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The Use of Starch as a Structural Regulator in the Preparation of Phosphate
Fertilizer with a Controlled-Release Property
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ABSTRACT

The development of eco-friendly fertilizers with controlled-release properties is important for enhancing
the use-efficiency and reducing the environmental impact. In this study, phosphate fertilizers (PFs) were
prepared using potassium dihydrogen phosphate and sodium alginate as the main components. Also, cassava
starch was used as a structural regulator to fabricate the PFs (s-PFs). The preparation of these fertilizer beads
was optimized and their responsive release kinetics reported in terms of the cumulative release ratio (%CRR)
were investigated. It was found that PFs exhibited about 53%CRR, while s-PFs showed 39%CRR within one day.
In addition, the responsive release behavior of these fertilizers under various stimuli including pH, temperature,
ionic strength, and water hardness was investigated. It was found that s-PFs exhibited better controlled-release
efficiency and less stimuli-responsiveness than PFs. This indicated the potential use of cassava starch in the

efficiency improvement of fertilizers for agricultural application.
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UszAnsnmnslduazannansenused winden 11uidedld Anviisninnisulevieainn (phosphate
fertilizers, PFs) Ingldluunaifonlalolnsiaunoans (dinydrogen phosphate) uaglatdsndadiun (sodium
alginate) \iudrusznaundn uonandgdldutaiuiumsmunulasaindunisnioevoasin (starch-
regulated phosphate fertilizers, s-PFs) l#@nwianngiwanzaslunisindsudadeonaz@nwinginssunis
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19 9 a7y anudunsn-ans gumngd AuusswestloneuLazAunIEAeveni WuRy nwudn s-PFs
fiusyAnsnmmununisUanUdesiiiniiuaznisnevaussiofinssdulionni Prs mafnwiiiuandiifiuds

Usglorivosudaiulunisiinsednsnmdedwmsunisiildldlunisinuas

Keywords: Cassava starch, Phosphate fertilizer, Controlled-release

o o w

AdnAgy: wlaly Jevleawn nsauaunsuandaes

* Student, Master of Science Program in Chemistry, Materials Chemistry Research Center, Department of Chemistry, and Center of
Excellence for Innovation in Chemistry, Faculty of Science, Khon Kaen University
** Lecturer, Department of Chemistry, Faculty of Science, Khon Kaen University

719



	PMP3 นางสาวสุพัตรา เทียมวงศ์



