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Removal of Cr from Tannery Sludge by Acidophilic Thiobacilli
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Abstract : The re moval of Cr from tannery sludge by bioleaching technology was reported in the paper. Batch experiments involved the
inoculation of acidophilic Thiobacilli and addition of ele mental sulfur as their substrate. Results showed that Cr re moval of 100 %
could be obtained after 8 days of bioleaching. The oxidation of added sulfur by acidophilic Thiobacilli decreased sludge pH value
which caused the solubilization of Cr from tannery sludge . A threshold pH of 2. 0 existed for Cr solubilization from tannery sludge ,be-
low which Cr solubilization efficiency sharply increased to 80 % ~ 100 % . This study might provide a newly attractive alternative for

the treat ment and disposal of heavy metalcontaminated solid wastes .
Key words :tannery sludge ;acidophilic Thiobacilli ; bioleaching ; Cr;powdered sulfur
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Table I The primary physicoche mical properties of the selected se wage sludge
pH /% ! % /% ! % Cr/ mgokg™' Cu/ mg kg™ Pb/ mg* kg ! Zn/ mg* kg™
7.92 4.72 1.55 0.50 43 .1 14519 24 20 80
1.2
14
Thiobacillus ferrooxidans LX5 , 2d 10mL s
(CGMCC No.0727) Thiobacillus pH ( ORP) . 120001/ min
thiooxidans TS6( CGMCC No.0759) 15min,0.45pm , .
100mL 9K (31 sM™ ICP- AES( Optival
el pH 4, 28°C 200, USA) Cr.SO; .
1801/ min s pH )
pH 2 , 2 ( )
I mL 100mL 9K SM 9
) , pH
2 , _ 2.1 pH  ORP
15mL 2 120mL 1 pH
, 2g¢/L  6g/L S -pH
FeSO4*7H, 0, 28T (180r/ min) , , pH ,
pH 2 : 15mL S
135mL : S,FeSO,* pH 6.5~7,
7H,0 . pH 2 : : (I ~12g/L) 4
0-~2d, pH 2.5
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1.3 6 \
5 —o—0g/L ——1g/L
S . 2 ——dg/l. —e—gg/L
’ 4r —*12g/L
5 3 : S 5t
0g/L,1g/L, 4g/L,8g/L,12¢/L, 0g/L N
T2 3 4 s 6 7 s
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, 10d L oH
) Fig.l Changes of pH of tannery sludge during bioleaching
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pH 8d 1.32 ,4¢/L  8g/L s
pH 8d 1.59 s 0.5%
1.52, 1g/L , pH 4d
s 2.05 R >
, 4g/L 8 g/ L 12g/ L
pH, 3 8 ,Cr 100 % .
pH ORP 12g/L , 6 97 % .
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Fe’ " ( 4g/L
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2 ,0 ~2d, 4 ORP 3 ~4kg
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3 60 [
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- 0 o 0 b
(T. ferroox 5 ! > 3 ° s 2 7 o
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(T. thiooxidans) Fig.3 The removal of Cr from tannery sludge by bioleaching
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Fig.2  Variation of ORP in tannery sludge during bioleaching
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