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Isolation of Heterotrophic Microorganism and Its Role in Bioleaching of Heavy

Metals from Tannery Sludge
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Nanjing 210095 ,China)

Abstract : A heterotrophic microorganism was isolated from se wage sludge , it was identified as Rhodotorula sp .R30 . Its optimum pH
for growth was 3 ~ 7, but it can stand the acidity of pH 2.5 ~1.5. The optimum te mperature was 28 C. When R30 was inoculated
in the medium containing dissolved organic matter derived from se wage sludge and incubated for 96 h, dissolved organic carbon in the
medium declined from 1485 mg/ L to 345 mg/ L, and the yeast number was 4.8 x 10’ mL™" . Tt was found through the batch trial
that the period of bioleaching could be apparently shorted to 4 days if R30 was inoculated in the bioleaching syste m . Furthermore , the
re moval efficiency of Cr in se wage sludge could be enhanced by 39 % with compared to the control without inoculating R30 .

Key words : Rhodotorula sp. R30 ; bioleaching ; tannery sludge ; chromium ; Thiobacillus sp .
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Table |  The primary physico che mical properties of the selected se wage sludge/ mg*kg ™'

pH ! % ! % ! % ! % Cr Cu Pb Zn
7.92 4.72 1.55 0.50 43 .1 14519 24 20 80
s DOM pH 6.5, 121°C 15 min .
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1.2 R30 . >
DOM .DOM
( DOC) ,DOC
(81 TOC (TOCG5000A) s
8d (pH = e
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L . c
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H
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Fig.3 The growth of Rhodotorula
sp. R30 in different pH
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Fig.l  Unicell morphology of R30 3 R30 pH3~7 ,
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Table 2 Physiological properties of Rhodotorula sp.R30
YT PP P pH 2.0 1.5
Glucose - R30
Lactose - ?
Fermentation of saccharide
Sucrose - 5
KN
O3 pH
Utilization of nitrogen ( NHy),S80,4 +
Inositol -
Mannose 2.3 R30 DOM
Assimilation of alcohol X X
Triglycerides
- DOM R
Formation of starch-like substance
b
2.2 R30 ’
> R30, R30
pH ;
R30 pH :
, DOM R30
s 2 3. 2 R30
2.40 , 28°7TC 96h , DOM DOC
235 1485 mg/L 345 mg/L,DOM
230 - -
77 %, 4. 4.8x10"mL"".
2.25 -
A DOM
3 220
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Fig.2 The growth of Rhodotorula sp. R30 in R30 ,

different te mperatures

R30 ,
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Fig.4 Utilization of dissolved organic matter in Fig.5 The effect of Rhodotorula sp.R30 on bioleaching

sewage sludge by Rhodotorula sp.

R30

in sterilized and nonsterilized se wage sludge

3 Cr D/ %
Table 3 The re moval efficiency of Cr/ %
Treat ment t/d pH cr?/ mgeL”! Re moval efficiency
+ Sterilized CK 13 1.9 577.3 77
+ + R30 Sterilized treat 13 1.17 750 100
+ Nonsterilized CK 7 2.40 461 .2 61
+ + R30 Nonsterilized treat 7 1.00 750 100
1) Cr 750 mg/ L 2) Cr
11d,pH 6.5 1.41, 13d, 1.17;
, 11d,pH
6.5 2.01, 13d,pH 1.9.
, , ,pH 1.4 6d,
7 ,pH 6.5 1.0, 6d,pH ,pH 1.4 11d,
1.4, R s
, 6d,pH 6.5 2.75, 7d,pH s
2.4, 10dpH 1.46. , pH , pH ,
1.5 , Cr 100 %,
R30, , Cr , 3.
4d. , 13d , R30
> R30 Cr 100 %, R30
, pH , R30 Cr 77 % . ,
DOC , , 7d ) R30
) Cr 100 %, R30 Cr
s 61 %. s R30
> R Cr
, CO,, CO, , [14] ,Cr
) 80 % . ,
[12.,13] ’ ’ 6~7d
,CO, 0.03%~7.92% CcoO, Cr 100 % .

,ZnS Zn
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