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Photo.1 The photographs of test equipment. High-speed camera
on the left, the Couette device on the right.
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eyl LTw< booml2EAE L7z (# ; Photo. 2
(e) 300s, Photo.2(f) 80s %),
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GTEOW Xt 71 v » % Fig.1(a) |2, Photo. 2
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Photo. 2 (a) Images taken of the floc under the test conditions of
30 rpm rotation speed.

1408 160s 300s 600s

Photo. 2 (¢) Images taken of the floc under the test conditions of

60 rpm rotation speed.

Photo. 2 (e) Images taken of the floc under the test conditions of

150 rpm rotation speed.
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Photo. 2 (b) Images taken of the floc under the test conditions of
45 rpm rotation speed.

120rpm |2g 30s 60s 80s

Photo. 2 (d) Images taken of the floc under the test conditions of
120 rpm rotation speed.

28 30s 60s 80s

Photo. 2 (f) Images taken of the floc under the test conditions of
200 rpm rotation speed.
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Fig.1 Relationship between Dy and G T value with both logarithmic plots. Figures of (a) ~ (f) represent results under the following six rpm
conditions; 30 rpm, 45 rpm, 60 rpm, 120 rpm, 150 rpm and 200 rpm.
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Fig.2 Log plots of Da/doand G T value at the very early stages of
flocculation. The slopes of the Dy/dy and G T value coincide
around the 0.5™ power. The relationship line is parallel
shifted to the right for higher rpm. Fig. 2 graph summariz-
ing multiple results in Fig. 1. After a critical GT value, the
region is largely divided into a growth stage (region 1) and
a breakup/rearrangement stage (region 2). In region 1, the
relationship is linear; in region 2, the relationship is not clear.
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Fig.3 Logplots of Dy/dyand G T value at the very early stages
of flocculation. The slopes of the Dw/do and G 7T value
coincide around the 0.5" power. The relationship line is
parallel shifted to the right for higher rpm.
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—DARLERRE TH L, Bl R o&E IR £
D, 70y 7FOFELVERITETLZWEEZ L
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EDOEETHIE (79 725 0MMA DA ) »
B2, 7uy 70Ol EXHEL TS, 2OLIH %
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ZH5N5,

4.4 FEEBOIZH TS Dy ER—D GT ED LEEH&ET
HIETIC BT, Do DZALIZIX, GTE7ZIT TR G
EHE L T L2 U7ze 22 C, 30 rpm,
45 rpm, 60 rpm, 120 rpm, 150 rpm 3 & UF 200 rpm
2% 34 Fig.1(a)~(f) O7—5 2L, Zh
FNORERSEH2 5O GEICH LT, GT fii 5870,

6069 3 X U8 8670 125%24§ 5 Dy ZHhH L 720 B 212,
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Fig.4 For each rotation speed condition, the same G T values were
extracted for different 7 (time), and the relationship
between Dy and G values at that time was plotted in both
logarithmic plots. In the low and medium speed rotation
range, the relationship between Dq and G value decreases
as a power, and the floc progressively destroys according to
G value. In the high-speed range, the relationship between
Dy and G value appears to remain unchanged, and the effect
of G value is not clear.

8670 1% 600 #2124 72 %, Fig. 412, TN EN[E—
O GTEIZHR T D Dy & GEDOBERERT E0bH
NELZ, 30 rpm, 45 rpm, 60 rpm, 120 rpm, 150 rpm
BIO20rmpm 70y hTHADH, FIIRENDS X
I, Do & GHEDOBEFRIE, 30~60 rpm @ 3 &,
120~200 rpm @ 3 L CH O NIZER L Z2MHIADSH 5,
30~60 rpm DX - H# AlHLIH T, Do 1 G fEIZXF
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B, Doldtimlc KE LI R 5% v, 20 XHI12, [H
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D, 78y ZHEEPELT H720EENICIZELA T E
TV, EEEHRIEO G EOFEIZOWTIE, Dw
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Abstract

To investigate the effect of shear force on the structural changes of flocs, the flocculation process of
kaolinite-PACI was visualized in a laminar shear flow. The test equipment was a horizontal outer
cylinder rotating Couette device, and the shear force in the gap of the double cylinder was controlled
by the rotational speed. The trends in the representative diameter Dq of the flocs were organized as a
function of the GT value (product of agitation intensity and time). As a result, a clear distinction was
made in the high-speed rotation range between the floc growth stage and the breaking stage.
Especially in the growth stage, Dy < GT* was shown. This relationship can be explained by
assuming a fractal structure in the conventional cohesive kinetic equation; Dy shifts in parallel while
maintaining 0.5 power of the G 7 value, suggesting that floc fracture also occurs in the growth stage.

Key words: flocculation, floc structure, poly—aluminum chloride, laminar shear flow, image analysis




