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Table 1 Chemical composition of FS (XRF analysis)

Component SIO, MgO Al,O; Fe,0; CaO
Wit. % 52.9 22.2 18.6 1.13 1.66

Fig. 1. SEM images of (a) FS, and (b)

SRB-immobilized FS surface. Bar: 1 um.

Fig.1(a)

6-8

Ni2+



SRB SO,”

100
100 FeS
FS
Y 101 SRB FS
3 FS SRB
90 FS SEM FS
Fig.1(b)
2.2
Fig.2 2 26mm
0.51 200mm
SRB 600mm
SRB FS 15 g 2
FS 60g
FS
cd* cu® zn* Ni¥ Mn® 2mg I
TOC 20 25mg It 320mg I
Cd2+
TOC 20
25mg It 5
@ &
o o (f)
(b) B ]
—>
Fig. 2. Schematic illustration of the system
©) used in the experiment; (a): Reservoir tank,
(b): Peristaltic pump, (c): SS separator
(small FS packed column), (d):
SRB-immobilized column, (e): Particle
@ collector column, (f): ORP electrode, (Q):
(d) J () Electrode monitor.
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Fig. 3 Time course of cadmium removal ratio
using different organic carbon.

SS

ICP
S0,”

pH

20

5.3%



=
o
o

80
60
40
20

Cdremoval ratio [%]

LT
50
8®

ethanol
formic
acid

acetic
acid

methanol

Fig. 4. The average cadmium removal ratio
using different organic carbon (20~80day).
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Fig. 5. Time courses of heavy metal
concentrations and removal percentages;
(a): cadmium, (b): zinc, (c): nickel, (d):
cupper, and (e): manganese.
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Fig. 6. Time courses of water quality; (a): pH and
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Fig. 7. SEM images of FS surface after
35-days-operation.
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Table 2 Analysis of particle collector column by XRF (30day)

Blank 5cm 15cm 25cm

[wit%o] [wt%o] [wi%o] [wt%o]
S 97.463  97.049 97198  97.195
Mn 2411 2.546 2.655 2.650
Ni 0.069 0.124 0.090 0.099
Cu 0.000 0.000 0.000 0.000
Zn 0.057 0.281 0.058 0.057
Cd 0.000 0.000 0.000 0.000

Table 3 Analysis of particle collector column by XRF (60day)

Blank 5cm 15cm 25cm

[wito] [wit%o] [wit%o] [wit%o]
Si 97.463 95593  96.602  97.069
Mn 2411 1.698 2.855 2.745
Ni 0.069 0.078 0.106 0.086
Cu 0.000 1.741 0.000 0.000
Zn 0.057 0.591 0.232 0.100
Cd 0.000 0.299 0.206 0.000

SRB s> M MS
Table4
XRF

Table 4 Solubility product constant of each metal sulfide

Metal sulfide Ksp [mol? 17]
CuS 102
cds 10278
Zns 1044
NiS 1027

MnS 10126
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