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Numerical Calculation of Coagulation Kinetics Incorporating Fractal Theory
JIN Peng-kang, JING Min-na, WANG Xiao-chang
(School of Environmental and Municipal Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: Based on the Smoluchowski equations a kinetic model was formulated by introducing the fractal dimension. In the kinetic models
fractal dimension at different time is calculated by considering of the void and primary particles contained in the flocs. Using the kinetic model,
the coagulation kinetics was calculated by the method of finite difference. The calculation results showed that the characteristics of the structure
and collision efficiency play an important role in particle size distribution. The higher of the fractal dimension and the collision efficiency the
broader of the particle size distribution will be obtained> which indicated the flocs with large size were formed. The results also revealed a
tendency of decrease in the fractal dimension with the increase of floc size; which is resulted from the unproportionate growth between the floc
size and the number of the primary particles contained in the flocs. The validity of the calculation was proved by a series of experiments using

aluminum sulfate as coagulant for the flocculation of humic substances.
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Fig.3  Effect of fractal dimension and collision efficiency on particle size distribution
RLIK) 73 TEAEROB AN, RS o3 AT e 22, T H AR 3 3
A17 BRI T R A B R B, 3K U W] A R UKL 23 T 2 Dy=3.0
oA, N RST HRUREL 5 A AU % L s Ah, L 3 N D=2
e ] =
CIPN NS R eT oo Sl T E
2 L W / L T
3.2 SRAECEIE PRI
4 Vel 3 ORE I AN [FDREARE PR 2R84 23 T 4
- N N . N N ., 0 1 ! I )
H A A A B AL H R R 0.01 % Y 23 TE 0 100 200 300 400 500
YRR DL, Dy RRBIUERL T (173 4D . K PR
4 WP LUE Y, TR IR LT, 20 T8 4k B B A R A B4 HRERHEZLHIE
Fig.4  Variation of fractal dimension with fractal size

FRTARE T 2 B 38 T e A1 P 3, LA 0 0t A Bt s 42 1



2152 7N 53

29 &

TN T S AR R A R AE . AR 28D, mT LUHE I, 7
AHIFFE RN S I Bl P T 1S BB AR A2 1)
T A R TR0 5 PR AT AR ORI 184 o P B2 AN
BLE B, 75 BB B T SIS B R 2 ST R
AR AR 2 0 B AR I3 B 4 B0 1 T B A
%:[24].

3.3 ARSI R H

100

t=300s
80

60

40

BB 5U%

20

! I |
0.06 0.08 0.10

£ /mm3

100

t=900s
80 -

60 —

40

BB E/%

oL® | | 1 1
0 0.1 0.2 0.3 04

{8 /mm3

0.5

B AR H/%

Bt %%

K S0 5 (14 T B PR R A (1) AT e Bk 2 R
TEHERC D = 2. DA A BUE T R W a6 14E, JF
LASIZI8: 7 T 13D e K2R A RS A 422 R A 5
R o, VHEZUEL TR ¢ 235004 300 $+600 s-
900 s+ 1200 s %I 2R BEAREAE I A1, Ly 520 B REAK
REAR XA O b, S R ML 5. DL Y, 545 2R
S IME BBz

100 - -
t=600s
80 - — i
B

60 I o FWUME
40
20

9,

0 ! ! ! ! !
0 0.05 0.10 0.15 0.20 0.25 0.30
#£H/mm?
100 -
t=1200s
80 |
o EWIME
40+
20 —
0le I I I I
0 0.1 0.2 0.3 0.4 0.5
{£H/mm3

5  Smoluchowski Bt E 45 R 5 LiM{ERT tb

Fig.5 Comparison of calculated and experimental results
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