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N-Release Kinetics of Slow-Release Fertilizer by Alginate-Talcum Aerogel
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ABSTRACT

N-slow release fertilizer was fabricated using new materials as urea adsorbent; sodium alginate
(SA) and talcum (T) were used to form aerogel beads with various SA:T ratios, that are 10:0 (T0), 10:1
(T1), 10:2 (T2), 10:5 (T5), 10:10 (T10) and 10:30 (T30). The structures of aerogel beads were
characterized by XRD and FT-IR spectrometry. Regarding this our research, The N-release kinetics by
Zero-order, First-order and Higuchi models. Were studied all release kinetic model results showed the
release of urea in SA-T aerogel beads. The results show that the release rate of urea depends on SA:T
ratios in aerogel beads. For the first-order model, it was found that the lowest urea release rate was
around 0.2713 day” for T2, which were lower than three times of TO, free talcum. These results
attributed that adding talcum into SA-T aerogel beads significantly affects the release rate of urea in the
slow-release fertilizer. This research shows that N-slow release fertilizers in the form of aerogel that

beads can furtherly improve the efficiency of slow-release fertilizers.
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Table 1 Sodium alginate and talcum ratio in aerogel composites

sample Sodium alginate(g) Talcum(g)
TO 10 0
T1 10 1
T2 10 2
T5 10 5
T10 10 10
T30 10 30
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Figure 1 Fourier transform infrared spectroscopy (FT-IR) spectra of Alginate,

Talcum, and Alginate-Talcum composite
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Figure 2 The X-ray diffraction (XRD) pattern of Alginate, Talcum, and Alginate-Talcum composite (T2)
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Figure 3 The urea release of slow release fertilizer aerogel bead by FT-IR spectra (T2)
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Figure 4 Zero-order kinetic model plot for the release of urea fertilizer
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Figure 5 First-order kinetic model plot for the release of urea fertilizer
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Figure 6 Higuchi kinetic model plot for the release of urea fertilizer
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Table 2 Summary of kinetic parameters obtained by Zero-order, First-order, and Higuchi model for

the release of urea fertilizer, respectively

sample Ko(day™) R? k,(day™) R? ky(day™) R?
TO 0.2682 0.8665 0.402 0.8819 0.1872 0.8294
T1 0.2344 0.8389 0.3305 0.8451 0.1450 0.8144
T2 0.2021 0.8331 0.2713 0.8353 0.1084 0.8133
T5 0.2496 0.9355 0.3518 0.9504 0.1534 0.8751
T10 0.2726 0.8953 0.4076 0.9164 0.1894 0.8405
T30 0.2943 0.9 0.4677 0.923 0.2225 0.8502
100 17
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Figure 7 The urea release rate comparison of slow release fertilizer aerogel beads for 1 and 2 day
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