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e The Fourth Industrial Revolution (4IR) drive is accompanied by substantial advancements ee———
in the use of technological materials, resulting in a massive increase in the quest for a
waste-free environment.
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e Watermelon seeds, often discarded as agricultural waste, are a readily available
byproduct that can be valorized through biodiesel production as an alternative to fossil
fuel, reducing waste while contributing to renewable energy goals and circularity
principles. Zeolite offers a generous surface area and an improved pore system that
increases the reaction rate.
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e This study is focused on investigating the use of zeolite refined from kaolin clay as a ;”":’ _— JON
heterogeneous catalyst in biodiesel production using watermelon seed oil. ggzzfss:::;: - D.ib:ve;u P
Table 1. Availability and biodiesel performance of some virgin feedstock s2 [ <2 5?%5:;“‘* @
Feedstock 0il content Conversion type Temperature Time Catalyst Biodiesel X1 =A .
(5t %) methanol: oil °C) (min) Yield (%) X2 =C £ i; - '; 5
Tobacco seed 35-49 Mild pyrolysis 350 NA NA 67 Actual Factors -
Oleander 60 — 65 Transesterification 4.5:1 60 30 KOH 93 B=18 Actual Factors
Cottonseed ~ 17-23  Transesterification 6:1 40 60 KOH 9 ot ;2575
Mahua seed 35-50 Transesterification 5:1 65 60 KOH a1
Tung seed 30 —-40 Transesterification >:1 55 60 KOH 93 > R
Figure 7. 3D Surface Interaction Effect of Catalyst S

Candlenut 60 — 65 Transesterification 5:1 40 45 - 993

loading and Methanol to oil ratio Figure 8: Effect of Reaction Time and
M ETH O D 9 Methanol to Oil Ratio
R1 (%)
« Development of a zeolite catalyst from kaolinite  + Bjodiesel Production i Table 2: Physicochemical Properties of
« Beneficiation of raw kaolin 5<2> BN B||od|esel Produced
« Preparation of metakaolin (metakaolinisation) Melon Zeolite — S/N Properties/units Produced ASTM
: seed oil Xl Sl ﬁ Biodiesel Method
Raw Kaolin Xe=D c I Density 40°C (g/cm’) (.8946 D 4052
Actual Factors 2 Moisture content 0.05 D4442
Crushing of kaolin e et Y B=75
g — Transesterification MeOH e B 3 Cetane mumber 624 D613
Soaking and Agitation of Raw + M 8 Ddd3
KaOI i n D: Temperature (0C) i S A.Eld IlllﬂleI Wg) D?q' Dﬁﬁq
\ 4 2 A: MeOH:0il (V/V)
i . L - 6  Kinematic viscosity (mm?s) 44 D6751
Formation of Supernatant Crude |~ MOEME Figure 9: Temperature and Methanol to oil ratio et ety (mere)
and Decantation Process lvcerol on biodiesel yield 7 Free fatty acid (%) 037 D19§2
i RT: 2.00 — 45.00 SM 50 - § Flash Pﬂiﬂt(?ﬂ} 136 D93
Dryi t45 °C f 48 h Y Rel - TIC .
rying a or ours Warm water | Purification Impure water | *"" a7.52 e ) Cloud pout (£) ¢ D00
Refined Kaoli 4000- 10 Pour point (°C) 9 D97
erine aolin
v - 11 Calonfic value (KJ'kg) 43636 E11-87
H 3000- .
Figure 1: Schematic Diagram for Refinement of Kaolin Melonezltle:nethyl :
Eﬂﬂﬂ:
 Characterization of melon oil and Methyl Ester ~ Figure 2: Flow Diagram for Biodiesel Production il . )

RESULTS & DISCUSSION ;__;j_‘ﬁ_[_ [ WML

Figure 9: GC-MS Analysis of Biodiesel Produced

CONCLUSION

The study on the Effects of Process Variables using Kaolin-Based Zeolite as
Heterogeneous Catalyst in Watermelon Seed Oil Methyl Ester Production has
demonstrated that zeolite possesses remarkable catalytic activity and stability, making it
a promising alternative to conventional homogeneous catalysts. The utilization of
watermelon seed oil, a non-edible and underutilized feedstock, presents a sustainable
approach to biodiesel production, reducing dependence on food-based oils and
contributing to waste valorization. The transesterification process catalyzed by zeolite
produced appreciable yields of methyl esters with desirable fuel properties that meet
standard biodiesel specifications.
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FUTURE WORK
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Fiqure 3 XRD Pattern of Raw Kaolin _ o This work established a foundation for further optimization and scale-up, paving the
gure . Figure 4: XRD Pattern of Beneficiated way for eco-friendly, cost-effective, and sustainable biodiesel production from
Kaolin unconventional feedstocks.
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