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Discrimination of the Properties of Dispersed Microcapsule by the
Method of Frequency Response /

Y. FUJIHARA and Y. YOSHIMURA
(Received May 18, 1990)

To investigate an effective method for discriminating the properties of microcapsule, the
frequency responses of AC-impedance Z (complex relative permittivity ¢) were measured for
microcapsule particles suspended in methanol solution. From the observed values of permit-
tivity ¢, we acquired some knowledge of this method. The main conclusion to be drawn from
experimental results was as follows; (1) When concentrated suspension was distilled water, the
diameter, of produced microcapsule was inversely proportional to weight ratio of the shell
phase to the concentrated suspension. (2) The magnitude of permittivity ¢ of each dispersion
changed with the change of microcapsule diameter, thickness of shell phase and concentration

of suspension.

capsule’s electric charge generated by the dissociation of ions.

The permittivity ¢ of each dispersion system was closely related to the micro-

(3) It was possible to discrimi-

nate the properties of microcapsule particles by the use of Bode diagram of each dispersion

system.
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Styrenepolymer 5wt% Gelatin aqueous
solution solution(100ml)
Agitation[300rpm]

{[First emulsion: (/0 type)l]

Enulsion is pour into 1wt} gelatin
aqueous solution quickly

[14% Gelation aqueous solution(35°C,600a1)]

[Agitation[800rpm, Tempereture (409)]|

|[Second enulsion: (W/0/W type)]l
[Dessration |
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Fig. 1 Preparation of microcapsule by interfacial
polymer deposition technique.
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Fig. 2 Determination of thickness of shell phase.
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Fig. 3 Photograph of single core microcapsule.



APBREFERC L D=4 7 v ) 72 VT HERPORT O (BRI - F)

MR L O L X 5WE, REBMOBMEMC XS
W, BTRC X 5HELEDE LB TV,
<4 7 Bh T AN ERC BT AT HE IR
BB A & v OWH~OfEHE, EhoMLodlee kb
B bEWMBMORERECIVBZLbDEELSD,

LizdinT, =47 wvh 7wl ik o AC-impe-
dance Lo bR TFOHENRR &7 o TEETS L
D L#EL 5h5. AC-impedance o JEEHULE ORI v
AF AR L OWRERT, B 4), 0 ©REh T3
ORI, WES%RO AC-impedance O EEIGE L

RIS & RO AER X o JE L.

DED, TV EVYY VeSS FEL DA HIE BB
FHz) TR 5 BEVFEHEY CTHH <4 7 wh Tl
OEREINE R, SECRIE X B HNEEORRER L H#
WL it kv #il L, AC-impedance o FEHGE
A EBICERT S v A7 ATH D, HBCRIC X HEHIM

FBEORFE «(dB), AC-impedance Z(Q), HIN
BRBEE c[—] OBIRIX
a=20 log (V/E) (2)
Z =150(102/20—1) (3)
e=1/wCZ (4)

2T, V) IBEIRV A X o Eh sl
BE, EV) XENEE, o=2zf, C(F) ke OHE
BETH5.

;---Synchroni zing clock i
H !

\ Frequency Select level

synthesizer meter

[[Printer |—](cP-IB)}— X-Y Plotter|

(a) Component of measurring system

® Réference systes

Tramsmision system

1,1 :input terminal 2,2':output terminal
Re:internal impedance of frequency synthesizer
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(b) Circuit of measuring system
B4 WWEYAT A

Fig. 4 Block diagram of measuring system,
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Fig. 5 Schematic diagram of the cell used for mea-
surement.

W BEREZEECSET 5T 2 VAR () B
RHEBRNRSELRT D, —2o0HE L TEL BLHE
NhB., LikedioT, R50L5herv=Hrr sk
BT5.




406 (48)

8. EMJ 80
6.4 OHs Of1-Gi{ 08 .
\_\ Z = 150(10%20-1)
3 M—
S 4.8 = i
% [~ ) oy
X \ 2
N
e =1/ G2
1.8 \\ 1
.
Q
107 10° 100 168 108 0
FREQUENGY [Hz)
R 6 Zek fOBR (Z & e DMl : CH;OH-CHOH

F)

Fig. 6 Relationship between Z,¢ and f (CH;OH-
- CH3OH system).
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Table 1 Property of microcapsules.

(@ Particle size distribution of microcapsules

cs Ry (#m) n (—)
Wr/Wnx 0.03 0.05 0.11 0.16 0.03 0.05 0.01 0.16
(@) 700.6 461.5 4568.9 — 4.4 4.2 4.5 —
(b) 605.9 562.4 382.2 827.9 2.6 3.6 2.5 3.5
(@ 739.8 558.1 799.9 — 2.9 5.1 5.0 —

CS : Concentrated suspension, Wr/Wn : Ratio of Wr to
Wnx (=), Wr: Weight of concentrated suspension (g),
Wx : Weight of a shell phase (g), R2:Mean diameter of
microcapsules (#m), #: Distribution constant (—)

(b) Particle diameter of microcapsules in maximal
product

Ry (pm)

cs Fry (%)
Wr/Wx0.03 0.05 0.11 0.16

0.03 0.05 0.11 0.16

(@ 850.0 600.0 600.0 —
(b) 600.0 600.0 355.0 355.0

(c) 850.0 600.01000.0 —

20.9 38.2 23.8 —
41.5 39.3 36.0 32.4

45.3 63.7 48.8 —

CS : Concentrated suspension, Wy/Wy : Ratio of WF to
Wx (—), Wr: Weight of concentrated suspension (g),
W : Weight of a shell phase (g), Rz: Mean diameter of
microcapsules (gm), Fgeo:Frequency (%)

© Thickness of shell in maximal product

cs re—71 (#m)
Wre/Wx  0.03 0.05 0.11 0.16
(a) 8.33 9.68  20.51 —
(b) 5.88 9.68 12,13  18.00
© 8.33 9.68  34.18 —

CS : Concentrated suspension, Wr/Wy : Ratio of Wr to
Wy (—), Wr: Weight of concentrated suspension (g),
W : Weight of a shell phase (g), #z—r1: Thickness of
shell (um), #»2: Radius of microcapsule (zm), r::Radius
of core material (#m)

(@, (b), () in Tables

(a) concentrated suspension : 0.1 M NaCl solution,
shell phase : polystyrene

(b) concentrated suspension : distilled water,
shell phase : polystyrene

(¢) concentrated suspension : 50% glycerin solution,
shell phase : polystyrene
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Nomenclature
C  :capacitance of the dispersed system (¢D)]
Cy : capacitance of the cell (€]
E  :applied voltage )
f :measuring frequency (Hz)
R : electric resistance of dispersed system (Q)
71 :radius of concentrated suspension (pm)
7o :radius of miérocapsule (pm)
(ri—72) : thickness of a shell phase (pm)
V  :output voltage %)
W : weight of concentrated suspension (g)
Wr : weight of a shell phase (g)

Z  : AC-impedance of dispersed system Q)
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a«  :attenuation of applied voltage (dB)
€ : complex relative permittivity (=) ER
or :density of shell phase (g/cm?) 1) PMEREM: EBREE, p.36l, 4—afk (1975)
pN  : density of concentrated suspension (g/cms3) 2) lﬁlﬂﬂﬁk@ {5, 40 (1985) 486
3) EEE B AT WEERRGE, p. 21, BESAER
w : [=2=f] (1981)
4) 1B, | OEE, BB, REHE : Em, 24

(1986) 393
5) MER=EEF  BESH¥S, 12 (1988) 375
6) MER=:E  MEKEE, 13 (1989) 219




