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Abstract: We have performed microencapsulation of phenyl acetate using poly (urea—formaldehyde) as
a shell material, and studied the effect of agitation rate, core/shell mass ratio, surfactant concentration,
and reaction time on capsule characteristics such as size, shell thickness, and surface morphology. The
formation of microcapsules was confirmed by FTIR and TGA, and capsule characteristics were studied
by optical microscopy and FE—SEM. Capsule size and shell thickness reduced with increasing agitation
rate. As the mass of shell material was increased, shell thickness and nanoparticles on capsule surface
increased. Capsule size and shell thickness decreased with increasing the concentration of a surfactant.

Increasing reaction time caused increased capsule yield and shell thickness.
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Figure 1. Microencapsulation process used in this work.
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Table 1. Experimental Conditions and Results of Microencap-
sulation

Run Agitationrate Time Core/Shell EMA Yield  Size

no. (rpm) (h) ratio” (%)® (%)°  (um)!
1 600 4.5 12.6:1 2.5 77 257
2 800 4.5 12.6:1 2.5 77 154
3 1000 4.5 12.6:1 2.5 69 121
4 1200 4.5 12.6:1 2.5 61 103
5 1400 4.5 12.6:1 2.5 77 100
6 1200 4.5 10.9:1 2.5 71 95
7 1200 4.5 9.7:1 2.5 70 108
8 1200 4.5 8.7:1 2.5 70 109
9 1200 4.5 12.6:1 1.5 70 116
10 1200 4.5 12.6:1 3.5 78 100
11 1200 4.5 12.6:1 4.5 76 95
12 1200 5.5 12.6:1 2.5 66 95

“Mass ratio of core/shell materials. PEMA concentration in its aqueous
solution. “Ratio of the mass of recovered microcapsules to the total mass
of core and shell constituents. “Mean diameter of the capsules obtained.

Polymer (Korea), Vol. 35, No. 2, 2011



154 zold -

o

it - frad - 24

e

- S. Vijay Kumar - 533 - 43k

e

QIEQi) Wk (a) 2] UF resine 210~280 T Folld 3243 2 olrk= S ek

S B3tk (b) 2] vAiEe] SN EME @9 (09 53 Table 1 ¥ Figure 4¢] YeRd 37} Zo] 35t e A4S mhkET

< 25 vehdle 2vA Aiavt B, R 40k A8S 7} =575 AoAE 43S ®ATHRun no. 1-5). W% 57

Ll Pel= S RV eo] o] 2 A, Bk 2R sldoAlEe]EL] ofHA
TESE NMR 2AolME, w|AI7EES NMRE- opAllEe]| YWof 3021t o] ] whzell Fig 2717} FopAl= 2o ofallE) $-H, wRk

WKt % ofzisle] mAES AlAS 'H < 5793 A7} 1 St SRR e AR HAsks 0% LERSTHRun no.

b 8] VehA) ik okge, AieS Ee A S NMRE oF 1,23, 4,5 217188, 149, 102, 93, 77 nm). O12E MM %7}
Al Wol 37 3 olsfale] AEuhe Aiek 'H NMRE 274
# 23} oo =] 9127} PRl ol it 9l 5
Joplelo] =7} 0] Q) ok, sidopleiol=r Aisute] o] 5 @

Transmittance(a.u.)

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber(cm)

1001
@)
801
60-
401
b
20 (b)
0 ©
100 200 300 400 500

0

Remaining mass(%)

Temperature(°C)

Figure 3. Infrared spectra (top) and TGA thermograms (bottom)
of (a) UF resin; (b) microcapsules; (c) phenyl acetate.
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Figure 2. Surface and shell morphology of microcapsules obtained Figure 4. Relationship between mean diameter of microcapsules
at various agitation rates. and agitation rate.
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Figure 5. Size distributions of microcapsules prepared at different
agitation rates.
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