3 3
M,UPE-102 3 4 3 3
MpUPE-102 3 4 3 3
M,UPE-202 4 4 3 4
MpUPE-202 4 4 3 4
M,UPE-302 4 5 4 4
MpUPE-302 4 5 4 4
M,UPE-103 4 4 4 4
MpUPE-103 4 4 4 4
M,UPE-203 5 5 4 5
MpUPE-203 5 5 4 5
M,UPE-303 5 5 5 5
MpUPE-303 5 5 5 5

*0 = film completely removed.
*1 = film removed and particularly cracked.
*2 = film partially cracked.
*3 = loss in gloss.
*4 = slight loss in gloss.
*5 = film largely unaffected.
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Table 10 Chemical resistances properties of filmsrepared from alkyd-CEs- P, , UPE blends

Designation

Acid
resistance
5% HCI 24 h

Alkali
resistance
3% NaOH 2h

Water resistance
(Dist. Water)
168 h

Solvent
resistance

Xylene 168 h

P,UPE-101
P,UPE-101
P,UPE-201
P,UPE -201
P,UPE-301
P,UPE-301
P,UPE-102
P,UPE-102
P.UPE-202
P,UPE-202
P,UPE-302
P,UPE-302
P,UPE-103
P,UPE-103
P,UPE-203
P,UPE-203
P,UPE-303
P,UPE-303

aaa|aaOgdBDIDDWOWRRABRIWWININ
g agalbhlhABM DD O®W
QOB PRIWWWWWWNNFPFP
aaa|aaObsBRIRIBRWWWWININININ

*0 = film completely removed.
*1 = film removed and particularly cracked.
*2 = film partially cracked.
*3 = loss in gloss.
*4 = slight loss in gloss.
*5 = film largely unaffected.

CONCLUSION

Room temperature curing composition can be prepassily and give satisfactory results.
Castor oil and epoxy resin reaction products udending with resins like alkyd and UPE resin
(based on maleated / tetrahydropthalated cyclolmenformaldehyde resin) give good
mechanical and chemical properties. All films basadCHF resin of 300 OHV exhibited better
performance than those based on CHF resin of 239.®iHims based on tetrahydrophthalated
CHF resins showed better performance than thosllas maleated CHF resins.
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