F 8471832 A5A(R3ZE), 317~327, 1996
J. of the Korean Environmental Sciences Soctety

ofd US| FH oft SHEN U FHI
=5z ojelol &%

daligin ISAFHER FAED s3E D
(1996 38 282 e

Zinc Accumulation in the Cell of Zinc-Tolerant Bacteria,
Pseudomonas chlororaphis, and Recovery of Zinc
from the Cells Accumulating Zinc
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This study was performed to develop the biological treatment technology of wastewater polluted
with heavy metals. Zinc-tolerant microorganism, such as Pseudomonas chlororaphis which
possessed the ability to accumulate zinc, was isolated from industrial wastewaters polluted with
various heavy metals. The characteristics of zinc accumulation in the cells, recovery of the zinc
from the cells accumulating zinc, were investigated.

Removal rate of zinc from the solution containing 100 mg/l of zinc by zinc-tolerant
microorganism was more than 90% at 48 hours after inoculation of the microorganisms.

A large number of the electron-dense granules were found mainly on the cell wall and
membrane fractions, when determined by transmission electron microscope. Energy dispersive X-
ray spectroscopy revealed that the electron-dense granules were zinc complex with the substances
binding heavy metals.

The zinc accumulated into cells was not desorbed by distilled water, but more than 80% of the
zinc accumulated was desorbed by 0.1M-EDTA. The residues of the cells after combustion at 550C
amounted to about 21% of the dry weight of the cells. EDS analysis showed that the residues
were comparatively pure zinc compounds containing more than 79% of zinc.

Key words : zinc accumulation, zinc-tolerant microorganism, recovery of the zinc, desorb, electron-
dense granule, zinc complex, Energy dispersive X-ray spectroscopy.
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Fig. 1. Growth curves of P. chlororaphis at the
various Zn concentrations according to
culture time.
O: Without Zn  [J: 100mg/l of Zn
A: 500mg/l of Zn@: 1000mg/l of Zn
W: 2000mg/l of Zn

E s}
g ——
0/ \O
= ~
g /
g 10t o
= e
C X
2 —
< /
o5t
£ [} X
5 rd
=
S /
X a
L g L 4 b s
(¢] 24

48 72
Culture time (Hours)

Fig. 2. Growth curves of P. chlororaphis, E.
coli, Xanthomonas and mixed microor-
ganisms isolated from activated sludge.
Cultivation was carried out in 100 ml of
the basal medium with 200 mg/1 of Zn
with shaking at 30C or 37C for 72
hours.

O: P. chlororaphis
O: Xanthomonas
X: mixed microorganisms

A: E coli
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Fig. 3. Changes of Zn accumulation in the cell
according to culture time.
Cultivation was carried out in 100 m! of
the basal medium with 100 mg/l of Zn
with shaking at 30C for 4 days.
X: Dry weight of cells
O: Zn in cells
®: Zn in cuitural fluid
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Fig. 4. Removal rates of Zn in solution treated
with Zn by P. chlororaphis.
The precultured P. chlororaphis cells
(dry WEI%ht 185 mg) were suspended
in 100 ml of solution (pH 6.0) treated
with 100 or 200 mg/! of Zn.
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Fig. 5. Removal rates of Zn in solution treated
with 100 mg/l of Pb by P. chlororaphis,
E .coli Xanthomonas and mixed mic-
roorganisms isolated from activated
sludge.

The precultured cells (dry weight 100
mg) were suspended in 100 ml of a so-
lution (pH 6.0) treated with 100 mg/l
of Zn,
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Photo. 2. Electron microphotograph of P. ch-
lororaphis treated with or without
Zn (40,000 X).
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Fig. 8. X-ray energy dispersion spectra of resi-
dues after combusting the P. chlorora-
phis cells accumulating Zn at 550C.
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Table 2. Elemental compositions of residues
after combusting the cells accumula-

ting Zn at 550C,

Elements Content of elements in residues( %)

C 1.85
0 249

Cl -

Mg 0.27

Fe 0.11
P 16.83

Zn 78.57

Cu 0.07

Total 100.00

Dry weight of cells after accumulation of Zn residues after combusting the cells.

Dry weight of cells

“Residues after combusting the cells

ative After accumulation
I\g of Zn (Pnglg mg mg/g
1837 (100) 2315 (126.0) 496 2143
(100) (21.3)
() Index
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Photo. 3. Electron microghotograﬁhs of resi-
dues after combusting the P. chloro-
raphis cells accumulating Zn at 550
C.
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