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Abstract: By adding cationic high molecular weight polymer into high turbid water with slit content containing 85kg/m’, variation
regularities of the following morphologic factors which can characterize fractal structural properties of aggregates under different
flocculation conditions: such as aggregates sizes, efficient mass density of aggregates, aggregates free settling rate, turbid liquid layer
settling velocity, residual turbidity of supernatant, are analyzed and discussed by using image analysis and settling technologies. The
characteristic parameter “fractal dimension D” can be used to quantitatively control the effects of flocculation conditions such as
stirring rate, stirring time, high molecular weight polymer concentration on the fractal properties of aggregates structures of high
turbid water with slit content. It is found in experiment that when flocculation conditions are improper, fractal structures of
aggregates will become loose and fragile and the value of fractal dimension D is low. When the flocculation conditions are proper
(rapid flocculation strength and time separately is r, = 300r/min, #; = 10s; slow flocculation strength and time separately is
r, =120r/min, ¢, = 180s; polymer concentration is 0.1% ), the fractal structures of bridging-flocculated aggregates reach the
optimum compactness. Under this optimum conditions, aggregates have such characters as a bigger size, a faster free settling rate, a
higher efficient mass density, size distribution in turbid suspended liquor uniform and the value of fractal dimension D is the highest
(D3=2.16). Furthermore, the results testing from the static settling experiment indicate that the settling rate of turbid liquor layer
is fast and the residual turbidity of supernatant is low also. The following behaviors of silt aggregates, such as coagulation properties,
settling behaviors and the properties of structural compactness are all ideal.

Key words: high turbid water with slit content; bridging-flocculated aggregates; flocculation condition; flocculation morphology;
fractal structure; fractal dimension
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Fig.1 Sizes distribution curve of mudsands particles
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Fig.2 Experimental settling device
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Table 1 Variation of aggregates morphology parameters at the end of slow flocculation stages when rapid stirring rate is different
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ri/rmin” ! 0./ kgrm ™3 dsp/pm v/mm*s™} w/mmes”! C./NTU Ds FHEo
120 1199 125.2 3.11 0.92 508 1.89 107.2
200 1249 155.7 2.08 0.96 620 1.98 94.5
300 1361 169.1 4.11 1.39 471 2.07 91.1
450 1244 106.6 2.88 0.79 697 1.86 113.4

() 450 rimin(D,~1.83)

(b) 300 rfmin(D,=1.91)

(c) 120 r/min(D,=1.79)
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Fig.3 Scanning electron micrograph of fractal structure of mudsands aggregates at different rapid stirring rates
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Fig.4 The high of turbid liquid layer versus static settling time
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Fig.5 Ratio R versus flocculation time
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Fig.6 Scanning electron micrograph of fractal structure of mudsands aggregates

at steady state with different rapid stirring times

R2EW EAEREHYBRET (=300
t/min, ¢, = 10s) , 2418 3 %8 BB} 8] 24 : 0s.50s.,180s.600s
B, ZEEERENEXRBENIEEETRE L NE
o0 &3 — B B (180s) 4 4 & K (D, =1.83,

D;=2.15), R X /MR E T & (RIKE K
HAEEEIRRXER ) Y RELSEE LB,
REEAE R LENE R EEEE LR,
FLERER/N R A G L R

%2 BERIPHAEEITHTIARERZNERELSZSUHTL

Table 2 Variation of aggregates morphology parameters under the condition of optimum rapid stirring rates at different slow flocculation stages

BERE T R B TR FHYERE  PHAEHRTER FERAN SN % RRAME
B8] 2,/ ®E o./kg'm™> $ dgr/pm vi/mmes ! C./NTU D, D, FE o
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50 1275 0.8098 120.2 3.91 620 1.79 1.99 102.4
180 1449 0.7279 113.1 4.34 471 1.83 2.15 94.5
600 1391 0.778 2 115.6 4.11 697 1.78 2.07 97.1
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