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ABSTRACT

This thesis studied the adsorption capacity of bentonite for nutrients owing to
its crystal expandable structure and significant negative charges on the surface area.
With its high cation exchange capacity, bentonite proved to be an effective adsorbent
material that can improve nutrient retention in soil. The objective of this thesis was to
investigate the adsorption pattern and capacity of bentonite for nutrients in form of
cation (K, Zn?*) and anion (NOgz). The batch experiment was conducted over 17-hour
to assess the optimum condition including initial nutrient concentration and solid to
solution ratio. Freundlich and Langmuir isotherms were employed to assess the
adsorption capacity. The study revealed that the optimal ratio were 1 g of bentonite per
10 ml of nutrient solution and suitable concentration for testing for K* were 100 -
3,000 mg/l, for Zn?* were 100 - 250 mg/l, and for NO3™ were 250 - 1,000 mg/l.
Freundlich iisotherm proved to be the most suitable model for describing the three
studied nutrients, indicating multilayer adsorption characteristics on the heterogeneous
adsorption surface. Notably, the adsorption capacity for cationic nutrients were higher
than those of anionic nutrient. The constants indicating adsorption capacity were
0.1018, 0.0024, and 0.0008 for K*, Zn?*, and NOs" respectively, while the adsorption
intensity were 0.52, 0.96, and 1.10 for K*, Zn?*, and NOg3 respectively. The findings
serve as valuable preliminary information for considering bentonite as a soil
improvement material, especially for soils with low water-holding capacity and

limited cation exchange capability, such as coarse-textured soils.



