(2006 8 10 ).

(50278076, 20547001) (05JK233)

26 1 Vol 26, Na 1
2007 1 ENV RONM ENTAL CHEM ISTRY January 2007
*
( , 710055)
(DLA)
0.8
DLA
[1, 2]
) (DLA)
1 DLA
1981 , Witten  Sander (31
DLA ,
DLA L XL ,
1 1
2
(1)
c(n-r® (1)
, C(r) , a
( 2.0, 3.0) . T , D=d-a

: pkjin@xauat. edu. cn



26

6
(d ). C(n r 1
| ( " ) 2 2 -2 N
Y x=x, P Hy-y St
l IN N
" e 3
— T PR | 7 R e L N T I N v B S 17 2
ﬁ‘ﬂﬁ ]* 5?“ )«\.'.‘" hut %00 Lyl mrptepeos(a) fs| v=vstepteos(a) || 'J!*J:'ff -’:lzb(ﬁlf(};\f)?;:-b y r“:f-“ ++|0 ’:\-Zn—#" R,
Yy S€P. NSUM y=rpkstep*sin{a) | hy=v4step*sin(a) niEEL NI 2T y;™m= _ Y | 2204, ¢k
1 DLA
Fig-1 Progran structure of DLA smulation
(2)
N(r)-F (2)
T , N(n) , D
1 ’ ( 2 ) 1
N (1) r D D
DLA , ) )
D b 1
(3) [4]
A P L ( 3),
P L™ (3)
A P2 A L™ (4)
d ( ). Vv, Da:
v Py (5)

(5)

B2 [FFERESEARBHTERERE
Fig. 2 Muatration of calculation of fractal dimension

by radius of gyration method

y J

A R
L: BEHARKKE
D: AR A B2

100um

H3 EBEMEASCTERER
Fig. 3 [Illuatration of calculation of fractal dimension

by image analysis



1 : DLA 7
3
DLA , ,
, , ( 400 20000 )
3.1
4 1 4 1
1025wty e —
”iif*g?‘ | L1040
- & G + +3350 1 1
5 j,.;%g:‘t;.§ | 1020 !
1 . : "§§§~ il j L1000
05| ity b, it ] 000 |
: Ez:i:l‘ e 1 l
9951 sy b, ) | %0
1IN g LTI |
085 v sV Yot | gel . . W o ] ool *&T
985 990 995 1000 10051010 1015 940 960 980 1000 1020 1040 1060 920 940 960 980 1000 1020 1040 1060
N=400 N=2000 N=4000
1150 150 = ‘; 1200 - l
1100 1100 | hoo ‘
1050 1050 1000 |
1000, 1000 L 9% ‘
9501 950 {900 |
o0 900 850 ‘
850 850 e | ) [ | ST S RESE ‘
900 940 980 1020 1060 1100 850 900 950 1000 1050 1100 1150 750 850 950 1050 1150
N=8000 N=12000 N=20000
4 DLA
Fig-4 Two dimensional flocswith different size by DLA smulation
3.2
: (1) 5
5 ) ]
3.3
6 ’
175 170
. & * *
?ﬁ 170} ee® | o S sen s e, 0
}n\é » 0“...0. :‘.?;\‘ 0’ .'“ LA NS .
4;165°". %0t v A L & 160 ¢ T, PR R L
ﬁ. * . . * 9 ﬁ * .
1] 160 11155 *
155 : . 150 . .
0 5000 10000 15000 20000 0 5000 10000 15000 20000
RiT5E b (&
5 WEHAXEEEHENIEARSHRT XA B6 MELREITAENMCAERSHR XA

Fig. 5 Relationship between fractal dimension of flocs

calculated by density function and their size
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DLA SMULATIONOF FRACTAL HHLOCSAND
CALCULATIONOF FRACTAL DM ENSION

JIN Peng-kang WANG Xiao-chang QJO Kun
(Key L aboratory of ChineseM inistry of Education of NorthwestW ater Resource and Envirormental Ecology,
Xi'an University of A rchitecture & Technology, Xian, 710055, China)

ABSTRACT

In thispaper, wo-dimensional DLA model was studied on the momphological structure of floc growth, and
the fractal dmension of the smulated flocswas calculated and compared by three different methods density
function, radius of gyration of smulated flocs and image analysis repectively. The results shoved that the frac-
tal dimension calculated by the three methodswere all decreased with the increasing of floc size. Camparing
the reaultsof the fractal dimension calculated by the threemethods, it could find that the fractal dmension cal-
culated by density function corregpond with that by radius of gyration of smulated flocs However, the fractal
dmension calculated by image analysis is smewvhat snaller than that calculated by the above two methods,
which is about 0. 8 of the fractal dmension calculated by the o methods The difference in the fractal dmen-
sion isprobably resulted fram the identification of floc image by computer in the process of image analysis
Furthemore, the porosity of the simulated flocs increased with the increasing of floc size, which is the main
rean of the decrease in the density and fractal dimension of the flocs

Keywords flocs diffusion Iimited aggregation model, fractal dmenson
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