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Fig.1

Frequency dependence of (a) relative permittivity and (b ) electrical conductivity

for the suspension of ion-exchange beads

&1, en: limiting relative permittivity at low and high frequency; «i, x»: limiting conductivity at low and high frequency; fi: relaxation frequency
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Table 1  Dielectric parameters simulated by Eq. (3), (4) for suspension system
¢/mmol * L~ & &n Ae 10°k/S * m™' 10°kn /S * m™" 10* Ax/S * m™! fo/ MHz T/18
0.2 189. 8 52.6 137.0 2.31 4. 89 2.58 3.37 472
0.4 143. 2 51.7 91.5 2.95 5.16 2.21 4.35 366
0.6 126. 5 52.6 73.9 3.32 5.30 1.98 4. 81 331
0.8 113.2 51.5 61.7 3. 64 5. 44 1. 80 5.27 302
1.0 99. 05 51.5 47.5 3.95 5. 40 1.45 5.51 289
2.0 77.42 51.0 26. 4 5.22 6.18 0.96 6. 52 244

&1, &, Ki, Kn, fo, T are the same parameters showed in Fig. 1 and Fig. 2; A&( = & — &) dielectric increment; A k( = kn — k1) : electrical

conductivity increment
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Fig.3 Dielectric increment of system as a function

of concentration

BUA R B A6 17 M A Hanai 220072 AL

283+81_2¢(8a_81) (5)
2.+ - (e, — &)

KT e eiv o A HIFRINELLA 43 HUH B/ FL R 5L
DL 43 BIORR A AR R 0 B8 . A AR S 36 v R 51 R o
FLH e. FIERARRE NG NEBHY & FEASRAR SRR E 1Y
R o AHEEC. W, @A B BULT R 3
JE A B 5 T ZE ARSI B 1A R B A LR BOUE B S
R Ak LA T BT R A G, [R] s ZRAE 1A ZR AR Ak A 37
PN B st T BT (] 4 2 P AR A FRL A A ) R R
1. xS T BRI R, 50 AE 2R AR
HLJZ P I 5 R EN O T S5 Ak v A7 Y
N HAEA G, TP TR R AR S
it B ] Y AR 4L

TR A LR A S B RO AR A
KR, Kb R (Ae) TR TR (1) 53 516 1 W
H e EEVE R (ILIE 3 FIEL 4), (BB, &0
FL 23 0T B v 3 1 18 T T s/ N ARV VRO R 0. 7
mmol * L' BT ab BT B B a0 3T, X s R i T
WEESZ IR TR R AR AL far A EE ST, IF AR )2
TR R AL S AR IL 17 0. 7 mmol - L' 4k
14 AR I T KT AVNT 0.7 mmol - L' Y
PR B DX 3k, A% i 2 1T 0L R J2 8 R A sl SR AR
BAEARTAR .

W R 28 5 B [ 3t 43 /K e e, SR )23 v A AE X
B, RN R, TR R SRk
FE 53 A 1 25 5 1S BOX ARSI OR ], A 5|
BRI AR AR 2 8] B 1 B0 IR, Ak
#| Donnan V- . Z5G Kl 3.4 MFER AL, ATIAA/DN
T 0.7 mmol - L' A4 43 R 0B 8 e/ T W

En = (9a+

00 0F 05 12 18 2o
¢/ mmol-L!

B4 FRMGKAHERESERENTH

Fig.4 Relaxation time of system as a function

of concentration

HLZ IR ERB & R, KT 0.7 mmol - L' BYZL45
DRI EF AR B2 . AR 9 Donnan - 2 P, >4 75 W A9 vk
FE/NF 0.7 mmol « LY B, 8 T AR JZ 19 o
PE, XF B AN S 1) i W R, TR H HoK
I R JZ2 N B, T B0 2 H X 8 U BE Y
WD TS W R T 0.7 mmol - L' B, FIFERT
PrAF H P, X8 8 2 (] 2 [ Bt o) XUH 295 0%
SRR HUZ MR U BRI . OB 2R B
XA A LA A TR AR B T S B, AT AR
A+ VRS VR e BTG, RSO 2 g v BRI, R
XUHEL JZ2 B JER BE AR R 1Y DR 8 - 1)k 3R 1T 7 s (1)
AR A A A A A ST 1 R AN A TR T A
It T iR R LA % st TR ST ] A I B S R e Y 4
P N s B, SR EE S T 0. 7 mmol + L
BF, TR B g, S B0 )2 N I 0K B2 3
T ES 1SR BT 0, AT ol 45 68 25 ik 2 Y ik /)
T R B AR A7 AE L2 B 1Y, DRI AR TN 1
A FaL 17 5RO Ak 7 4 B, DT S 2% B0 S )
L2 B7E 0. 7 mmol - L~" PLJE 09728 Ak s $5 0 )il 2%
(I RER R8N, B PR 2 i 5% 4T
2.4 BAEBSEMNTH

R T k2R S AR I, 6 Al W B A
PO )23 W S R R 25 R TR 2, O
B AK =k — 1 (ks i 3T RN B R R
20V W H 3 ) TR PR R R A N AR b
(AK'/ k)XW AR EEAER], 1518 5. 3R 2 1]
A BV VR S AR A IR T S &R T e,
Ul W2 AR M R Kt T e AR
Bl 5 Ros P s 2 EWREE S 0.7 mmol - L~}
I, S S S5 SRR YW . IR R A



162

Acta Phys. -Chim. Sin.

(Wuli Huaxue Xuebao), 2004

*®2

Table 2
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Electrical conductivity of solution with different
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0.2 3.82 5. 69
0.4 6. 89 8.93
0.6 9.21 11.1
0.8 12. 4 14.0
1.0 15.1 16.9
2.0 30.7 31.5
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kyp: electrical conductivity of pure solution; k: electrical
conductivity of supernatant of suspension
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Study on Dielectric Relaxation Spectroscopy of lon-Exchange Beads Suspension*

Chen Zhen® Zhao Kong-Shuang'? He Guang-Ping® Chen Bing-Nian®
(" Department of Chemistry, Beijing Normal University, Beijing 1008755
* Department of Chemistry, South China Normal University, Guangzhou — 510631)

Abstract  Dielectric measurement was carried out on Dsss anion-exchange beads dispersed in KCl solutions with
different concentrations. Distinct dielectric relaxations were observed in the frequency between 10° Hz and 107 Hz,
and particular relations between permittivity, electric conductivity, relaxation time and the solution concentration
were obtained. It was proved that such a relaxation is a non-single mechanism relaxation that due mainly to interfa-
cial polarization, then the particular dielectric behavior was interpreted by the theory of Maxwell-Wagner and prop-
erties of electrical double layer, and the information of ion transformation and accumulation at the interface be-
tween the particles and solution phase in the presence of an external AC (alternative current) field was obtained. It
is conclude that, the electric double layer that formed during the static ionic equilibrium would not be destroyed by
added AC field; the enrichment of counterions in electric double layer predicts dielectric increment, while the
thickness of electric double layer decides the magnitude of the relaxation frequency; and the ionic strength in elec-

tric double layer was fond corresponding to the ionic strength of pure KCI solution with a concentration of 0. 7

mmol * L'
Keywords: Dielectric relaxation spectroscopy, Dss. anion-exchange resin, Interfacial polarization,
Electrical double layer
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