HOKKAIDO UNIVERSITY

Title PLVIZOL—ESFURBERICLDNT ) VEREEDLRERE & 2 BT
Author (s) B#H, 3J5; Tsukimura, Rino; FH, F7 ftt
Citation BB RFEKERNFMEER, 73(2), 556-61
Issue Date 2023-12-15
DOI https://doi.org/10.14943/bull. fish.73.2.55
Doc URL https://hdl. handle.net/2115/90928
Type departmental bulletin paper
File Information bull. fish.73.2.55. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




b K K pE w2
73(2), 55-61, 2023.
DOI 10.14943/bull fish.73.2.55

TIWIZ)L—tET5F L RBERICL D HF ) VRERDLERE & 51845

BEEEE DULRY

FAP - AL 5

(2023 4 8 H 17 H52f, 2023 459 H 28 H 2 H)

Settling Velocity and Filtration Characteristics of Kaolin Floc Formed
by Aluminum-Gelatin Composite Flocculant

Rino TsukmmMura, Hideshi SEk1? and Hideo MARUYAMA?

Abstract

The flocculation ability of aluminum-gelatin (Al-GL) composite flocculant was examined with kaolin suspensions as func-
tions of Al concentration (Cy;) and GL concentration (Cg) at pH 6.5-7.5.  The reagents were added separately to the kaolin sus-

pension in order of Al solution, pH adjuster, and GL solution.

The flocculation performance was evaluated in terms of the

clarification efficiency (CE), the settling velocity (v) of kaolin floc on flocculation experiment, and the specific cake resistance (o)
on filtration experiment. The settling velocity was determined by an in-sifu measurement of transmitted light intensity through
the kaolin suspension using a self-made apparatus. Based on the obtained parameters, CE, v, and 0, the optimum conditions
were found to be Cy; = 0.5 mM and Cg.= 0.05 g/L for the flocculation of kaolin suspension of 10 g/L.
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Fig. 1. Schematic diagram of the apparatus used for measur-

ing settling velocity of kaolin floc.
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Fig. 2. Schematic diagram of the apparatus used for filtration
experiment.
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Fig. 3. Relationship between the relative light intensity /1,
and light transmission area of the sediment settling
tube, iy —h. Diatomite powder was used as a shad-
ing material. /, represents the light intensity in the
absence of diatomite powder. /A, represents the
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tube, 185 mm. / represents the height of diatomite
packed in the tube.
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Fig.4. Typical result of sediment settling experiment using the
apparatus shown in Fig. 1 at pH 6.5-7.5.  The concentra-
tions of kaolin, Al, and GL were 10 g/L, 0.5 mM, and
0.25 g/L, respectively. The data are shown for /1, =
0-0.8.
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Fig. 5.  Settling velocity of kaolin floc v as functions of C,; and
Cq at pH 6.5-7.5.  Concentration of kaolin was 10 g/L
(Fig. 5a). Fig. 5b is a partial enlarged view of Fig. 5a at
Ce<0.05 g/L.
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Fig. 7. Typical results of filtration experiment using the apparatus
shown in Fig. 2 at pH 6.5-7.5. The concentrations of
kaolin and Al were 10 g/L and 0.5 mM, respectively.
The concentration of GL was 0.025 (O) and 0.15 (&) g/
L (Fig. 7a). Fig. 7b shows the fitting of the data in Fig.
7ato Eq. (3).
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Fig. 8.  Specific cake resistance of kaolin floc as functions of Cy
and Cg. at pH 6.5-7.5.  Concentration of kaolin was 10

glL.
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Fig. 9. Clarification efficiency of kaolin suspension CE and

settling velocity of kaolin floc as a function of Cg at
pH 6.5-7.5. Cy and kaolin concentration were 0.5
mM and 10 g/L, respectively (Fig. 9a). Fig. 9b is the
comparison between CE and relative settling velocity
of kaolin floc v/vy,. i represents the settling veloc-
ity of floc required to reach to the depth of 10 cm from
the suspension surface within 60 seconds.
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Fig. 10. Clarification efficiency of kaolin suspension CE and

specific cake resistance of kaolin floc as a function of
Cqr at pH 6.5-7.5.  C,, and kaolin concentration
were 0.5 mM and 10 g/L, respectively (Fig. 10a).
Fig. 10b is the comparison between CE and relative
specific cake resistance (ap — a)/a,. o, represents
the specific cake resistance of kaolin in the absence
of Al and GL, 1.97 X 10" m/kg.
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