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A Study on Elution of Metals from Various Wastes in Ehime prefecture by Bacterial Leaching

Yousuke NAKAMURA, Katsuyuki UNO, Hideaki YOKOYAMA 1, Yuki SHINOZAKI,
Sumio BUSHISUE 2, Tetsuichi KOUCHI

To elucidate the possibility of the elution of various metals by bacterial leaching by the sulfur-oxidizing
bacterium Acidithiobacillus thiooxidans from various wastes exhausted in Ehime prefecture, the
sewage sludge incineration fly ash, the paper sludge fly ash and coal fly ash were examined in this study.

As a result, the elution of zinc, aluminium and copper was confirmed from the sewage sludge
incineration fly ash, and the elution of aluminium was confirmed from the paper sludge fly ash and the
coal fly ash.

The maximum concentration of aluminium in eluted solution was highest in that from the paper
sludge fly ash among 3 materials mentioned above and was 2000mg/l. We also extracted 100% of
aluminium from paper sludge fly ash.

We are going to study further the most suitable method to elute various metals from various wastes
and examine the possibility of use of eluted solution of metals and extracted metals.
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Hg/g

No
3
Mg 4700 2900 590 420 13000 1700 12000 | 19300
K 24000 1000 690 600 940 580 860 | 24000
Fe 4300 61000 22000 19000 16000 37000 8800 | 47000 1
250000 55000 1100 1100 250000 19000 270000
Al 16000 88000 16000 12000 92000 28000 100000 | 75600 16%
Mn 130 690 380 350 100 100 61 900 1
Ag 34 - - - - - - 100 4209/t
B 880 - - - 17 120 -
Ba 25 14 180 99 27 420 49 23
Bi - - - - - - -
Cd 82 - - - - - -
Co 14 43 11 29 22 33 50000
Cr 31 18 8 18 13 16 20 0
Cu 1900 41 18 15 250 19 240 100 10000
Ga 4 28 7 - - - -
In 12 - - - - - 7
Li 5 211 39 27 61 91 29
Ni 12 30 9 6 7 15 - 10000
Pb 5600 13 - - - - 12 15 50000
Sr 290 310 87 30 230 600 170
Tl - - - - - - -
Zn 43000 97 22 13 150 16 370 40 50000
1 - aa /
2 0.99
3 u/
4
Labs Profile 1
Mg K Fe Ca Al Mn Ag B Ba Bi
Cd Co Cr Cu Ga In Li Ni Pb Sr Tl zZn 22
3 2
2 Acidithiobacillus thiooxidans NBRC 13701
1 Al Cu Pb Zn 3 NBRC 224
Zn 9 1 (NH4)2S0O4 2g KNOs 2g
KH2PO43g MgCl2 6H20 0.5g CaCl2 2H20 0.25g
5) FeSO4 7H20 0.01g Na25203 5H20 59 Na2MoOa4
2 Al 2H20 0.3mg 0.1g 29
10mg pH 4.0 4.6
4
3 Al 1)
500ml 3
105 1
Zn Cu 2)
1) 5ml
5 200ml 30 120rpm 7
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n Al
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120rpm 10 25

0.8%(g-dry) 25
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No Q) (mg/1) ()] (mg/1)
2.0 0.8 25 2000 110 1800
2.0 0.8 10 1300 72 1800
0.8 0.8 25 110 88 130
0.8 0.8 10 100 77 130
1.2 0.8 25 390 75 520
1.2 0.8 10 320 62 520
1.2 0.8 25 25 110 23
1.2 0.8 10 18 78 23
1.5 0.8 25 790 61 1300
1.5 0.8 10 540 42 1300
1.5 0.4 25 780 60 1300
1.5 0.4 10 520 40 1300
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20ml 12.1% wt/vol
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10000rpm 5
4 1mol/L 20ml pH
780mg/L Al
10
NaOH NaOH NaOH NaOH NaOH NaOH
22000 _
_ __10000 2600 11000 __ 560 9800 350 __ 8500 |
. _.1900 49000 2100___ ] 51000 1800 __ 51000 _ 1500 __|
_ 2100 3000 - 720 2200 560 2300 |
350 630 600 30 780 25 520
14350 55230 13700 52310 14580 51935 12820
_ ___640 550 330 930 200 900 130 |
_ 170 47 110 200 - 190 -
_ ___700 170 180 140 170 97 170 |
_ 49 80 - 77 1 75 1]
480 190 260 510 - 500 -
I i
_ 780 930 i 250 340 150 300 |
(Al _ 120 0 30 50 20 60
2819 1967 881 2107 711 1912 601
4831 _
NaOH _ pH 6 13 _ 13 |
ml 20 19 20 24 20 29
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