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containing EM bacterial fertilizer material and drug for agriculture application
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Abstract

The objective of this work was to modify the hydrophilic behaviour of NR with
grafting or blending with cassava starch (CST). The scopes of this work was divided
into 4 parts, as detail following. In the first part, the chemical modification of CST and
poly (vinyl alcohol) (PVA) was carried out by using K,S,04 as a catalyst. The viscosity
of PVA solution in the presence of K,S,0g increased as function of reaction time and
PVA Content in solution. The structure of PVA in the presence of K,S,0g changed from
original PVA confirmed by ATR-FTIR. The viscosity of CST decreased as a function of
reaction time and temperature due to its occurrence of chain scission during chemical
modification. In addition, the degradation rate increases with increasing of temperature
due to increasing its driving force. Secondary, the hydrophilic of NR was improved by
grafting with modified CST by K,S,04 as a catalyst. The swelling ratio of the modified
NR decreased as function of CST. In addition, the tensile strength of the modified NR in
the presence of modified CST at 50 phr was the highest value. At high CST content,
both elongation at break and tensile strength of NR-g-CST dramatically decreased due
to phase separation. Tear strength and hardness of NR-g-CST increased as a function
of the CST content. Also, the thermal stability modified NR-g-CST was higher than of
NR/CST blend confirmed by TGA. In the third part, the NR-g-CST and modified PVA
were used a polymer membrane for controlling urea fertilizer since they easily degraded
in soil. The rate of controlling fertilizer from capsule modified PVA, NR-g-CST
decreased a function of DPVA and NR-g-CST coating layers. In case of NR-g-CST, the
complete of fertilizer release from capsule by using NR-g-CST as a matrix were found
to be 60 min. Then, the NR-g-CST containing 50 phr CST was also used as a polymer
matrix to encapsulate Azotobacter vinelandii. The population of EM increased as a
function of immersion time and storage time. In the final part, the CST was blended with
sodium alginate (NaAgl) as a polymer membrane for encapsulated carbendazim (CBZ)
by homogenizer method. The particle size of capsule was about 113 nm observed from
zeta potential and particle size analyzer. The rate of CBZ release from capsule
decreased as a function of NaAgl content in polymer blend. Moreover, the CBZ
microcapsules used inhibit fungi isolated from rice seedlings at age for 2 months. This
product with good controlled-release for reactive agent and water-retention could be

especially useful in agricultural applications.



