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Abstract

Today the use of renewable and environmentally friendly fuels has Received: 4 March 2024
attracted the attention of scientists more than ever, due to the emission of Accepted: 18 November 2024
toxic and greenhouse gases resulting from the combustion of fossil fuels. Page Number: 8-18

In this research, capparis spinosa (mountain watermelon) oil was used to
produce biodiesel and recycled ferromanganese catalyst. ferromanganese
catalyst with different concentrations of potassium loading and product
production efficiency were calculated. The best efficiency (86.5%) was
obtained in the condition of 5 M concentration of potassium in 3 grams of
ferromanganese catalyst. The morphology and characterization of
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the prepared catalyst were determined by X-ray diffraction (XRD) and Keywords:

scanning electron microscope (SEM) analysis, X-ray energy diffraction Biodiesel,

spectroscopy (EDAX), and infrared spectroscopy (FTIR) analysis. Alkaline Heterogeneous
Comparing the results of the structural investigations of the produced Catalyst,

biodiesel with the standard sample shows a successful production with Cappris Oil,

a high purity percentage. Ferromanganese
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Table 1. Transesterification condition.

KOH concentration Catalyst Weight Biodiesel Yield

(M) (Wt%) (%)

5) 3 86.5

5 5 83

5 2 85

10 3 77.6

10 5 715

10 2 782
87
86/5
- 86
@ 85/5
- 85

b

a 84/5
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Figure 2. Plot of efficiency of catalyst loaded with S M potassium.
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Figure 3. Plot of efficiency of catalyst loaded with 10 M
potassium.
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Figure 3. FTIR spectrum for produced biodiesel.
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Figure 4. FTIR spectrum for standard biodiesel.
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Figure 6. FTIR spectrum for catalyst support.
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Figure 7. FTIR spectrum for catalyst 5 M.
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Figure 8. FTIR spectrum for catalyst loaded with KOH 10 M.
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Table 2. average weight percentage of elements in catalysts.

5M Catalyst

Elements support
C 3890 5278 3153 4563 46.78 59.11
(6] 35.65 36.31 37.07 40.28 3420 3245
Na 0.70 0.49 0.47 0.35 1.08 0.71
Al 0.72 0.43 0.70 0.45 0.52 0.29
Si 2.58 1.50 3.96 2.45 6.24 3.37
S 2.26 1.15 1.67 0.90 351 1.66
Cl 0.24 0.11 0.38 0.19 1.40 0.60
K 12.90 5.38 15.71 6.98 0.94 0.37
Ca 0.99 0.40 1.13 0.49 0.34 0.13
Mn 3.64 1.08 6.07 1.92 3.16 0.87
Cu 0.87 0.22 0.52 0.14 1.01 0.24
Zn 0.56 0.14 0.79 0.21 0.82 0.19
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Table 3. Compression of present work with other researches.

Catalyst -
Catalyst name V\E;Iei{71 zi Biodiesel
4 g Yield (%)
(wt%)
KOH/ 3 86.5 Recent
ferromanganese work
(Helmi,
KOH-NaX 2.3 90.33 Tahvildari,
etal., 2021)
(Helmi,
Hemmati,
KOH-AILO; 1.6 94 &
Tahvildari, o
2021) SEMMAG:500k«  DerBSE | Topm MRATTESSY
(He|mi' View field: 43.34 ym  Date(m/dfy): 08/21/23 n
KOH- " o Hemgr(natl,
Clinoptilolite o OM Guly Lioadis 38 )l CarutlGls SEM Y il
Tahvildari, )
2022) Figure 13. SEM images for catalyst loaded with KOH 5 M.
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