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M o fofzd & B b Thiobacillus &0
MEE—RZFIETH L0, RIEHTIC
BNTHRHBET, EEOHRLBRICIVES
ZEMALT A2 EPHLNE 25T,

¥7=, RunlOCHEE L-FBRBRICAEZ, R
BIZBWT, I pH%Z7.0IC5H% L -ONMEEH
FRAOTHAREELT - T 5, #HREEICHIT
5pHOBE L ER— 3 1Z2RT, W L-ME %5
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IZIEFL7ZRun3 ~Run7 C, #50% 33 %BH LT
Wa,

K10, H—1LUZCu kU Cd oE&HRDEL

(94)

T ok # W& B

RT, Cu KU Cd DEHIZ pHOE T & RIS L
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R—131IZAsDE&EH RO EALERT, AsTI,
LT D4&MT50% L EOBEHERE Bz,
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Run 7 CORMERH Lz DD, Znlblistog
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PlEogER, B, HIRIBEDL 2 X086, Wk
BEEY OFMES.0g/1 LA LT pHIZ2. 5L Tz K
TL, @BREIHRMICELT 52 E0RIN,
b)) Pl X A BT R (SRT) ok

B — 161z pHOFEH AL &R, SRTORE WS
fHE EC pHA EA I 24%, 6 H BRI &
TOSRTIZH W C pH 3 AHIECIRTER & 72 - 7o
B RO R, SRS NIER I TOSRTIC
FHpHOZERIIAOGNT, XHICpHZETE
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RHHENREEESD ] O&BRE x100] XVE
U7z B—172 Cu OB HEBOEHELEFRT .
FERRELINZ BT 2B HARIISRTI H (Runl)

TH#15%, SRT2 H (Run2) T15~20%, SRT
3H (Run3) KRUSRTS5 H (Rund) Tid#30
% &7V, SRTOBENRONZ, Z0444T
2 FEBREEIIC BT 5 pHIZKE RZERMN T
EnD, ZTheDBEHEOR WL Cu 0B RIS
B OBIEEFE L TWBEEEZBND, £z,

SRT3 H (Run3) &SRT5H (Rund) Ti#H
HEBRNMZIFTE LW 06, HBEEDOAREM
L7540 Cu % HIZIZSRT3 H (Rund) »%

¥ 58 B H(day)
H-16 pHOEAZIL

IR 0]

@A Hay)
B—17 CudBEHEOERZTIL

5 10
38 B H(day)
H-18 NiDZFHFEOEBAZE(
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BB THHZENHEEMI I -T2,
K—18~21iZNi, Cd, Zn, AsOBEHEROLEHA
BILEFNTNRT, InOEHIZ 20V pHE
TSR eNS, EEICH 3B HECS
BSRTOHBIIR OGN -T2, Fiz, Cr BT
Pb (RIEM) X, FRRUM L COLRETHE
BHLUed -t

A EDERN, S, HIRRE2 Y, WEEEDHO
TG A3.0g /1 OAME ST T, wHICH
THSRTOMEN KB AEVWDIECUTHY, %
DHASRT 8 HABMTHHZ L/ WbnE -
Too LDNUTsh 6, BIEBROFENSHE BN,

20 “
o | ‘
0 5 10 15
#£1B B #(day)
K—19 CdOBFHEOERAFTL
100

Y emn )
20 ZnOBEHEOZBRZEL

5 10
%18 B % (day)

B-21 AsDBEHFEOERHZE(L

(96)

T ok # W &

DR ERBEOBRHSWEFEIN S HEE,
[ pH2.5LLF | # AR HERI 2 0icid,
it B ] DAL A% 35 B W A B B FEFEA) D3 i S b B2

THHEEZ N D,

4. PATLOEECETIER

SEORRIY, WHEEHFIHIIC X 508
BRI AL, WEEED (GRME-g) @ POKEER
(T.S.-g) =3 120& 7%, SFRIEEIZBT
5Y WO EERY F#A EI319.06 ¢ /42 THD
Z DS BEIEY TR R A K 5 VR B 4y it
TI27t Eiebh, Lo L, FEEOYHTIZHET 55
KIGRDFEE R E 5 ETL9,868t &/ - TH
Y, BHEIECE, BIEREY O TR
BOKBRO R, FERO 1EIz bz L
HLIEMRD, ZOLRIIESEROME,HEH
Hi-b0THY, HREUHBEEEYOHEF
BA-Fl&HEX L, FOEREMEEBRT S &
k-0, AR XTI N5,
7=, HROpH%, WERZ AW TSIz
TXEBHEOWRBOLERERA LIz 25,
HREY 1t OpH% 2 FCETFTEX 5121, B
265kgDIRBMBBETHDHZ L1 - T b,
BT TERORERBER W& LT, AEERM
i, IR 1t 272V E997,000M N b 7e B,
TFRBRINEAMERCREINS LI, F
KB OEHNHDIEFTEIZ LV, HSHEHE L oRE

HIEER

M—-22 TFkFHREMODEEBERES AT L
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mE, RS BAFRAAOERLTFEIN
5, BEBABHRZEA LT 2AEE TR,
AHEDOIRVREREY EHTRLTEY, Th
Z TGRS, O OSBEOBHICHIAT 52 L,
YWEEROBEI ORI LN EEZ DN,
LA EDRERN? B, B—22I777 &5 7%, TKIFG
B bDEBEOBREY X T LAZRET S, Z0D
VAT LTR, LELYEZL TTKAESAT
eI h, REIV LRFNICEBEZELT
BIENTETHDHEEZ BND,

5. &

E

EFETHRONIEREERICE LD D,

O WMERBRMEDL PHERORIMESEETICES
NWTHIEEET, 4 RO TABRAICHF
L, EEOHBERIICLIVERCIERLL,
HHET 5,

@ TKEBEIOSE L -RERLMEL X
ML ZOBRFRE CRAET AHERED %
HEEELTHAT I ETE B, HEEEY
AR TRRE L 8 U O T o 458kt
EW=s, MEOIEEI ELMZHERT b,

@ TARBECHMERREYZHRNTAZLIZXY,
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Abstract

Development of a New Metal Leaching System from Sewage Sludge
Using Sulfur Waste

Kumiko SASAKI, Ayumi ITO, Jiro AIZAWA, Teruyuki UMITA

The availability of indigenous sulfur-oxidizing bacteria and sulfur waste produced by
desulfurization of digester gas was studied in order to achieve economical metal leaching from
anaerobically digested sewage sludge. Indigenous sulfur-oxidizing bacteria were confirmed to
exist in the various sewage sluge and activation and isolation were carried out by adding
elemental sulfur. The utilization of sulfur waste as a substrate for indigenous sulfur-oxidizing
bacteria was investigated in batch experiments. It was found that the addition of sulfur waste
caused the production of sulfuric acid by bacteria and a decrease in pH, resulting in effective
elution of heavy metals. Then, elution of the metals in sewage sludge using indigenous sulfur-
oxidizing bacteria and sulfur waste was carried out in semi-batch experiments.The optimum
sludge retention time was found to be 3 days, when the sludge concentration was 2% and the
amount of sulfur waste was 5g//. It was shown that the biological leaching of heavy metals
from sewage sludge can be carried out in a closed system, where all required materials are

obtained in a sewage treatment plant.
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