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1) Carbon Quantum Dots (CQD) Synthesis 4) Selected route for the synthesis of Figure 1. Photodegradation results of the application of different photocatalysts (100 mg/L) for the removal of 10
. magnetic TiO,/CQD mg/L AMX, 10 mg/L SMX and 10 mg/L TMP from water using simulated solar irradiation (2 h for AMX, 1 h for SMX
CQD were synthesised via a o _ and 0.5 h for TMP). (LOD stands for limit of detection.)
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using urea as N dopant. achieved using simple co-precipitation method. Table 1. Fitting models of each response of the CCD where factor x, is quantity of urea in CQD, factor x, is Fe:Ti
Final composite named TiO,@CQD@MNP. ratio and factor x5 is reaction time (min). Y represents the C/C, ratio in the photocatalysis experiments, the
2) TiO,/CQD Incorporation saturation value in the magnetization response, and the percentage yield in the yield response. When the
2 16 mL NH,OH (25%) determination coefficients (R?) is higher than 0.8 (indicating satisfactory fit) and the lack of fit were higher than 0.05
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The photocatalysts (100 mg/L) were tested in a phosphate buffer (pH 8.0), antibiotic solution. Each solution ©  04- -40 B Yield (%)
was irradiated (AMX, 2h; SMX, 1 h; and TMP, 0.5 h for CCD and AMX and TMP, 1 h and SMX 1.5 h) in a 0.2 L 50
solar radiation simulator. S
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. Aliquots of in C/IC,, where C Figure 1. Comparison of the desirability function prediction (Objective) with experimental results on the 5
1 mL denotes the residual responses by three batches of photocatalyst (FFDF1, FFDF2 and FFDF3) synthesised according to the determined
—> Ll - =3t # filtered with antibiotic  concentration |  ©OPlimum synthesis conditions.
NS - 0.22 um after irradiation, and C,
U U o syringe filter ~ Antibiotic quantification | is the concentration in
T Irradiation by HPLC-UV the corresponding dark _ — _ _ _ -
Photocatalyst (55 W/m?) control. A systematic approach combining different experimental designs (CCD and FFD) was applied to optimise

the synthesis of TIO,@CQD@MNP nanocomposites

AC KN OWL E D G E M E N T S  The optimisation study showed that the Fe:Ti ratio was the most influential factor, and the optimal
synthesis conditions were determined as: [Fe:Ti = 1.2:1], [CQD:TiO, = 4% (w/w)].

» Under these conditions, the material exhibited a magnetisation of 38.8+0.6 emu g™, a yield of 70.5£0.4%,
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