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Abstract: The spatial distributions of porosity and fractional dimension of autotrophic and heterotrophic/ autotrophic
biofil ms applied by direct current in the range of 0 ~ 25 A/ m® were investigated by using the microslicing technique and
image analysis . The results showed that the porosities of the autotrophic and heterotrophic/ autotrophic biofilms respec-
tively decreased from ca. 92 % and 96 % in the top layer toca. 54 % in the bottom layer while the fractional di mensions
increased from 1.1 and 1. 05 in the top layer to 1.4 in the bottom layer in the absence of current. The increase in the
current density decreased the porosities and increased the fractional dimensions in the top layers. In the deeper layers,
the current had insignificant influence on the porosity and fractional dimension .

KeyW)rds :external electric current ; biofilm ; porosity ; fractional dimension

20 90

( el 1

[1~4]
(81

[5.6]

(29976030) ;
(197 ~), , ,

7 .
(7] . :2002-07-31 :2002-11-04



86 24
( 10pm
) > 1 >
[7]_
Vv 2
e=—"
Ve !
VeV, ‘
,m’ .
, a
5.
e=1 - Se“ (2) 1
tot Fig.1  Conceptual image of a biofil ms section
5 Stot > Scell y
,mz. s S
dmax
(2) . [10]: dmax o SDP/2 (3)
5 s DP
Spm : 2.5% 7 Ao
, 1000
: cCD , ,
512 x 512 % 8bit P ,
0 255 ’ (3) dmax >
, » (3) H
, P = ASPY/? (4)
(4) ,
> > D
lg(P) = C+ ’lg(S) (5)
, JAg(S)  1g( P)
(2) ; lg( S)
bmp lg( P) . Dp .
1.2
2 : @ ( 1)

[91]



4 87
, .@ 20pm ,
( 2) . , COD NH,/-N
, :DO 1.6 £0.5mg/L, t(30 £
1) C,NH,/-N 632 g*(m’+d) " .
2.1 (CMI1800
2 ,Leica ) -5C s
Spm . R
(210mm % 300mm %X 400mm) .2 Spm
(200mm x 250 mm) R 1
20mm s 5
250m*/ m? , TUPAC2* 5
) 3
, , 0.0A/ m* 10.0A/ m*  25.0A/ m*
0~50V, 1A. C/N 0 2
WA , 10d
/
WA, . t - ’
b 3.1
| i 3
iaa i
1 : 3 ’ ’
/AN / ,
v/ SR\
e ) " )
e B :
92 %, , 54 %.
%mm , /
) , ,
Fig .2 A sche matic diagram of the experimental system 96 % . ,
2.2
2 ( , )
) / , ,
: ( NHy),S0,,377 mg/L;K,HPO,*3H,0, , ,
10 mg/L;ZnCl,,0.05 mg/L;MgSO,,10 mg/L; 3 s
FeCl;*6H,0,0.4 mg/L;CaCl,*7H,0,10mg/L; 2
Na,S 0, ,200mg/ L. C/N=0 3.2
2 .Na, CO; 4 ,
pH ( CN=0 ,pH 7.3~ / 4
7.8; C/N=2 ,pH=7.0%0.2), , , ,



24

88
2
1 - 4 . 9
100
re— Rl i —

90
R
> g0
5 C/N=0
&
3 70
P-\_,

[ —0—0.0 A/m’
60 ' —o0—10.0 A/m’ —%L
5 [ —6—25.0 A/’ ., o
0.0 0.2 0.4 0.6 0.8 1.0

FAXTREES

3

g3

JE 5B —

—0—0.0 A/’
—0—10.0 A/m’
—A—25.0 A/m’
1‘0 1 1 I 1 1 1 1 1 1

04 06 08
HAR R

1.0

4

1.1, /

Distribution of porosity within biofilms under various current

00 02 04 06 08 1.0
AR I B

1.6

15 [— R e —

04

AR B

0.6
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