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Abstract

This paper was examined the physical characteristics of floc density of suspended fine particles with varying
cohesiveness. The analysis of floc density was performed in a small annular flume with a free water surface under
different bed shear stresses and ion addition. Fine—grained silica was used as model material, as it is the main mineral
components of clay that affects sedimentation. It was concluded that floc density depended on increasing the bed
shear stress, the salinity and pH value. Floc density decreased with increasing the salinity in still water and floc size,
whereas the opposite was true when increasing the bed shear stress. Also, it increased at pH6.8 more than at pH4.2
when increasing the bed shear stress in the range from 0.0086 to 0.0132 N/m?.
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Fig. 1. CCD Camera calibrations for silica with varying light intensity for (a) initial concentrations from 0 to 1,000 mg/L,
(b) initial concentrations from 1,000 to 3,000 mg/L and (c) initial concentrations from 3,000 to 7,000 mg/L.
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Fig. 2. Simplified sketch of small annular flume.
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Fig. 3. (a) Floc density and (b) size distribution of silica when increasing bed shear stress at pH4.2.
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Fig. 4. (a) Floc density and (b) size distribution of silica when increasing bed shear stress at pH6.8.
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Fig. 6. Mean floc density of silica when increasing mean floc size and settling velocity at pH6.8 and pH4.2.

10000
A 0g NaCl/L
0 5g NaCl/L
X 10g NaCl/L
% A
= 1000 W
=
c
(]
T
Y]
L
[T
100 — T T
0.1 1 10 100

Floc size(am)

(@)

50

0 2 4 6 8 10
Floc size(pum)

(b)

Fig. 7. (a) Floc density and (b) size distribution of silica with three NaCl concentrations
of 0 g/L, 5 g/L and 10 g/L at bed shear stress of 0 N/m?.

N

ot pH6.8 A% vie S8 0 N/m? 2704 &89
Zpo] Patd7dol 2,18 ymolH Bt EHULEE 1,162.8
kg/m’olty, FUT pH ZASte| vigbd@-g= 0.0132
N/m” AZelA Faugate] HFdFe] 095 pmolH
B ZYULE 30758 kg/m’2 Z7Fskieh. pH4.2 X
Aste] B8 0 N/m?o|d S8Uxte] g4
2.6 pmo|i B SYUTE 1138.1 kg/mPolct. EFF B}
AT 0.0132 N/m? Ao A Egujdzte] B4A7%
0] 1.2 ymo|H FHF ZHUL7} 19752 kg/m*sE Z7}5}
Atk EE 470l S7ketell whet WAEETE Fokskln

"

I-N

o)

3.2 NaCl &gk

Fig. 7a¢} Fig. 8at= ¢
s H3E vepdch 29472 0.7
ol EAgch dEsEF7te] e 47
WsHs Fig. 79 AAlsket. B w-g
oA HE%sE 0 g NaCl/Lol® Azlrte] BiUEE
1,268.23 kg/m’oltt. GE3L 5 g NaCl/LojA LU=
L 1,187.74 kg/m’o]H, 10 g NaCl/Le & Z7}std g
7to] HAE T 1,021.71 kg/m’e]th. Ag7} JA= A

Q
X, T

FHoR REATHFg. Th). GREEIF F71E

EhciL ‘?ii}— ﬂﬂlo}“‘dr %‘—Er
NaCl/L ZZold vigbdeh-ga 0 N/m?of A ﬁéﬂ“e‘it
1,187.74 kg/m’, HFHAT-S2E 0.0086 N/m?A 1,566.4
kg/mio]H, HPEATDSE 0.0132 N/m’2 Z7}std B
W 1,569.67 kg/m’oltt, YFEZE 2 pmolA] &7
uvrebdth(Fig. 8b). HiEH©@-go] S7ishe2 Zdnrt
z7159e-e B 2 Qi

e}
B

Hl

= = T X
Fig. 9= Ais=e 299 3494 2 B3+ IA
Lo whE dejrt g+ EYUEE vehdnh st
ok Ae S9dis SYYAT AL SUHds
E Zrastdoh HlEATESE 0 N/m’et g85E 0 g
NaCl/L ZZAo|A =2zte] BFUA 1.68 gmo|H T

A 1.
T A4 EE 0.000375 cm/solth. GE%E 5 g NaCl/L
Z7004 FhuEare] Bl 2.04 gmold B A
7%=+ 0.0005 cm/solth. @5 10 g NaCl/L Aol
A Baugate] 492 425 pmE FUkskglon, 3
AREEE 0.0025 cm/s2 ZF7FstAT

Ml

Journal of Wetlands Research, Vol. 20, No. 3, 2018



232

29 0ol SU| ft 22l S4

10000
Applied Shear Stress(N/m?)
400
T Q ©00.0086
S x 0.0132
]
:>’, 1000
‘a
c
o
<
1%
i)
('8
100 — —
01 1 10

Floc size(pm)

(@)

100

70

60

50

40

Ni/N(%)

30

20

10

4 6 8

Floc size(pum)

(b)

10 12

Fig. 8. (a) Floc density and (b) size distribution of silica when increasing bed shear stress at a NaCl concentration of 5 g/L.
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