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Review on the physical stability of suspended fertilizer systems

HAN Zhi-wei', WANG Lin-lin"", LIU Zun-qi', YUE Ji-sheng’, ZHAO Dong-mei’, ZHAO Dan', CHEN Bai-ji', NI Yu-
hang' (1. College of Chemistry and Chemical Engineering, Xinjiang Agricultural University, Urumugi Xinjiang 830052;
2. Xinjiang Huier Agricultural Group Co. Ltd., Changji Xinjiang 831100 )

Abstract: Suspended fertilizer is an important raw material in the application of water and fertilizer integration technology.
Its high concentration and flexible and adjustable formulation show great potential in modern agricultural development.

However, the characteristics of high nutrient composition also lead to the crystallization, stratification, sedimentation and
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Extraction of water-soluble CI', NO;, and SO,” ions in saline alkaline soil and simultaneous determination by ion
chromatography

KONG Ling-e', JIN Qi', LI Han’, SUN Zi-yi', ZHANG Yu-han', ZHENG Lei*", MA Chang-bao’, WANG Hong' [ 1.
Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, China National
Center for Quality Inspect and Test of Chemical Fertilizers ( Beijing ), Laboratory of Quality and Safety Risk Assessment
for Agricultural Products from Fertilizer Sources, Ministry of Agriculture and Rural Affairs ( Beijing ), Beijing 100081;
2. Cultivated Land Quality Monitoring and Protection Center, Ministry of Agriculture and Rural Affairs, Beijing 100125 ]
Abstract: The study was to establish a method for the exiraction and determination of water-soluble CI", NO;, and SOf_ in
saline alkali soil by ion chromatography (IC ) . Two soil samples from saline alkali soil in Xinjiang and Ningxia were selected.
The orthogonal test was conducted to optimize the extraction process of soil water-soluble anions. The ratio of water-extract
solution and soil showed a significant impact on the determination results of water-soluble ions. The extraction procedure was
set as: the water and soil ratio was 5 : 1, the oscillation time was 3 minutes, and the extraction solution was centrifuged
prior to passing 0.45 m filter membrane, the concentrations of water-soluble C1I”, NO;™ and S0,”ions in the water-extract
solution were simultaneously determined by IC. The results showed that the concentration range of standard working curves
for determining the ions by IC was 0.2-20 mg/L. According to the results of measurements of blank data, the detection limits
were 0.18 mg/kg for CI', 0.12 mg/kg for NO;™ and 0.38 mg/kg for SO,>, respectively. The relative standard deviation of
measured values of each soil sample with 6 replicates was less than 5%. The recovery rate was in ranges of 90.6%—104% when
adding the standard ion solution to the soil extracts. The results by IC for determining CI", NO,™ and SO,” ions in the water-
extract of saline alkali soil sampled form 11 different sites had good correlation with the measure values by other method. It
was suggested that water-soluble CI", NO;™ and SO,” ions were extracted from saline alkali soils could be simultaneously
determined by IC with high accuracy and precision.

Key words: ion chromatography; saline alkali soil; water-soluble C1™; water-soluble NOy; water-soluble SO;~
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other instability problems in the process of storage, transportation and application process, which restricts the development
and application of suspended fertilizer to a greater extent. The mechanism, selection of auxiliaries and process optimization
of suspension fertilizer stability were reviewed in this paper. The instability mechanism was mainly proposed from the aspects
of Austenitic ripening, Van der Waals’ force and gravitational effects. The factors affecting stability included the particle
size of suspended particles and the viscosity of the suspension system, electrostatic repulsion, steric hindrance, solvation
and so on. Suspension of fertilizer system composition was complex, the optimization of system stability needed to be
effectively linked with the mechanism of research, the future stability of suspension of fertilizer research should be effectively
guided by the mechanism of research, targeted additives and the improved process in order to find an effective way. This
review could provide theoretical basis and method for the optimization of storage process of suspension fertilizer production.

Key words: suspension fertilizer; stability; mechanism; additives; process optimization
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