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Sedimentation characteristic of soil suspension
under condition of different pHs

Takayuki SASANISHIO Graduate school of science and engineeringl]
Motoyuki SUZUKIO Department of civil engineering]
Tetsuro YAMAMOTOUO Department of civil engineeringl]

In order to clarify the influence of pH on the sedimentation characteristic of a soil suspension, sedimentation
analyses were performed on 5 soil samples of which pH values were artificially changed by adding sulfuric acid or
sodium hydroxide solutions. There exists a liner relationship between the thickness of sediment and the effective depth
of soil suspension. Therefore the sedimentation characteristic can be evaluated by the effective depth. Also, settling
velocity seems to be dependent on the pH, clay fraction and a kind of main clay mineral. This phenomenon may be
induced by the difference of electric charge on surface of soil particles due to the pH of solution.
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Fig.1 Model of electric charge on clay particle
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Table 1  Physical and chemical properties and mineral composition of soil samples
Soil sample Kaolin Daido Sanyo Ubemisaki Honvura
0 s (g/em’) 2.618 2.602 2.671 2.598 2.568
Ds, (mm) 0.007 0.011 0.036 0.008 0.018
Doy (mm) 0.2 0.2 2.0 0.9 0.9
wi (%) 62.0 57.2 49.7 59.5 35.0
wp (%) 40.2 23.5 27.9 30.5 21.8
Ip 21.8 33.7 21.9 29.0 13.2
Fjay (%) 96.8 25.0 33.8 45.3 32.2
F. (%) 97.7 94.0 56.3 96.6 74.6
(pH); 6.8 6.5 4.8 7.8 8.6
Soil classification CH CH ML CH CL
Dominated clay mineral Kaolinite Kaolinite Kaolinite Illite Smectite

Vol.53 No.2 (2003)



5 min

() pH6.8

(d) pH94

() pH10.5

Photo.l1 Kaolin

U pHOOOOOOOOODODOOOOOOODDOO
gobboooobbooooboooboboooobn
goooooobooooobobbobD sooooboo
gobbooooboboobooboooboboooobb
gogd

4s0pHOOODOOOOOODOODOOOO
() pHOOOOOOOOOOO

Photographs 1050 00 000000000000
gobooooobbooobobobooooboooobo

Uoooboooooboboooooooooon 5 min0d

15 minJ 30 min[J 60 minJ 120 min[J 180 min[] 240 min{]
440mnO000000000O0O000O0O0O00O000O0
oooooo@ooo@oo)yooooooooo

(135) 27

15min 30min 60min 120 min 180 min 240 min 1440min Smin 15min 30min 60 min 120 min 180 min 240 min 1440 min

(e) pH10.6

Photo.2 Daido

000000000
00000000000000000000000
000000000000000000000000
000000000000000000O0O0O0O0OO
000000000000000000000000
ooo
00000000000000 Photes103 000
000000000000000000O0O0O0O0OO
000000000000000000000000
000000000000000000O0O0O0O0OO
0000000000000 300000000 Fa
O000000Mblel 00000000000000
00 Fey =968 %0 0000000 0F,=250%00
0000000 0OF,=338%10000000000
000000000000000000000000

gboboboooooon



28 (136)

Smin 15min 30min 60 min 120 min 180 min 240 min 1440 min 5min 15min 30 min 60 min 120 min 180 min 240 min 1440 min

Photos.3 Sanyo Photos.4 Ubemisaki

000000000000000000000000
000000000 —

0000000000 Photo3(c)0 000 00 (Fayy
=33.8 %)0 Photo.5(b)0) 0 0 0 0 0 (Fapy = 32.2 %)
O00000pHODODOOOOODOO0ODO0O0o0on
0000000000000000000O0O0O0OO
000000000000000000000000
0000000000000000000O0O0O0OO
00000000000

O0000pHODOOOOOOOOODO0O0O00000
000000000000000000000000
oooo

-

Thickness of a:dunfm (z}
]
A U
Effective depth (L)
le——]

() OooOo0oOooDoDOooOooDoOooo Fig.2 Model of sedimentation characteristic
oomooobooobbooobooobooooooo

Vol.53 No.2 (2003)



(137) 29

\
|
\
}
|
\
I
\
il
|
\
i
\
|
I
|
1
10

(wur)

I5min 30min 60min 120 min 180 min 240 min 1440 min

5 min

Z JIUSWIPIS JO SSAUNIIY ]

Time (min)

|
|
|
H
|
|
|
(
4
|
|
|
i
|
|
[
|
}
10*

|
|
|
+
}
|
T
|
|
L
|
|
+
|
|
T
|
|
111l

10°

A

10
Time (min)

|
|
|
F
|
|
-
|
|
L
|
|
F
|
}
AR

1

Il
Il
Il
HH
|
Il
I
Il
al
|
|
|
|
10

QWW [Z [IUSWIPIS JO SSAUNDIY L,

\

\

\

i

\

\

I

\

i

\

\

i

\

|

I

\

1
10*

(ww) z [judawWIpas Jo sSaUNIIY L

Time (min)

Photos 5 Honyura

(wuwr) z [3IUQWIPIS JO SSOUNOIY],

\

\

\

i

\

\

|

\

i

\

\

i

\

|

I

\

1
10*

10°

1

0

1

— — g\l N [a}
(ww) z [judWIpas Jo ssauddIY ],

Time (min)

Time (min)

Figs.3 Thickness of sediment

gbooboboooooon



30 (138)

MMMMWMMMMmmmmmmmmwmmmm
J | ool | 0| CITTTIC
4 ®oa| S|~ 9\\\,4\\\\
T NI
4|0]o ”
T T
o=k
e —— i —
i) b S —
i
——
B A
, |
e
—=——f===x
R Ep—
RSN O )
S "
R
- —
= mmmmmmwmm 7 3
-—npn—t—t—NF———+———-
/gt Mm———
-0 —t+——->-t—
27 4
S S W O
| N/
-y
[ S [
[ N <t

S===E===3===5F===t=--1
e s S et Sttt
HHHH,WHHHH,HHHH”HHHH%HHHH
e
B e
= |
= =A==t ———o
PR/ AR N PN B ——
et e S b | s g
1
[ B/ S \W\\\\\
\\\\\\\ \%\\\L
I
====F=3 ===E=ss5
SO na—
— T
\\\\+\\\\
\\\\\\\\\\\ ﬂ\\\;
7 o |
< |
|2 H
O/m
B R R
, I 1
= S = = = =
S I < = © S
- —_ = Q

(wuwr) T gyrdep aan100)J4g

10°

10"

1

Time (min)

Time (min)

H

Time (min)

Time (min)

— - - =}
—~
=
—
N
()
&
T
(=)

T T v
O | | N
| |
o o0
FHalnlsl e
| en | n | o =}
N
<|0]o
(=1
wv
o —
<
(=}
— (=1
F—Eh Yk S
=N =
00}ﬂ_M~
309
K30.4 O
=S
Ere T Y 2
S v A
_ W
I
! o
(=1 (=1 (=1 (=1 (=}
(=1 el (=1 vy
Q —_ =

(wu) T gyidep 24199554

Thickness of sediment z(mm)

Figs.4 Effective depth

goboooobboooboobooooboooobo
goboooobboooobobooooboooobo

gooooboooooooooooo

Figure2 OO OUODO0O0O0O0O0ODO0O0OMMIOOO L
0 Fig2 0000000000 O0DOOOOOO0ooDO
gbogbooboobooboobooboooobooobo
goboooobboooobooooboooobo
gbobooobood z0boooboooooooooo
U000 Photes. 1050000 00OOOODODOMO

good

=
=3
[ag]
=3
wv
| a
ps
=3
i S
0 I
~
© =
< Ires
— —
< + Ll
5 N o / o
S o
Lo 54
= 12 =
°o | o
=)
Tl T
«
Lo =3
2 LR,N bl
|
|
L S)
=) =) =) =) =) =) S
S e S v = ey
A ~ 2 — —

(wur) T oyrdop aanooyyg

Thickness of sediment z(mm)

Figures 3(a)0 ()0 00 000000000000
000000000000000000 pH OOOO
0000000000000 O0 Photos.1050 0

Figs.5 Relationship between thickness

of sediment and effective depth

Vol.53 No.2 (2003)



(139) 31

Table.2 Correlation of effective depth and thickness of sediment
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