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An Numerical Approach for the Dynamic Model of
Fractal Growth of Minerals
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(School of Nuclear Resources and Nuclear Fuel Engineering, University of South China,

Hengyang , Hunan 421001 , China)

Abstract ; A modified fractal growth model of minerals is proposed to simulate the influence
of ionic potential , temperature and noises. One seed is placed at the center of a square with
300 x 300 lattices as a growth focus and the attraction domain is set to diamond. Three
main parameters are considered in this model. One of them is the probability of surface ad-

hesion( P, ) which with the range of 0 to 99% to eliminate the impact of noise. The others
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are adsorption distance d and filled interval s. The former parameter varies from 0 to 9 units

which on behalf of the ionic potential of particles and the latter varied from 0. 00 to 5. 00

units distance to perform the influence of environmental temperature on minerals growth

system. Three model sets are carried out with two fixed parameters and the other variable

parameter. The results show that the fractal dimension of DLA groups are increasing with

the decrease of P, and the increases of d and s,as well as the structure of minerals from

disseminated , star or radial gradual transition to agglomerate. The model is a two-dimen-

sional simulation for three-dimensional fractal growth and can not fully reflect the complex

growth dynamics of mineral aggregate in space.

key words:DLA model ; minerals ; fractal growth
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Fig.1 Fractal growth simulation for P, is 10,50,90 and the Lnr-LnN(r) curve for P, equal 50
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Table 1 The impact of different parameters on the fractal dimension of DLA Group

B

Al A2 A3 A4 A5 A6 A7 Bl

B2 B3 B4 B5 Cl1 c2 Cc3 C4 C5

N 3000 3000 3000 3000 3000 3000 3000 2500 2500 2500 2500 2500 2000 2000 2000 2000 2000

P/% 5 10 30 50 70 90 99 50

d 5 5 5 5 5 5 5 0

s 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 0.10

50 50 50 50 50 50 50 50 50

3 5 7 5 5 5 5 5

1.00 2.00 3.00 4.00

Dy 1.96861.99941.90341.8397 1.88101.80311.82901.74151.7048 1.88461.91801.9293 1.738 6 1.8333 1.9656 1.926 4 2.197 2
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Fig.2 Fractal growth simulation for d is 0,3,7 and the Lnr-LnN(r) curve for d equal 3
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