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Evaluation of nutrient release characteristics of modified lignin—coated slow-release fertilizers

YIN Jing', LI Dong’, LI Yangwenzheng', DUAN Yali', JIAO Yangqiu', SHI Qingsheng’, CHENG Ningning'", ZHU Zhiqiang""

(1. College of Tropical Crops, Hainan University, Haikou 570228, China; 2. College of Ecology and Environment, Hainan University,
Haikou 570228, China; 3. College of Environment and Resource Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: To investigate the differences in nutrient release characteristics of modified lignin-based slow-release fertilizers under different
evaluation methods, the hydrostatic dissolution rate method at 25 °C, the field landfill method, and thermogravimetric analysis were used to
analyze the nutrient release patterns of two slow—release fertilizers(10-4-6, 8-4-8) formulated with modified lignin in soil and water, and the
differences between the two evaluation methods were compared. The results showed that the cumulative nutrient release rates of the two slow—
release fertilizers in soil and water were 8.45%~13.5% and 53.8%~57.9% at day 1 and 28, respectively, which were lower than 15% and
80%, respectively. The critical point for the differences in the total nutrient release patterns of the two slow—release fertilizers in soil and water
was 84 d, and the total nutrient release patterns converged in the first 84 d, after which the difference became larger. Thermogravimetric
analysis showed that the percentage of residues of slow—release fertilizers increased in both evaluation systems as the release time of slow—
release fertilizers increased. The differences between the two evaluation methods were obvious mainly at the 250~500 °C stage, and the heat
loss rate of the modified lignin slow—-release fertilizer after hydrostatic incubation increased by 1.65~2.28 percent points compared with that
after soil filling. The study showed that there were large deviations between the two evaluation methods in determining the nutrient release
characteristics of the modified lignin slow-release fertilizer, and the nutrient release performance of slow-release fertilizer with a slow—
release period longer than 84 d in soil could not be accurately evaluated using the hydrostatic dissolution rate method.
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Figure 2 FTIR spectra of two types of slow—release fertilizers
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