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EXPERIMENTAL MATERIALS/METHODS

Rubber Seed

Saponification of Rubber Seed Oil

Ca and Zn metal soaps of rubber seed oil (RSO) were prepared by metathesis
in aqueous alcoholic solution as described previously (Egbuchunam et al.,

AlIM

Rubber Seed Oil (RSO)

2007).
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) 8 The metal soaps and pure paraffin wax were characterized using Fourier
To explore Strategies towards ‘ ﬁ' ‘ ﬁj I || Transform Infrared Spectrophotometry (FTIR).
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ST Major Drawback: Low improving the thermal stability CH—0-C-R  + 30K — CH—of + C-ON:'mmmp 3RC-O'Na* + ZnS0y = (RC=0alnyg + MNay0,
~ of the fractional T?_ﬁ;rprgglsgzaobrzl(ljtgcﬁvl_iglw of paraﬁin WwaX using metal ‘ o ‘ Thermal degradation studies were carried out using simultaneous TGA/DTA
distillation of crude oil. soaps of RSO and their I metal soap on: pure paraffin wax, paraffin wax stabilized with Ca and Zn soaps of RSO,
admixtures GHy- D= gLR CH.—CH paraffin wax stabilized with admixtures of calcium and zinc soaps of RSO.
Rs0 (R =R, R and Ry The kinetic parameters for the degradation process were determined using
Broido’s method (Balkose et al., 2010) and Coats-Redfern’s method (Pal et al.,
2023).
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Typical thermogravimetric and derivative curves for PW/metal soaps of RSO show multiple stages of Kinetic Models f or the Thermal Degr adation Of P W/ metal soaps Of RSO Blends N \ = | The residual mass obtained at 500°C was highest for PW/0.5 wt% CaRSO (26.43%) and PW/20% ZnRSO | =
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decomposition in comparison with pure paraffin wax which exhibited a one — step decomposition 2 \ L (24.12%). .
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0‘ ’o R T IB E : The values obtained for the activation energies using Broido’s equation was highest for PW/Ca-RSO at n
.’ “ m 0.5% and the admixture having 20% Zn content at 55.92 and 44.67 kJ/mol respectively. :
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S E» 3 2 50 PW/0.5 wide CaRSO - having 20% Zn content improved the thermal stability of paraffin wax :
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0.2 4.5 o = 20 PW/0.5wt%ZnRSO N— i - n The data obtained in this study represent new findings and provide additional impetus for the :
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’ 0 100 200 300 400 500 600 0 100 200 300 400 500 600 ® PW/0.5 Wt% CaRSO - = [ Metal soaps of RSO are biodegradable additives obtained from renewable resources that contributes to .
0 Temperature, °C Temperature, °C 10 | | - | » PW/0.5 wt% ZnRSO : global sustainability and its commercialization remains a major challenge and on — going research based | 4
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Typical Broido plots for PW/metal soaps of RSO blends Typical Coat-Redfern’s plots for PW/metal soaps of RSO blends

KINETIC PARAMETERS OF PW/METAL SOAPS OF RSO BLENDS
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FTIR spectra of metal soaps of RSO

Metal soaps are usually identified
by the characteristic strong

asymmetric stretching band
occurring in the 1500-1600 cm™
region
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