464

464

Polymer (Korea), Vol. 27, No. 5, pp 464-469 (2003)

gelske) =R Aelst B S5t FehzEgE
spolaz e T PE AT WAL 9

g’ g E - oA - A
st e QR gty 3y
(200349 649 59 A4, 20039 94 8Y Ae)

Influence of Surface Treatment of SiO, and Stirring Rate on Fragrant
Oil Release Behavior of Poly(&s-caprolactone) Microcapsules

Soo-Jin ParkT, Young-Jun Yang, Jae-Rock Lee, and Dong-Hack Suh*
Advanced Materials Division, Korea Research Institute of Chemical Technology
P.O. BOX 107, Jangdong, Yusong, Daejon 305-600, Korea
*Department of Chemical Engineering, Hanyang University,

17 Haengdang-dong, Seongdong-gu, Seoul 133-791, Korea
te-mail : psjin@krict.re.kr
(Received June 5, 2003;accepted September 8, 2003)

=5 A= 21 A=t rle|lazAee] Fn e sl mAe 9l diste] s Boir =
A7) A gede EH 30 wt%, 20 wt% 12]32 10 wt%2] HCIZ NaOH 495 AM8-315ick Ale]7le]
29 Ak o 29 971528 Boehme] AH L o]gste] SAsI e, 1 “P e
F¥)= BETH= °183 N, 7]74]«1 E%ﬁ‘% E?5H o glet ATATHS ARESt] FRaE FAR ARpE
AEAR sh= PCL wholazqed Axstglon, Al Azt 375 FHA717] Sste] 259
= ol&shslth Az who|aR %4 %‘Et F3 AvAE olgste] BdEsgew, FT-R $4& &9
o Ad=Ae] =SS Flstginh B3 vlo|a= e i WE As= A¥ET] A3 UVAais. &
FRFEHE iﬂf‘:i 574?5}01 SE% Tl F= AEIsieh A A wit S50 S71Rk] m

_— o—4—= /|

Oh, 0.

A0 2717 35 umel A 21 pm= gastglon], Aelste] A4elE Ea) wERAe] 104 1211
o F7hgtel we) Bhiel FATe] oF 20% F/1SA V1A B Aeskel A71wsk 78004
134 meq/g0 % Z7Feke] Fish Aelhel Akely) FEAG] B4R Q3] Fie Aol BE WE &
7 AT o 5 gl

o

ABSTRACT : In this work, the fragrant oil release behavior of poly(e-caprolactone) (PCL) microcapsules
containing SiO, was investigated. The SiO, was chemically treated in 10, 20, and 30 wt% hydrochloric acid and
sodium hydroxide. The acid and base values were determined by Boehm’s titration technique and N,/77 K
adsorption isotherm characteristics, the specific surface area and total pore volume were studied by BET. The
PCL microcapsules containing SiO, and fragrant oil were prepared by oil-in-water (o/w) emulsion solvent
evaporation method. The shape and surface of PCL microcapsules were observed using image analyzer and
scanning electron microscope (SEM). The fragrant oil release behavior of PCL microcapsules was characterized
using UV/vis. spectra. The average diameters of PCL microcapsules were decreased from 35 to 21 um with
increasing stirring rate. It was found that in the case of acidic treatment the fragrant oil adsorption capacity and
release rate were increased due to the increase of specific surface area and acid value. In the case of basic
treatment, the fragrant oil adsorption capacity and release rate were decreased due to the decrease of specific
surface area and the increase of acid-base interactions between SiO,-NaOH and fragrant oil with increasing base
value of SiO,.

Keywords : microcapsule, fragrant oil, poly(e-caprolactone), surface treatment, release behavior.
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Table 1. pH and Acid-base Values of SiO, before and
after Chemical Treatments

pH acid value base value
[meq./g] [meq./g]
Si0,-as received 64 96 78
Si0,-HCI (10 wt%) 5.6 103 69
Si0,-HCI (20 wt%) 45 114 58
Si0,-HCI (30 wt%) 4.1 120 51
Si0,-NaOH (10 wt%) 7.5 90 95
Si0,-NaOH (20 wt%) 8.7 84 115
SiO,-NaOH (30 wt%) 10.3 79 134
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Figure 1. Adsorption isotherms of N, at 77 K on SiO,.

Table 2. N,/77 K Adsorption Data of the SiO, Studied

Seer'(m’g)  Vi'(em’lg)  Ry'(A)
Si0,-as received 78.1 0.97 199.4
Si0,-HCI (10 wt%) 78.9 1.02 185.4
Si0,-HCI (20 wt%) 96.2 1.07 142.7
Si0,-HCI (30 wt%) 121.1 1.11 109.8
Si0,-NaOH (10 wt%) 65.4 0.82 230.0
Si0,-NaOH (20 wt%) 64.9 0.80 236.6
Si0,-NaOH (30 wt%) 56.7 0.46 285.0

“Specific surface area from BET method by N,/77 K adsorption.
"Total pore volume.
“Average pore diameter from empirical equation of Rp = 4V1/Sggt.
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Figure 2. SEM photographs of PCL microcapsules prepared
with different stirring rates. (a) 1000 rpm, (b) 2000 rpm, and
(c) 3000 rpm.
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Figure 3. FT-IR spectra of PCL, fragrant oil, SiO,, and PCL
microcapsules.
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Figure 4. Fragrant oil release rate of PCL microcapsules pre-
pared with different stirring rates.
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Figure 5. Fragrant oil release rate of PCL microcapsules
containing untreated or surface treated SiOs.
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