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RESEARCH PAPER

New Alkyd Resins From Underutilized Indigenous
Seed Oils: Synthesis and Characterization

Aliru O. Mustapha*, Hakeem B. Ayoku, Halimah A. Amao

Department of Chemistry and Industrial Chemistry, Faculty of Pure and Applied Sciences, Kwara State University Malete, Kwara State,
Nigeria

Abstract

The underutilization of sesame (Sesamum indicum L.), sweet almond (Prunus amygdalus), and jatropha (Jatropha
curcas) seeds indicates a significant resource waste. Nine different varieties of 25% (short), 40% (medium), and 60%
(long) alkyd resins were produced from the cross-section of drying, semi-drying, and non-drying oils. A large amount of
conversion occurred, with the extent of the reaction (Pav) decreasing as time progressed and the corresponding increase
in alkyds' average degree of polymerization (Dp) showing synthesized alkyds. Surface drying from the set-to-dry and
dry-through periods climaxed at 2 h for all the alkyds. Except for alkali, synthesized alkyd resins demonstrated
outstanding resistance to service media as surface coatings, but the sesame resins gave excellent film qualities equivalent
to those of a commercial and standard oil-based paint.

Keywords: Alkyd resin, Sesame oil, Jatropha oil, Sweet almond oil, Physicochemical

1. Introduction

T he ever-increasing cost of adopting petroleum-
based monomers in the production of surface

coatings calls for the shift to more environmentally
friendly and sustainable alternatives [1]. Besides,
there is a potential danger from the depletion of
petroleum resources. The scarcity of petroleum
products, combined with finite petroleum reserves
and volatile prices, makes future availability and
supply uncertain, as studied by Choe et al. [2].
As a result, producing alkyds requires a significant

amount of oil. In order to produce alkyd resins from
local oilseeds with qualities similar to those currently
imported for paint formulation, process variables
must be optimized. Unsaturated fatty acid-based
alkyd resins from non-edible oilseeds may exhibit
low inherent viscosity, making them suitable for use
in high-solid alkyd paints and promoting economic
growth and reducing capital flight as a result of the
importation of alkyd resin. A synthetic polymer with
useful reactive, film-forming, or adhesive capabilities

is known as an industrial resin, as reported in few
studies [3,4]. Alkyd resins are useful and environ-
mentally friendly adhesives for surface coating.
According to Mohammed et al. [5], the cost of

fundamental raw materials used in the production
of alkyd resin has risen over time. As a result, the
cost of finished coatings such as paints, varnishes,
and other such things skyrocketed. The search for
alternative raw materials for the manufacture of
alkyd resin has increased in the surface coating
business in the face of intense competition from the
use of low-cost synthetic resins.
The previous works of Mustapha et al. [6,7]

discovered the development of renewable resources
from underutilized seed oils that could serve as
viable substitutes for petroleum-based alkyd resin
products. This has reawakened interest in non-
edible vegetable oils since they are not consumed by
people but could be used for similar purpose as
reported in related studies [8,9].
The majority of alkyd resins used to produce

paints, varnishes, and other surface coatings are
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imported. Finding a local substitute for imported
resins will likely lower both environmental and
manufacturing costs as reported by Basha et al. [10].
The plants can thrive on agronomically inferior
land, making the alkyd production cost lower than
that of other energy crops. The ability to make
alkyd resin from non-edible seed oils will expand
the oil's use as an environmentally beneficial ma-
terial in a variety of applications, as the oils are one
of the least expensive and most renewable
resources.
This current work looks at making nine varieties

of alkyd resins from the combination of short, me-
dium, and long-drying, semi-drying, and non-dry-
ing oils; analyzing their physicochemical properties;
and comparing them to commercially available
resins. It was to further test if alkyd resins created
from locally available materials such as sesame
(Sesamum indicum L), sweet almond (Prunus amyg-
dalus), and jatropha (Jatropha curcas) seeds could
meet recommended property standards of other
imported alkyd resins.

2. Materials and reagents

The following apparatus and equipment were
acquired: an Oswald viscometer; a reflux condenser
equipped with a three-neck flask; a pH meter, Jen-
way model 3320; suction filtration apparatus; and a
FTIR spectrophotometer. Reagents such as phthalic
anhydride, glycerol, xylene, marble chips (CaCO3),
and oxygen scavengers (antioxidants) [9].
The crude sesame oil, CSEO; sweet almond oil,

CSAO; and jatropha oil, CJAO, were extracted from
the seeds of sesame (S. indicum L); sweet almond
(Prunusamyg dalus); and jatropha (Jatropha curcas),
respectively, after collection in various farms and
markets in Ilorin, Kwara State, Nigeria. The n-hex-
ane oil extraction was regarded as total oil produc-
tion and kept in a �20 �C freezer. After removing
impurities such as phosphorus compounds and
waxes, the refinement of crude oils, which included
degumming, alkaline treatment, and bleaching,
produced refined sesame oil, RSEO; sweet almond

oil, RSAO; and jatropha oil, RJAO, followed by the
production of different alkyd resins [9,10].
The various proportions of materials used in the

synthesis of various alkyd resins were derived from
refined sesame (S. indicum L), sweet almond (P.
amygdalus), and jatropha (Jatropha curcas) seed oils.
The nine different types of alkyd resin (short, me-
dium, and long) were created from a cross-selection
of these drying, semi-drying, and non-drying oils
(Table 1).

2.1. Alcoholysis and esterification

With a few minor adjustments, Mustapha et al.
[11] and Wicks et al. [12] used the monoglyceride
method of synthesis of alkyd resin. After assembling
the equipment, the reactor for long alkyd resin (R-
SOAR), for example, was charged with 60 g of oil
and heated using a heating mantle. The heated oil
was first treated with 0.24 g of CaCO3 (catalyst) and
agitated. Next, a determined amount of glycerol was
added, and the temperature was raised to
230e250 �C (Table 1). A small amount of the aliquot
was obtained after 30 min to test its solubility in
methanol. When a sample of the produced mixture
became soluble in one to three liters of anhydrous
methanol and formed a clear solution, alcoholysis
was complete. The reaction temperature was then
lowered to 140 �C in order to smoothly introduce the
esterification stage. In the esterification procedure,
phthalic anhydride and xylene were added in cali-
brated amounts to the flask containing the mono-
glyceride mixture.
The mixture was heated using a heating mantle

while being constantly stirred. The temperature was
raised and kept between 230 and 250 �C. The reac-
tion mixture's acid value was monitored on a regular
basis to monitor the reaction. As soon as the mix-
ture's acid value fell to 10 mg KOH/g or below, the
reaction was stopped [13].
The material was further refined by swirling it for

many hours with tetrahydrofuran (THF) after an
initial washing with cold ethanol and diethyl ether.

Table 1. Recipes for making alkyd resins.

Ingredients (g) R-SOAR R-SAOAR R-JOAR

Long
alkyd

Medium
alkyd

Short
alkyd

Long
alkyd

Medium
alkyd

Short
alkyd

Long
alkyd

Medium
alkyd

Short
alkyd

Seed oil 60 40 25 60 40 25 60 40 25
Glycerol 12.3 8.2 5.1 10.8 7.2 4.5 11.1 7.4 4.6
Phthalic

Anhydride
29.6 19.7 12.3 25.9 17.3 10.8 26.7 17.9 11.1

Catalyst 0.24 0.16 0.1 0.24 0.16 0.1 0.24 0.16 0.1
Xylene 5 4 2 5 3 2 5 3 2
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The acid values indicated the completion of the
alcoholysis reaction, and the solid was finally dried
under a vacuum. The techniques of the Association
of Officials of Analytical Chemists (AOAC, 1990)
were used to examine the physicochemical charac-
teristics of the long alkyd resin [14]. Fourier trans-
form infrared spectroscopy (FTIR) structural analysis
was used to monitor the functional group changes as
the syntheses progressed. The spectroscopic-grade
potassium bromide, KBr, was ground into a powder,
pelletized, and scanned. After that, KBr was added to
the alkyd sample, and a hydraulic press was used to
form pellets. After inserting the pellets, the device
was then scanned at 400e400 cm�1 frequency using
Shimadzu equipment.

2.2. Performance characteristics

Physical surface coating qualities of synthetic al-
kyds, such as hardness, impact resistance, abrasion
resistance, flexibility, gloss, adhesion, etc., were
measured using appropriate ASTM standards. The
drying time was determined by “set-to-touch,”
“surface dry,” and “dry through” stages at regular
intervals of time according to ASTM D 1640 (1995).
The abrasion tests were performed in accordance
with ASTM-D-1242-95 (Tabers' method) [15]. The
hardness tests were performed when the resins
were applied to glass plates and allowed to dry for
one week after application, according to ASTM D
4366 (1997). The cross-hatch adhesion test was per-
formed on the coated steel plates after one week of
application according to ASTM D 3359 (1997). The
flexibility of the dried films was evaluated using the
mandrel test (ASTM D 1737). The ASTM D 2794
falling weight impact technique was used to assess
the impact resistance following a week of film
application. The gloss test was validated using
ASTM D-523 (1989). After the resin coating, each of
the films had its sixty-degree gloss measured. The
chemical resistance tests were carried out in accor-
dance with ASTM D 1647 (1996), D870 (1997), and
D1308 (1998) standards. Investigated were the ef-
fects of acid, brine, water, and alkali on the alkyd
resin. To guarantee the absence of contaminants,

mild steel sheets (3 cm � 3 cm x 1 mm) were cleaned
with ethanol. Test samples were applied to them,
and replicates were submerged in distinct batches of
distilled water, diluted with alkali (0.1 M NaOH),
diluted acid (0.1 M H2SO4), and brine (5% w/w
NaCl). After 30 min, the metal sheets were taken out
and their chemical resistance was tested. Four
different solvents (methanol, xylene, ethanol, and n-
hexane) were used to assess the solubilities of the
generated alkyd resins. Conical flasks were filled
with 5 g of each sample; 5 ml of each of the solvents
were separately added and briskly agitated [6].

3. Results and discussion

The physical and chemical properties of the alkyd
samples produced by the reaction of the individual
seed oils with phthalic anhydride, glycerol, and
glycerol are listed in Table 2. Their physico-chemi-
cal attributes were contrasted with those of the
alkyd that had been manufactured commercially.
The alkyds are dark brown when compared to the

equivalent precursor oil and commercially pro-
duced alkyd (which is colorless). The catalyst, high
reaction temperatures, and oxidation all contributed
to the alkyd's darkening hue. In order to produce
castor seed oil alkyd resin, Uzoh and Nwabanne [16]
looked at the impact of catalyst type and concen-
tration on functional group conversion. Oil was
alcoholized using 0.1% (by weight) of the catalyst
(LiOH, CaO, CaCO3, PbO, and NaOH). LiOH was
reported as the catalyst that completed the alco-
holysis reaction the quickest, followed by PbO,
CaCO3, NaOH, and CaO. The use of CaCO3 in this
work as the ideal catalyst in the synthesis of alkyd
resin may have significant advantages for avail-
ability and the economy [15,17]. The test alkyd
resins' specific gravity and viscosity at 30 �C were
discovered to be comparatively high when
compared to comparable values found in the liter-
ature (Table 3). This might be due to higher mo-
lecular weights during the formation of alkyds at the
unsaturation of the oil's reactive double bonds
[18,19]. However, at 30 �C, the test alkyd resins'
specific gravities (1.060, 0.995, and 1.0825) and vis-
cosities (21.96, 23.825, and 29.795 m2/s) were not

Table 2. Sesame, sweet almond, and jatropha alkyd resins' physical and chemical characteristics.

Parameters/units LSEOAR LSAOAR LJOAR CPAR

Colour Brown Brown Brown Colourless.
Specific Gravity (30 �C) 1.060 ± 0.014 0.995 ± 0.004 1.0825 ± 0.01 47.40
Viscosity (30 �C, m2/s) 21.96 ± 0.64 23.825 ± 0.42 29.795 ± 0.31 32.34
Saponification Value (mg/KOH/100g) 226.876 ± 3.45 246.845 ± 3.91 256.29 ± 5.38 263.97
Iodine Value (gI2/100 g) 84.065 ± 1.05 70.96 ± 3.89 65.015 ± 4.41 78.22
Acid Value (mg/KOH/g) 6.02 ± 0.028 7.230 ± 0.28 6.565 ± 4.11 6.31
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statistically different from those of the commercially
manufactured CPAR alkyd resins (47.40 and
32.34 m2/s), respectively [20,21].
The saponification values of SOAR, SAOAR, and

JOAR were found to be lower than those of seed oils
RSO, RSAO, and RJO (168.37, 165.52, and 171.136 mg
KOH/g, respectively) and commercially manufac-
tured alkyds (263.97 mg/KOH/g). It follows from this
that seed oils could also play a crucial role in the
production of soap and ink [20,21]. The acidity of the
alkyd resins created from theRSO,RSAO, andRJOoil
samples was 6.02, 7.230, and 6.565 mg KOH/g,
respectively, which is equivalent to the acid value of
6.31 mg KOH/g reported in commercially produced
alkyd resin [22,23]. The acid levels (5.61e8.6mgKOH/
g) of the alkyd resins were in line with those [24,25]
noted in the literature. The alkyd's chemical resis-
tance was also significantly impacted by the amount
of acidity in its composition [26]. Empirical compari-
sons between the properties of resins in this study
and similar others as found in thework of Egbuna and
Aninwede [14] are shown in Table 4. In the correlated
studies of Ikhuoria et al. [27], they demonstrated that
the properties of these resins, such as density, iodine
number, saponification number, and acid value,
depend on the type of vegetable oil used. The effect of
a geographical component (soil type) on the seeds is
likely to be responsible for the variations in the values
of the oil characteristics.

3.1. The acid value (AV), viscosity, extent of the
reaction (Re), and degree of polymerization (Dp) of
samples in progress over time

Sesame, sweet almond, and jatropha oil alkyd
resin in-process samples' AV, viscosity, Re, and Dp

changed with time. At each time point, the acid
values of the mixture were measured to ensure that
the polycondensation process was operating as
intended. The samples' increasing acid value was
caused by the reaction progressing (Fig. 1). Ac-
cording to Fig. 1, this demonstrated a sharp initial
reduction in acid value with a consistent decline, as
previously studied [25,27].
In the meantime, a rapid rise in temperature to

230 �C coincides with the previously noted consid-
erable decrease for all alkyd samples caused by an
increase in acid value [28]. The molecular weight-
related rise in resin viscosity and the evaluation of
acid value were employed to control the reaction's
progress (Fig. 2). Alkyd resin samples that were still
in the reaction process showed similar increase in
reaction size and degree of polymerization with re-
action time, though at differing rates (Figs. 4 and 5)
as previously reported [29,30] (see Fig. 3).

Table 3. Physicochemical properties of alkyd resins produced from a variety of vegetable oils.

Parameters/units JOAR [22] SEOAR [23] CAOAR [13] LSOAR [24]

Colour Dark brown Gardner Dark Brown Colourless
Specific Gravity (30 �C) e e e e

Viscosity (30 �C, m2/s) 33.0 1.40 e 90.0
Saponification Value (mg/KOH/100g) 383.0 e 812.04 187.0
Iodine Value (gI2/100 g) e e 8.883 156.0
Acid Value (mg/KOH/g) 23.0 8.6 7.0 9.81

Note: jathropha oil alkyd resin (JOAR); sesame oil alkyd resin (SEOAR); castor oil alkyd resin (CAOAR) and sunflower oil alkyd.

Table 4. Chemical resistance properties of the alkyd resins.

Medium LSOAR MSOAR SSOAR LSAOAR MSAOAR SSAOAR LJOAR MJOAR SJOAR Soyabean-based
resin [14]

Distilled Water FA FA FA FA FA FA FA FA FA FA
NaOH 0.1M FD FD FD FD FD FD FD FD FD FD
H2SO4 0.1M FA FA FA FA FA FA FA FA FA FA
5%w/w NaCl FA FA FA FA FA FA FA FA FA FA

Film Appeared (FA), Film Disappeared (FD).

Fig. 1. Change in acid values as a function of reaction time.
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3.2. Performance characteristics of the alkyd resins

3.2.1. Chemical resistance properties
The film's characteristics result from testing sam-

ples of alkyd resin for resistance in various solvent
media (Table 4). Alkyd samples were resistant to

alkalis but not to water, acids, or solvents. This was
expected as the alkali readily dissolves polyesters.
The films were found, during a period of immer-
sion, to be very resistant to an aqueous sodium
chloride solution and distilled water [31].

3.2.2. Coating characteristics of the alkyds
The results are shown in Table 5, as the set-to-

touch and dry-through periods of the alkyd samples
were affected by the type of polybasic acid
employed in the alkyd formulation. The drying
sequence of
LSOAR, LSAOAR, and LJOAR resins>
MSOAR, MSAOAR, and MJOAR resins>
SSOAR, SSAOAR, and SJOAR resins correspond

to long, medium, and short resins, respectively. This
result is consistent with that of [14,20], who found
that the drying time increased with the level of
unsaturation.

3.2.3. Properties of alkyd resins' solubility
The solubility of the nine recently created oil-

based alkyd resins is displayed in Table 6. With the
exception of n-hexane, the alkyds were not soluble
in methanol, ethanol, or xylene. The synthesized
alkyd resins showed good overall resistance to
xylene and alcohol. All of the created alkyd resins
failed the acetone resistance test, indicating that
alkyds usually have low acetone resistance. The low
acetone resistance of the alkyds may be explained
by the presence of ester groups, which are known to
be hydrolyzable due to acetone's aprotic character.
The impact of alkyd oil length type had no impact
on the media resistance of the alkyd resins under
study.

3.2.4. Alkyd resins' characteristics
Higher oil concentrations in medium and long al-

kyds initially dry slowly; the thermosetting tempera-
ture of long oil alkydswas higher than that of short oil
alkyds, making the long oil alkyds retain gloss for a
longer period of time than medium and short oil al-
kyds [32,33]. The outcomes demonstrated the desired
adhesion for resins made from the same three oils
that produced the identical polyester component that
was in charge of adhesion in Table 7. The findings for
impact resistance are presented similarly in Table 7,
and nine newly created resins exhibit a considerable
increase in impact resistance over the commercial
resin. Table 7 presents the gloss test results, and the
prepared resins' gloss ratings indicate that they
contain a component that maintains gloss. Table 7
shows that the cross-link density of the surface in-
fluences the film hardness, with hardness values that
are close to one another. Results of the flexibility test

Fig. 3. Acid value of in-process samples versus reaction extent (%PaV).

Fig. 4. Alkyd resin polymerization degree versus reaction time.

Fig. 2. Alkyd resin viscosity changes with reaction time.
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Fig. 5. (a) FTIR spectral of RSO. (b) FTIR spectral of RSAO. (c) FTIR spectral of RJO. (d) FTIR spectral of LSOAR. (e) FTIR spectral of MSOAR. (f)
FTIR spectral of SSOAR. (g) FTIR spectral of LSAOAR. (h) FTIR spectral of MSAOAR. (i) FTIR spectral of SSAOAR. (j) FTIR spectral of LJOAR. (k)
FTIR spectral of MJOAR. (l) FTIR spectral of SJOAR.

Table 5. Coating properties of alkyd resin.

Coating Property LSOAR MSOAR SSOAR LSAOAR MSAOAR SSAOAR LJOAR MJOAR SJOAR Rubber-based
resin [32]

Dry-Through (min) 90 55 45 120 60 30 105 85 60 372
Set to touch (min) 18 14 10 09 06 04 16 10 03 e
Surface-dry (min) 60 42 25 45 30 20 50 35 15 186

Table 6. Alkyd resins solubility in solvents.

Medium LSOAR MSOAR SSOAR LSAOAR MSAOAR SSAOAR LJOAR MJOAR SJRAR Castor-based
resina

Soya bean-based
resin [14]

n-Hexane þ þ þ þ þ þ þ þ þ ± ±
Ethanol ± ± ± ± ± ± ± ± ± e e

Methanol ± ± ± ± ± ± ± ± ± þ þ
Xylene e e e e e e e e e þ þ
Soluble (þ), sparing soluble (�) and partial soluble (±).

Table 7. Physical film properties of alkyd resins and commercial alkyd resin.

Properties LSOAR MSO
AR

SSO
AR

LSAO
AR

MSAO
AR

SSAO
AR

LJO
AR

MJO
AR

SJO
AR

Commercial
alkyd resins [33]

Adhesion (%) 100 100 100 100 100 100 100 100 100 100
Hardness H H 2H H H 2H H H 2H 3H
Flexibility (mm) 1.5 1.5 2.0 1.5 1.5 2.0 1.5 1.5 2.0 3.0
Gloss, 60� 93.4 92.3 85.4 94.1 91.4 84.6 94.3 92.4 86.6 78.2
Abrasion resistance (l/mm) 14.26 9.90 8.60 11.55 9.12 8.92 12.28 9.80 8.46 e

Impact resistance (cm/kg) 50 50 120 50 50 128 50 50 125 50
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are shown in Table 7. Nine samples passed the test
with no peeling or cracking visible, and the oil quality
[34,35] in the produced alkyd resins may be the cause
of this. Table 7 displays the impact resistance data
compared to the commercial standard. The impact
resistance significantly improves. Table 7 presents the
gloss test results, and it was observed that the poly-
ester component that was responsible for gloss
retention was present in the gloss values of the pre-
pared resins. The cross-linking density of the film's
surface determines the toughness of the film. The
coating was made of polymers, and one of their
weaknesses was their lackluster resistance to wear.
The alkyd's ability to protect a substrate against
abrasion, wear, and other mechanical actions were
compared with commercial alkyd resins [36] using
the ASTM-D-1242-95 standard (Tabers' approach)
[15].

3.2.5. Analysis of fourier transform infrared
spectroscopy
Fig. 5(ael) of the Fourier transform infrared (FTIR)

spectrum show the long, medium, and short alkyd
resins produced from RSO, RSAO, and RJO. When
figuring out the functional groups of organic com-
pounds contained in any sample, identification of the
typical functional groups from the spectral data were
achieved using the studies in the literature [36,37].

3.2.6. FTIR spectroscopy of RSO, RSAO, and RJO and
corresponding alkyd reins
The FTIR spectra and peaks of interest for the

refined samples of oil are shown in Fig. 5(aec) for
RSO, RSAO, and RJO in the Appendix. According to
the figures, alcohol-induced OeH stretching is
represented by the absorption bands at 3541.69,
3576.14, and 3548.37 cm�1; aliphatic CeH stretching
is represented by the peaks at 2910.69, 2915.14, and
2880.65 cm�1; CeO stretching of triglyceride esters
is represented by the peaks at 1735.49, 1732.65, and
1742.85 cm�1; and aromatic CeC stretching is rep-
resented by the peaks at 1614.91 cm1 There were
observed OeCH3 bend values of 1148.62, 1151.53,
and 1157.21 cm�1, respectively [6,26]. By using FT-IR

analysis, the polyesterification reactions were veri-
fied with the chemical functional groups of alkyd
resins (LSOAR, MSOAR, SSOAR, LSAOAR,
MSAOAR, SSAOAR, LJOAR, MJOAR, and SJOAR)
shown in Fig. 5(del) in the Appendix. The charac-
teristic peaks are discussed in a sequential manner
since alkyd resin's structural similarities are evident
and all spectra share similar peaks. The broad band
shoulder was visible in the mixture's IR spectra at
about 3595.63 cm�1. Unsaturated fatty acid OeH
stretch hydroxyls in the combination were in the
following values: 3507.88, 3451.66, 3576.91, 3595.63,
3584.32, 3437.97, 3582.13, 350.65, and 3541.69 cm�1 in
respective order. The CeH aliphatic stretching was
represented by the measurements of 2909.09,
2912.81, 2912.62, 2919.69, 2915.64, 2922.59, 2922.59,
2926.45, and 2928.60 cm�1. The values of 1746.71,
1739.76, 1736.52, 1730.32, 1742.71, 1734.63, 1728.87,
1730.32, and 1730.18 cm�1 were for CO stretching
(ester). The OeCH3 bend was visible in the peaks at
1144.55, 1155.12, 1149.63, 1190.35, 1160.39, 1160.49,
1180.02, 1117.99, and 1171.55 cm�1. The unsaturated
fatty acids' hydroxyl (OH) group was attributed to
the wide bands near 3595.63 cm�1. Thiocyanate and
nitrite compounds' SCN and CN stretches peaked at
2930.93 cm�1 and 2353.23 cm�1, respectively. The
CeO stretch of monoglyceride cyclic ester com-
pounds was compared to the medium bands at
values of about 1012.75, 1018.62, 1015.63, 1160.78,
1155.62, 1150.63, 1013.42, 1017.88, and 1021.55 cm�1

The OeCH2 bend has further substantial peaks of
1370.66, 1372.21, 1385.36, 1374.03, 1372.13, 1381.05,
1388.01, 1374.99, and 1379.56 cm�1. Peaks for
RCHCHR trans were 972.43, 975.61, 974.16, 970.98,
973.81, 975.89, 970.02, 972.91, and 978.62 cm�1, with
values for RCHCHR cis being 685.08, 680.62, 683.19,
670.65, 686.16, 690.18, 698.59, 673.52, and 681.92 cm1.
The CeCl bends were detected at 670.20, 660.39,
641.12, 642.66, 631.72, 612.70, 674.20, 652.98, and
671.65 cm�1, whereas the C-1 bends were observed
at 526.47, 532.11, 538.76, 549.13, 530.16, 499.47, 516.25,
and 502.61 cm�1 [38], proving that various vegetable
oils were used to manufacture all long oil resins
(Tables 8 and 9). Significant variations in alkyd

Table 8. Comparison of the interpretation of refined oils FTIR spectra with a commercial alkyd resin.

Observed vibration
band/peaks
Frequency (cm-1)*

Functional
Groups (cm-1)

Refined vegetable oils

RSO RSAO RJO

OeH stretching 3600e3200 3541.69 3576.14 3548.37
CeH aliphatic stretching 2950e2840 2910.69 2915.14 2881.45
C¼O stretching (ester) 1750e1720 1735.49 1732.65 1742.85
-CH3 bending 1465e1440 1614.91 1639.91 1635.85
-OCH3 vibration 1390e742 1453.49 1456.17 145163
CeO bend 1035e1149 1148.62 1151.33 1157.21
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compositions led to chemical shifts on a few FTIR
peaks [39]. This could be due to the varying physi-
cochemical compositions of different vegetable oils.

4. Conclusion

In this study, the oils from the seeds of sesame (S.
indicum L.), sweet almond (P. amygdalus), and jatro-
pha (Jatropha curcas) were extracted, with their
extracted oilseed yields observed to be 62.25, 72.50,
and 53.50% (w/w), respectively, showing that the
oilseeds could be categorized as good sources. It
was discovered that the physiochemical properties
of the oil and the ASTM standards were in good
accord, allowing for the synthesis of alkyd resin with
different oil concentrations (short, medium, and
long alkyd resins). A cross-selection of drying, semi-
drying, and non-drying oils based on the iodine
value was used to make the selection for the syn-
thesis of the alkyd resins with varied qualities.
The nine classes of alkyd resins were generated

using the alcoholysisepolyesterification processes,
and the traits of each class were suitably identified.
Calculating the reaction volume and the associated
average degree of polymerization (Dp) allowed the
synthesis of a high molecular weight alkyd to be
identified. From three underused seed oils, alkyd
resins with 25, 40, and 60% oil content were created.
According to the characteristics of the generated
alkyd resins, the surface drying time for the 60% oil
proportion had the longest length of less than two
hours. Except for alkali, the nine manufactured
alkyd resins demonstrated resistance to acid, brine,
and water. The alkyd resins derived from the three
different underutilized seed oils have varying yields
and physical film qualities. According to the phys-
ical and chemical properties of the oils and the
performance evaluations of the alkyd films, they are
practical and environmentally benign adhesives for
surface coating. Based on the resistance to service
media and other physicochemical properties com-
parable to those of typical oil-based paint, sesame-
derived alkyd resins, followed by jatropha, have
proved to be great materials for conventional oil-
based paints. The research was on the development
of alkyd resins from indigenous resources by opti-
mizing different input parameters to produce low-
cost alkyd resins of different grades with appre-
ciable yields and better qualities compared to others
in the literature that had been earlier published and
commercial standards. The variety of vegetable oils
utilized in the alkyd resin business and the
complexity of the new alkyd resins' architectures
determine their qualities. The novel alkyd resins
created in this work include qualities including highTa
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adhesion, hardness, solubility, impact resistance,
abrasion resistance, better gloss quality, high flexi-
bility, and high dry through without the addition of
a drying agent that make them useful in many in-
dustries like paints and surface coatings.
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