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Elucidation of Settling Enhancement Phenomenon during Applying a DC Electric Field
to Aqueous SiO, Slurry
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In our previous reports, it was shown that applying a DC electric field to an aqueous slurry can enhance the
settling of particles. However, the mechanism of the particle settling enhancement by a DC electric field has not been
fully elucidated. In this paper, we attempted to elucidate the mechanism by observing enhanced settling phenomena
during applying a DC electric field to an aqueous SiO, slurry under various conditions, and by measuring particle
diameters and pH before and after applying a DC electric field. As a result, it was found that particle settling
enhancement phenomena when a DC electric field is applied to an aqueous SiO, slurry is caused by the particle-free
region formed by electrophoresis, and its moving upward in the slurry due to the density flow generated by the

horizontal density difference.
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Fig. 1 Schematic of the experimental apparatus applying a DC

electric field to SiO, slurry

Table 1 Summary of voltage and distance between electrodes for an
electric field strength of 2.0 V/cm
Voltage [V] 7 11 15 19
Distance between electrodes [cm] 3.5 5.5 7.5 9.5

Zeta potential [mV]
A
S

g0 L S
0 2 4 6 8 10 12
pH [-]

Fig.2 Zeta potential of SiO, particle as a function of pH

LD TR 5 S 51260 75 HifHE L, Z OOk S
DOREMEEALZ BILEL 720 BB L, KT ELEH
(PCRS00M, /KEF L) ZHW, HILELE%Z S, 10,
15, 20, 25V & LCHIML 720 2 & &, T Mk
$TART35cm & L7

3. XEBRER
31 SEIELEREFNMEMEICH T B ELBRIEE
B&

YU BRFOX -5 BB L2 pH DB % Fig. 2
WR$ o FHAEpHLOMNETHY, pHAKEL 2D
ERMI LI VAT ET DI D, REBRTHEL
2V AARATY)—DpHIL5.6~57 Tholz7z0, ¥—
ZB/MIIHI-60mV THDZENDR5L,

EREEEEZ 3.5em —E & L TREZZL S TKR
OART) —WCHEHRBEBSEEEMLZEEDAT) =4}
BlOFERFZAL % Fig. 3 () I, TR S ORKZ L%
Fig. 3 OIIRT o Wl E LT, #ARLEZATY —IC
B 2 N9, 120 4 MEHE L7356 ok i
EEORBLELLRL TS, ThHDKE Y, HiEE

537



Interface height [cm]

S = N WAk U X

Time [min]

Voltage
[Vl
o0
-5
10
+15
=20
=25

30 60 90
Time [min]

Fig. 3 Time changes of SiO, slurry during applying a DC electric field at different voltages. (a)
Appearance. (b) Interface height between the supernatant and the slurry
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Fig. 4 Time changes of SiO, slurry during applying a DC electric field at different distance between electrodes. (a)
Appearance. (b) Interface height between the supernatant and the slurry
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Fig. 5 Time changes of SiO, slurry during applying a DC electric field at constant intensity. (a) Appearance. (b) Interface height between

the supernatant and the slurry
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Fig. 6 Time changes of interface height during applying and after

removing a DC electric field (solid mark: during applying
DC, open mark: after removing DC)
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Fig.7 Particle-free region appeared near the cathode
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Fig. 8 Model of settling enhancement behavior under a DC electric field
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Table 2 Change and localization of pH by applying a DC electric

field

Voltage After preparation pH: 5.6-5.7
N Supernatant layer pH [-] Slurry layer pH [-]

5 7.2 5.3

10 7.7 49

15 6.5 4.5

20 6.5 43

25 5.9 4.3
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Nomenclature
A : container cross-sectional area [cm?] t o time [min]
[ : distance between electrodes [em] u,  free settling velocity of particles [cm/min]
hy : initial interface height [em] v : electrophoretic velocity of particles [cm/min]
h, : interface height at time ¢ [em]
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