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A study on the mor phology and density of flocus . The fractal struc

ture of floc
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Absract :Random flocs formed under conventiona operation condition are of fractd nature. Thereisa smple reationof D =3- K,
between Dy , thefractd dimendonand K, , the parameter in thefloc dendty functionpe d,” . Through a stepwise agglomeration
modd , the process of floc growth was discussed. It was shown that at each aggomeration step , additiona void water was entrapped
in the floc and thus afected floc dendty and structure. By andyzing the parameters of the aggomeration modd , it isfurther proved
that afloc formedin this manner isof fracta nature with itsfracta dimenson dependingon the void ratio€ and aggomerated particle
number m. A decreaein€ orincreasein m resutsin anincrease in Df, which implies a trandtion of floc from loose structure to
compact one. Mechanicd syneress and one by-one attachment are two operation modes for compact floc formation.

Keywor ds :morphology ,fractd ,floc densty ,synered s ,one by-one attachment

( ) . 1963 Vold
(Ballistic aggregation) ,
= Sutherland 1966 Vold , (Cluster aggregar
tion) (231 . , (41 | anr
vanker[®! Francoid®! ,
(Densty-sze relation) , Pe dy ', ( ) Kp

- (Random oollison

:2000-02-15

“ » . “ n



258 20

and aggregation) |, , (Primary particle)
,Yusd "l Higashitani!®
, (Syneress) (Restructuring)
[9—13] '

, (One by-one attachment)

1 1 1 ’

: (Morphology) .
) , Sutherland ,
(Clusgter) , ,
; (Fractal) [14] '
1
1 M dp
M dp™ (1)
: ( )
Df =3, Df <3, Di <3
» Ds
, (1)
M =PV, =0pdy’ (2
Vp =ady® a ( o =41/3).
[1-6]
P =Bd (3
(3 @
M=0oBd> % d> % (4)
(1) 4
X Dr =3- Kp (5)
. Kp >0, D¢ 3,
2
1 vod , Aratani [

Hg.1 Vold modd floc

Df=1.2 1.8, G



3 259
, Dy Vold ( 1)
(11| agvanker (5]
Pe Ap-o.338 dp- 0.676 (6)
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Tablel Evduation of the fractd dimenson of flocs
Kp Dy
Vold 0.676 2.324
Sut herland 0.941.0 2.0—=2.1
1.041.4 1.6—=2.1
Aratani — 1.2—1.8
3
, Sut herland
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Fg.4 Sepwise growth modd of floc
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