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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
1no. {rpm) (h) ratic” (%)" (%) (um)?
1 600 45 12.6:1 2.5 77 257
2 800 45 12.6:1 2.5 77 154
3 1000 45 12611 25 69 121
4 1200 45 12.6:1 25 61 103
5 1400 45 12611 2.5 77 100
6 1200 45 10.5:1 2.5 71 95
7 1200 45 9.7:1 2.5 70 108
3 1200 4.5 871 2.5 70 109
9 1200 4.5 12.6:1 1.5 70 116
10 1200 45 1261 35 78 100
11 1200 4.5 12.6:1 45 76 95
12 1200 5.5 1261 2.5 66 95

PEMA concentration in its aqueous
solution. “Ratic of the mass of recovered microcapsules to the total mass
of core and shell constituents. “Mean diameter of the capsules obtained.
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Figure 3. Infrared spectra {top) and TGA thermograms (bottom)
of (a) UF resin; (b) microcapsules; (¢} 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.

of we} oo} 27k ghskad oA AAle) Eso] let
=N, e PSR TR RS SRR A} Rl
= Hoe et

& = , AR =T
5 E2F Fobs BES velc) g A%o] S THE ol
© ] 2R 9 g & A8Eolt EABRE vt
W el Bl 2k AgEolrh SR wiiel, A oR
Rkl 2] FAERE olgXe] 7)ol 30t A1) W] AoR

Ae A0 olget

NS 1200 rpm, HREAIRF 4 5417F EMA 55 2.5 wit%, @
ool E Fdgke 7 A1Z1 Aol core/shell RS 913}
ANA vAEeLE 6 tHRun no. 4, 6, 7, 8). AEA o 7= ut
TAEAY S TR W oE WElE F90tk Table 19 Le}
W A 7o) g A7 T s} QISIc) k(R =7l HelEE
ARBIARE edgkorh e A7) RXE fARRE HElS veplis A
o] gRIFSIt} o)7L WRIGEY} FATHILE core AL F= FY
ajo, A g 7] Y A o) $AI] Wi 2 o))
ek

S, Bt B o] T7IEPEA 95 A7) Run no. 4, 6, 7, 8
oA 217} 93, 136, 144, 184 nm= S7181= Zlo] gl ie). wréh
AE) el B2 ezl oFe F7IERE Zlo] B SItHFigure
6). o3k, Bt IEHe o LMAIH 89 F HEs T
Zue] 5Tt TRl e enll B wkesle] BEAE
S7PA71AL, Ui 8o FollA EAke] A Trkekd 284 9
A2 Mt i ey vifo s saEi

RS 1200 rpm, WRSAIZF 454178 core/shell AWE 11
AN Aol AWZAIAIQ) EMAS) w52 WatAA w73}
= S8t Run no. 4, 9, 10, 11). EMAS] %7} 1.5, 2.5, 3.5,
4.5 wt%=E S7Vsh & 4t 2740] 116, 103, 100, 95 um=. 7+
281 AES UeERIGIL) o] EMAY] 557} S71kE o] 2k
IAAE eFgslE 4= o) wiEoR ) e EMAY) 550}
1.5, 2.5, 35, 4.5 wt%= 7P A& 777} 138, 93, 71, 63
nm=. Z4shs 202 UERt o] EMA 5% S710l ulg} od
e Z77) Fashaa oEAd AAe mHAe] Fkshe Wi,

2

Figure 6. Surface morphology of microcapsules prepared using
increased amounts of shell material.
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