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Experiment on Settling Velocity of Suspended Mineral Particles

Abstract

This study was to investigate the settling velocity which is an important factor for the prediction
of cohesive deposition under the various densities of particle and dissolved ion addition(Ma*, |
OH ™, H') in rivers, ports, reservoirs and lakes. Settling velocity of suspended fine particles in still
water was measured with a pressure sensor (maximum 10 mbar). At the initial concentration of 20
g/l of alumina and quartz the average settling velocities were high due to the aggregation behaviour
of particles. At this point it was 0.185 mm/s (alumina) and 0.022 mm/s (quartz). Above this initial
concentration it was on the decrease owing to the hindered settling. The higher the salinity is, the
faster the settling velocity of alumina and quartz is. Furthermore, in an acid condition the average
settling velocity of alumina was on the decrease. In an alkaline water, which causes strong
flocculation, the average settling velocity of alumina it was observed on the increase. However, in an
alkaline medium the low average settling velocity of quartz powder was measured.
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Fig. 1. Resuspension of fine-grained sediments in rivers (a) and velocity and concentration
profiles of suspended mineral particles in still water (b)
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Fig. 4. Distribution of pressure as a function of time and principle for settling velocity:
(@) a linear pressure profile, (b) two linear profiles and (c) three linear profiles

P/Po
SO oo oo o@
O = N W R L 0O —

0 36 72

90 108

180
Time [s]

21
18
15
12F
5

—
=

S W N 0

Fig. 5. Comparison between settling height of suspended particles (alumina) and variations of pressure

as a function of time

726

BEKER

.
2T

&



2 vgAs) Ay AAEE aRe Rgom, g

2 HHEX(=pt)st FFE 7Y
A2 AAEole] ¥sl-h(t)e T 2F4E BT
At

32 AENZ

=t 3 A KSF230200 9)gt AL gRlE FE8hE,
474 00056 mm °|8kE HE, 0006 ~ 0075 mmE A
E, 0075 ~ 20 mmE =, 20 ~ 5 mmE A, L
oldE Mo E TRt Utk FAAo] Y= BAR
A HREEY, Ad 5L 4k A7) Ex 93
EAA AT, selA FAAE vEAE mont-
morillonite (Al OH)3Si401), kaolinite  (AlLSiz0s
(OH)y), ilite (keAu(Sis-6Alp-2) On (OH)g) Zo] Al 7}A]
FaTFOoE FEUL FEFEL YA njFoR
YEF, vhlE, Ze, A8l X3, g
A (quartz(SiO) BE 2 &F 7w (alumina(AlOs))
AR BZ o]FoA Ut Table 1). &3 HEF
Ca’%, Mg*", K™, Na* o] &3} & <ol &g F&3h,
oA ZRol= YA AHE FRIt FES &
Atelel = 9 7k 3lo] A3 Z-g-Fict

B2 F20l= HE A9 W F4dth 220
= HE YA B2 ZU¥E /A ER B2 49 E
o] ol9} 2& WAooz AP ¢ Urh FEHZEY] T
Zx AAPAA 9k U(tetrahedral sheet) £ J¥H
A 9Fe ZHoctahedral sheet)2E o]Fo]A 3t} A4
o A F(si) YAVE Al 4k A ERS Qe
AbEA gke vto 2 AAH th dFHFEY T&E
APt o]0 6719 iAol BN THEoiR
I gk wlog Ao gtk
AR AEAAE ST APTo)2o] AT)E vl
E £ & oE Fo|ETT X Fig. 6
L HEHFEY FHRom FAE quartz(LS 5N,
dsy =3.5um )9} alumina(CT 3000 SG, dy, =0.7pm)<]
HAF FE2E BAFI ok QuartzE YARE YA Aol
EA7E @7 AolA gle W aluminaT 2%
B2 gA7t dd=ol sle FuE Kol F itk
FEA PR FHE Ytz oz pHe ggkeld
LAs mE PHsE =5y 97 F9o G948 s
o] pHZ 3 Asprh w3, 53] 2tirele B F
Zolgow Qs At ¥ Ay} Wt Fig 7& 4
HH2E59 g9 A3t XS Uehich pH 6014

o
%
w
i
g

L=
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Mineral material Sio, 41,0, Fe,O, Tio, Ca0 MegO K,0 Na,0
Kaolinite 45~47 38~40 0~0.2 0~0.3 0 0 0 0
Montmorillonite 42~55 0~28 0~30 0~05 0~3 0~25 0~05 ~3
Illite 50~56 18~31 2~5 0~0.8 0~2 1~4 4~7 ~1
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Fig. 10. Typical concentration—time curves with increasing initial concentration
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Table 2. Potential parameters for the coagulating suspension

Parameter Symbol Value Units(SD)
Hamaker constant in water Ay 1.02x 107 %(80,) J
Particle diameter d 5x1077 m
Relative dielectric constant of water &, 81 -
Absolute temperature T 293 K
Valency of ions Z 1 -
Surface potential P, 0.035 |4
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Fig. 16. Schematic energy versus distance curves for double-layer repulsion and van der Waals attraction
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Table 3. pH values measured in the Han, the Geum, the Nakdong and the Yeongsang Rivers

the Han River the Geum: River the Nakdong River the Yeongsang River
Measured location pH | ‘Measured location | pH | Measured location | pH | Measured location | pH
Gumgwapg 74 Gagok' 7.6 Kumho reservoir 81| Gamdon reservoir 9.8
reservoir reservoir
Tokkye Gyeryong . .
. 7.3 . 84 | Nambook reservoir | 8.2 Dochon reservoir 7.3
reservoir reservoir
Dalong . . . .
! 78 Gongri reservoir 83 Daega reservoir 81 Nodong reservoir 74
reservoir
Doochar}g 7.9 | Duckyong reservoir | 7.9 | Hoenggye reservoir | 7.0 Dalong reservoir 7.6
reservoir
Gognungcheon 2 76 Daejeoncheon 1 9.1 Hapocheon 2 7.2 Dongbokchun 8.1
Dorimcheon 86 Dodangcheon 75 Gacheon 7.2 Bosungcheon 7.2
Tancheon 1 76 Dugyecheon 77 Goheuncheon 7.0 Sooeuhcheon 6.8
Cheonggye- 79 Gapcheon 1 86 Gilancheon g5|  Cwanevang 75
cheon 1 seocheon
Paldang dam 4 6.8 | Daecheong dam 3 89 Gachang dam 2 7.6 Damyang dam 1 8.0
Chungpyung dam 1 7.8 Bgzsog g 8.0 Choocheon dam 71 Dongbuk dam 2 7.0
Chungju dam 89 Buan dam 2 7.6 Hapchon dam 8.2 | Bosunggang dam 2 | 85
Goesan dam 8.1 Esma?’iv(; Geum | 94| fmha dam 1 71| Sumjingang dam 1 | 74
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