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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 Si0O,-NaOH and fragrant oil with increasing base
value of Si0,.
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Table 1. pH and Acid-base Values of SiQ, before and
after Chemical Treatments

pH acid value base value
, [meq./g] [meq./g]
Si0,-as received 6.4 9 78
Si0,-HCL (10 wt%) 56 103 69
Si0,-HCI (20 wt%) 45 114 58
Si0,-HC1 (30 wt%) 4.1 120 51
S10,-NaOH (10 wt%) 7.5 90 95
Si0,-NaOH (20 wt%) 8.7 84 115
Si0,-NaOH (30 wt%) 10.3 79 134
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Figure 1. Adsorption isotherms of N, at 77 K on SiO,.

Table 2. N2/77 K Adsorption Data of the SiO, Studied

o ) Seer” (m 2) VT (Cm /g) Ry (A)
Si0--as received 78.1 0.97 1994
Si0,-HC! (10 wt%) 78.9 1.02 185.4
Si0,-HC1 (20 wt%) 96.2 1.07 142.7
Si0,-HC (30 wt%) 121.1 1.11 109.8
Si0,-NaCH (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

Spec1ﬁc surface area from BET method by N»/77 K adsorption.
PTotal pore volume.
“Average pore diameter from empirical equation of Rp = 4V1/Sggr.
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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 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 SiO,.

EZ7|H, #2749 A5%, 2003



Polymer (Korea), Vol. 27, No. 5, 2003

A2)gt Aeirts oj&sle] A|xd mpelazFerRtt
oF 26 %7t S FHld 4 Uit ol /1A
£ 53 Aerle 216 AME 9714 B9 F
7tz Q8o fabAdE Jehile R vk A4
71 AF Ao wE Hazke] glgo] Flsle wWeE
&57} Zag vbd, Sper, V9] AR Ql8H ARk
g Zastgr] ez B

2 Ao g7t FAR vAY 22 4971 A
P AsE AEAR AR vholazyes A
Fa4 ZEAR] PCLE ol&3te] Alzstgler, 49
*&-%‘71 B9 A7} wlolaz ] T WE A
Qg wfste] wEsiglct Az UMEL
EAee FF Av)AY SEME E3b it £x7)
S/ Wt Qe 2l )RR PaE B
sl e, FT-IR 435 E3t9 5 F2H3 A
747} Aetel =R e A3 23 A
27k Aew ®mw XEE A A B d
stz v g F 713 o7t M vt #e
A7kl whE wE LR ] HF WER] S
& Bstglen), Ayl A9t wEHAT £
)2 3]s Az Q) Fee] WEgol Fasy o

714 5717 wdste] ofatAdel et 414 e
719] A7) Az age® Qs Alzke) wE it A
&2 oz WEdg gt o] AAE Tl A
A7) &9 ﬂﬂ%&i*ﬁ arfo] wWEEL W

48 = Se=s T 9}\3}\‘4

References

1. K. Hong and S. Park, Mater. Chem. Phys., 58, 128 (1999).
2. H. Zimmermann, M. Hillgartner, B. Manz, P. Feilen, F. Brun-

nenmeier, U. Leinfelder, M. Webber, H. Cramer, S. Schneider,
C. Hendrich, F. Volke, and U. Zimmermann, Biomaterials, 24,

2083 (2003).

3. H. Ichikawa and Y. Fukumori, J. Control. Release, 63, 107
(2000).

4. L.Y. Chu, S. H. Park, T. Yamaguchi, and S. Nakao, J. Membr.
Sci., 192, 27 (2001).

Za|H, #2749 A5E, 2003

10.

11.

12.
13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

PCL Microcapsules Containing SiO, and Fragrant Oil 469

. M. L. Huguet, A. Groboillot, R. J. Neufeld, D. Poncelet, and
E. Dellacherie, J. Appl. Polym. Sci., 51, 1427 (1994).

. M. Iwata and J. W. McGinity, J. Microencapsul., 9, 201
(1992).

. B. Wichert and P. Rohdewald, J. Microencapsul., 10, 195
(1993).

. K. P. Park and Y. C. Nho, Polymer(Korea), 26, 792 (2002).

. S. Y. Jeong, J. H. Choi, and Y. D. Ma, Polymer(Korea), 26,
523 (2002).
S. J. Park, Y. S. Shin, and J. R. Lee, J. Colloid Interf. Sci., 241,
502 (2001).
R. Bustos, L. Romo, K. Yanez, G. Diaz, and C. Romo, J.
Food Eng., 56, 289 (2003).
D. A. Collins and D. A. Cook, Crop Prot., 17, 521 (1998).
C. Wu, T.F. Jim, Z. Gan, Y. Zhao, and S. Wang, Polymer, 41,
3593 (2000).
C. V. Benedict, W. J. Cook, P. Jarrett, J. A. Cameron, S. J.
Huang, and J. P. Bell, J. Appl. Polym. Sci., 28, 327 (1983).
M. J. K. Chee, J. Ismail, C. Kummerlowe, and H. W.
Kammer, Polymer, 43, 1235 (2002).
Q. Guo and G. Groeninckx, Polymer, 42, 8647 (2001).
P. Dubois, M. Krishnan, and R. Narayan, Polymer, 40, 3091
(1999).
L. Bokobza, L. Ladouce, Y Bomal, and B. Amram, J. Appl.
Polym. Sci., 82, 1006 (2001).
H. Ismail, U. S. Ishiaku, Z. A. M. Ishak, and P. K. Freakley,
Eur. Polym. J., 33,1 (1997).
L. M. Loewenstein, F. Charpin, and P. W. Mertens, J.
Electrochem. Soc., 146, 719 (1999).
R. C. Bansal, J. B. Doneet, and F. Stoeckli, Active Carbon,
Marcel Dekker, New York, 1998.
Y. Onganer and C. Terur, J. Colloid Interf. Sci., 205, 241
(1998).
H. P. Boehm, Carbon, 40, 145 (2002).
S. Brunauer, P. H. Emmett, and E. Teller, J. Am. Chem. Soc.,
60, 309 (1938).
S. J. Park, B. J. Park, and S. K. Ryu, Carbon, 37, 1223
(1999).
S. J. Park, Interfacial Forces and Fields: Theory and Appli-
cations, J. P. Hus, Editor, chap. 9, Dekker, New York, 1999.
S. J. Park and J. B. Donnet, J. Colloid Interf. Sci., 200, 46

(1998).

Agstst FHE FHehe PCL vho]aZ e 469



