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Effects of the concentration of NaCl, the concentration and the molecular weight of chitosan on the
permeability of capsule type. fertilizer and herbicide were investigated.

The encapsulating process was based on the electrostatic interaction between chitosan (a polycationic
polymer) and sodium alginate (an anionic polysaccharide). Sodium aiginate solution (1%) was dropped inio
chitosan solution (1%) in which various amounts of NaCl was added. The capsule strength was increased with
the addition of NaCl and the maximum value of capsule strength was observed at 0.3M NaCl. Capsule type
fertilizer and herbicide were immersed in deionized water to determine its permeability, and it was affected
by the concentration of NaCl and chitosan, and the molecular weight of chitosan. As the concentration of NaCl
in chitosan solution increased, permeability of the capsule increased and marked the maximum value of 88%
(fertilizer), 87% (herbicide) at 0.75M NaCl. As concentration of chitosan solution increased, permeability
tended to decreased; it showed the maximum value of 90% (fertilizer) and 90.3% (herbicideg at 0.25%
chitosan and the minimum value of 83% (fertilizer) and 82% (herbicide) at 1% chitosan. Permeability of
fertilizer and herbicide aiso decreased, as the molecular weight of chitosan (material of capsule) was
decreased; it was showed 86% (fertilizer) and 83% (herbicide) at M.W 330,000 (sonication time Cmin) and 52
% (fertilizer) and 51% (herbicide) at M.W 119,000 (sonication time 180 min).

The chitosan-alginic acid capsule was manufactured (defined as prepared capsule), dried for 6hrs and
immersed in deionized water (defined as restored capsule) to examine restoration of capsule. Restoration of
capsule was good, and capsule strength was slightly decreased form 20 g/cm? (prepared capsule) to 17 g/cm?
(restored capsule).
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Table 1. Conditions for depolymerization of chito-
san using the ultra sonication

Instument Sonic Dismembrator 550
Puls 20%

Puls on 30sec

Puls off 30sec
Tip Dia. 1 inch
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Table 2. Conditions employed for strength measure-
ment of fertilizer and herbicide capsule
using universal testing machine

Universal Testing

Instument Machine (INSTRON)
Sampl ¢0.5cm
Crosshead 10 min/min
Chart speed 10 min/min
Load speed 10kg
Plunger type Spherical (¢ 2.5 cm)
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sule A4 922 A} (Kim and Rha, 1988). 99
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Fig. 1. Effect of NaCl concentration on the capsule
strength.
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Fig. 2. Effect of NaCl concentration on the permea-
bility of 12 chitosan-alginic acid capsule (fe-
rtiizer).
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Fig. 3. Effect of NaCl concentration on the permea-
bifity of 1% chitosan-alginic acid capsule
(herbicide).
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Fig. 4. Effect of chitosan concentration on the per-
meability of chitosan-alginic acid capsule (0.3
M NaCl, fertilizer).
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Fig. 5. Effect of chitosan concentration on the per-
meability of chitosan-alginic acid capsule (0.3

M NaCl, herbicide).
Table 3. Changes in molecular weight of chitosan
during sonication
Sonication time (min) Molecular weight

0 330,000

10 293,000

30 236,000

60 174,000

120 125,000

180 119,000
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Fig. 6. Effect of molecular weight of chitosan per-
meability of chitosan-alginic acid capsule (1
% chitosan, 0.3M NaCl, fertilizer).
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Fig. 7. Effect of molecular weight of chitosan on the
permeability of chitosan-alginic acid capsule
(1% chitesan, 0.3M NaCl, herbicide).
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Table 4. The capsule strength and permeability of fertilizer and berbicide (1% chitosan-alginic acid capsule,

M.W; 3.30X10°, p.3M NaCl)
p

Capsule Fertilizer Herbicide
Strength (g/cm®) time permeability (%) time permeability (%)

Prepared 20 1hr 50305 1hr 473+ 05
capsule 6hrs 568 + 0.5 6hrs 60.1%04
12hrs 803+ 04 12hrs 781+ 04

24hrs 86303 24hrs 832104

Restored 17 1hr 285104 1hr 302+ 04
capsule 6hrs 403105 6hrs 52103
12hrs 779104 12hrs 731+ 04

24hrs 86.1 + 0.3 24hrs 824104
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o)At 1241 H = AT 129 capsuled} AR
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cpasuleS AZRE F A B Yo BYAZ HY 2
g 2929 capsules} Hl@3] BDAZ capsule
¢33 5451 (Fig. 8).
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Fig. 8. Photographs of capsule form.
A : Prepared capsule
B : dried capsule
C : Restored capsule
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2360009 EHEE 83%, 77% 2 76% 01U 174,000,
125000 2 1190009 494 FIA=E 69%, 60% L 51%
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