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Abstract

Polymers can be natural or synthetic molecules. They are very large molecules having
high molecular mass which are formed by joining of repeating structural units on a large scale.
The repeating structural units are derived from some simple and reactive molecules known as
monomers and are linked to each other by covalent bonds. In the present study we mainly focus
on Synthesis of castor oil based flexible polyurethane and its composites. In this study four fibre
selected are cotton, jute, sisal and hem. The compound was further subjected to stabilityof
polyurethane and their composites under thermal ageing

Introduction

Bio-based materials are now receiving considerable attention in the promotion of
sustainable chemistry in the production of materials by its replacement of petroleum-derived raw
materials in the production of different products needed in various industries. These bio-based
materials are a great alternative to fossil based materials Due to renewable feedstock use, easy
degradation, easy accessible source and use of low energy for production. Plant oils contain
about 15 different fatty acids. Some of them are saturated, including lauric, palmitic, stearic,
arachidic, behenic, and lignoceric acids; some are unsaturated, including oleic, petroselenic,
linolenic, a-linolenic, y-linoleic, roughanic, and erucic acids; and two of them are unusual
fatty acids, ricinoleic and vernolic acids. These fatty acids have chain lengths of 12 to 24
carbons, with one to three double bonds for unsaturated fatty acids. Vegetable oils are vital
biorenewable resources extracted from various plants and are normally named by their biological
source, such as soybean oil and palm oil. Chemically, vegetable oils consist of mainly
triglycerides formed between glycerol and various fatty acids (Verhe, 2004). Most fatty acids
are long straight-chain compounds with an even number of carbons and the double bonds in most
of these unsaturated fatty acids possess a cis configuration. However, some fatty acid chains, like
those in ricinoleic and vernolic acids, bear functional groups, hydroxyl and epoxy groups
respectively (Belgacem and Gandini, 2008). The physical state of vegetable oils depends on both
the nature and the distribution of the fatty acids. Polyurethane foams are low-density cellular
polyurethane materials with limited and reversible resistance to compression. Proper selection of
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catalyst formulation in the preparation of polyurethane foams influences the properties which are
required for a number of applications in upholstery for furniture, bedding, mattresses,
transportation seating and also used in every type of vehicles including automobiles, from buses
to aircrafts

Materials and methods
Synthesis of castor oil based soft polyurethane

Castor oil based soft polyurethane was synthesized by using 4,4-methylene bis
(cyclohexyl) isocyanate with castor oil as polyol dissolved in ethylmethyl ketone at NCO/OH
mole ratio 5:2. The reaction was carried out in a three neck flask equipped with a reflux
condenser at 80°C for 45 minutes under nitrogen atmosphere. The obtained castor oil based
polyurethane was stirred well in a plastic cup using a glass rod in the presence of catalyst
dibutyltin laurate and poured into a flat mould coated with silicone realizing agents to cast the
neat sheet. The polymer was allowed to settle for 12hr in a flat surface without any disturbance.

Synthesis of castor oil and fibre based polyurethane

Castor oil and fibre based polyurethane was synthesized by using 4,4-methylene bis
(cyclohexyl) isocyanate with castor oil as polyol dissolved in ethylmethyl ketone at NCO/OH
mole ratio 5:2. The reaction was carried out in a three neck flask equipped with a reflux
condenser at 80°C for 1hr under nitrogen atmosphere. Two natural fibre sisal and jute and two
synthetic fibre hem and glass was added to the synthesized castor oil based polyurethane and
then the mixture was stirred well in a plastic cup using a glass rod in the presence of catalyst
dibutyltin laurate and poured into a flat mould coated with silicone realizing agents to cast the
neat sheet. The polymer was allowed to settle for 12hr in a flat surface without any disturbance.

Result and Discussion

STABILITY OF POLYURETHANE AND THEIR COMPOSITES UNDER THERMAL
AGEING
Thermal ageing of the polyurethane and their composites are shown in the table 5.5 and
5.6. There is a great weight loss observed in the hard polyurethanes and their composites
compared to soft polyurethanes.

Polyurethane & its | Weight loss (%0)
composites

PUHR1 0.03

PUHR1J 0.08

PUHR1S 0.06

PUHR1H 0.05

PUHR1G 0.06

PUHR?2 0.01

PUHR3 0.02

Table 1.1: Weight loss of hard polyurethane and its composites under thermal ageing
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Chart 1.1: Weight loss of hard polyurethane and its composites under thermal ageing

Polyurethane & its composites Weight loss (%0)
PUSR1 0.08
PUSR1J 0.12
PUSR1S 0.14
PUSR1H 0.09
PUSR1G 0.07
PUSR2 0.04
PUSR3 0.05

Table 1.2: Weight loss of soft polyurethane and its composites under thermal ageing
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Chart 2.2: Weight loss of soft polyurethane and its composites under thermal ageing

Conclusion
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We were able to synthesize castor oil based soft polyurethane and it’s composite. The
synthesized compounds were subjected for FT-IR and XRD. The polyurethane compounds
subjected stabilityof polyurethane and their composites under thermal ageing, From the above
ageing studies it is clear that the hard polyurethane and their composites are having slight
increase weight less in the acidic, basic and hydrolytic conditions

10.

11.

Reference

Adogbo Gideon Majiyebo, Valadaticha Elam Atiwurcha, The Effects Of Matrix Mixing On
The Properties Of Castor Oil-Based Polyurethane Foams, I0OSR Journal of Engineering
(IOSRJEN) www.iosrjen.orgISSN (e): 2250-3021, ISSN (p): 2278-8719, Vol. 04, Issue 08
(August. 2014), ||V1|| PP 01-06.

Alagirisamy, Mothilal. (2016). Breeding oil seed crops for sustainable production,
Groundnut. Pp.89-134, DOI: 10.1016/B978-0-12-801309-0.00005-7.

Aminabhavi, Tejraj M. Namdev B. Shelke, Malladi Sairam, Shivaraj B. Halligudi,
Development  of  transdermal  drug-delivery  films  with  castor-oil-based
polyurethanes,journal f applied plymer science, 2007,33,https://doi.org/10.1002/app.25070
Biermann U, Bornscheuer U, Meier MAR, Metzger JO, Schéfer HJ.2011. Qils and Fats as
Renewable Raw Materials in Chemistry.Angew. Chem. Int. Ed. 50: 3854—-3871.

Bisquera, Wilfredo &Sumera, Florentino. (2011). Regenerable Antimicrobial Polyurethane
Coating Based on N-HydroxymethylatedHydantoin. Philippine Journal of Science. 140.
207-219.

Blackwell,J. R. Quay,M. R. Nagarajan,L. Born,H. Hespe, Molecular parameters for the
prediction of polyurethane structures, Journal of Polymer Science: Polymer Physics
EditionVolume 22, Issue 7 p. 1247-1259,
1984, https://doi.org/10.1002/pol.1984.180220709

Chen, Shoubing& Wang, Tingmei& Wang, Qihua& Pei, Xiangiang. (2011). Damping
Properties of Polyurethane/Epoxy Graft Interpenetrating Polymer Network Composites
Filled with Short Carbon Fiber and Nano-SiO2. Journal of Macromolecular Science. Part
B. 931-941. 10.1080/00222348.2010.497068.

Chiellini Federica, Elizabeth GrilloFernandes, Roberto Solaro, Emo Chiellini,Vera L
Covolan, Roberta Di Ponzio, Polyurethane based materials for the production of
biomedical materials, Macromolecular Symposia 218 (1), 273-282, 2004

Gowariker, V. R., Viswanathan, N. V. and Shreedhar, J. Polymer Science, New Age
International, New Delhi, 2005.

Grad, Sibylle & Kupcsik, Laszlo & Gorna, Katarzyna & Gogolewski, Sylwester & Alini,
Mauro. (2003). The use of biodegradable polyurethane scaffolds for cartilage tissue
engineering: Potential and limitations. Biomaterials. 24. 5163-71. 10.1016/S0142-
9612(03)00462-9.

Gradishar WJ, Tjulandin S, Davidson N, Shaw H, Desai N, Bhar P, Hawkins M,
O’Shaughnessy J. Phase III trial of nanoparticle albumin-bound paclitaxel compared with
polyethylated castor oil-based paclitaxel in women with breast cancer. J ClinOncol. 2005
Nov 1;23(31):7794-803. Doi: 10.1200/JC0.2005.04.937. Epub 2005 Sep 19. PMID:
16172456.

5414


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Aminabhavi%2C+Tejraj+M
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Shelke%2C+Namdev+B
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Sairam%2C+Malladi
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Halligudi%2C+Shivaraj+B
https://doi.org/10.1002/app.25070
https://doi.org/10.1002/pol.1984.180220709

