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SI. No. Caption Figures

1. XPS survey spectrum of CaO-ZrO2 Figure S1

2. XRD of (a) pure CaO and snail-shell-derived-CaO, (b) m-ZrO2, t- | Figure S2
ZrO2, UiO-66 derived ZrO2, and CaO-ZrO: catalyst.

3. 'H and *C NMR spectra of the synthesized biodiesel. Figure S3

4. FT-IR spectrum of synthesized biodiesel Figure S4

5. EDS spectrum of the recovered catalyst after 5 transesterification | Figure S5
cycles.

6. TOF calculation.
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Figure S1. XPS survey spectrum of CaO-ZrO2
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Figure S2. XRD of (a) pure CaO and snail-shell-derived-CaO, (b) m-ZrOz, t-ZrO2, UiO-66 derived ZrO2

and CaO-ZrOz catalyst.
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Figure S3. 'H (a) and '*C NMR (b) spectra of synthesized biodiesel.



Representative 'H NMR spectra (500 MHz, CDCl3, 27 °C) (a) Biodiesel produced using CaO-ZrO2
catalyst (conditions: 10:1 MTOR molar, 6 wt. % catalyst loading, 1 h reaction time and 70 °C
reaction temperature). (b) Corresponding representative *C NMR spectrum (126 MHz, CDCl3, 27
°C) for biodiesel produced using CaO-ZrO: nanocatalyst. The corresponding numerical
spectroscopic data for synthesized biodiesel are: 'TH NMR (500 MHz, CDCl3, 27 °C): § 5.3 (m, 2H),
4.06 (q, 2H), 3.61 (s, 3H), 2.72 (m, 2H), 2.25 (t, 4H), 2 (m, 2H), 1.57 (m, 2H), 1.23 (m, 20H), 0.84
(m, 2H). 13C NMR (126 MHz, CDCl3, 27 °C): § 176.87, 129.83, 128.12, 60.52, 51.55, 34.18, 25.01,
22.66,20.81, 14.15

Q
[
S 1452
= 850
£ |
[
2 725
-
S 2862
1182
1737
2926

I I
3520 3200 2880 2560 2240 1920 1600 1280 960 640
Wavenumber (cm™)

Figure S4. FT-IR spectrum of synthesized biodiesel.
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KCnt| cK 38.69 6548
OK 2938 2132 Ga
06 - ZrL 06.30  00.98
CaK  25.63 08.25
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Figure S5. EDS spectrum of the recovered catalyst after 5 transesterification cycles.
Turnover frequency (TOF) calculation
% Conversion of soybean oil (Eq. S1)

TOF =
(Time)(Catalyst wt.%)(Molar mass of soybean oil)



