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Adsorption of Thallium by Microbes: A Case Study of Fungus
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Abstract; Thallium is in the thirteen priority heavy metals list of USEPA. It’s of great significance to study the in-
teraction between thallium and microboes. At 1000 mg/L Tl level,nine strains with high tolerance of thallium were
screened from the Lanmuchang thallium-mineralised area in the southwest Guizhou province, and were applied to
adsorption experiments using submerged culture. In the present work involved three treatments of 1000, 12001
and1500 mg/L TI concentrations,and the levels of the heavy metals were detected by ICP-MS. The results showed
that the rates of Tl being adsorbed varied from 4. 63 to 16. 89% for the nine strains. The increments of thallium
content in the cultures resulted from decreasing of biomass and decreasing of adsorption rates of T1. The adsorption
amount of Tl correlated positively with the adsorption amounts of the major elements,i. e. Ca, K and Na, which
could be concluded that the adsorption mechanism of Tl is similar to those of Ca,Na and K.
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Table 1 Isolated strains with high tolerance to thallium
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Table 2 Effects of the different thallium concentrations to

the biomass of fungus strains mg/L

W% 0 1000 1200 1500
To1 0.1986 0.1236 N/A N/A
T02 1.1673 0.0782 N/A N/A
TO03 1.1942 0. 7960 0.1065 0. 0880
To04 0.1683 0.0722 0. 0490 0.0105
TO5 0.1738 0.0959 N/A N/A
To6 0.1824 0.1216 N/A N/A
To7 0.1758 0.1172 N/A N/A
TO08 0.1867 0.1111 N/A N/A
T09 0.1632 0.1088 0.0525 0.0195
S YA (H 0.4011 0. 1805 0.0693 0.0393

3 :N/A FE/RTE 1200 mg/L F1 1500 mg/L Ab 3 v, 345 B bk AR~
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8. 9005 #£ 1200 mg/L A3 e, 9 A G bk v ALAF 3 Bk
TR R A4 25 A K 2 TR R X 6 Y IR RS 5 7. 7T 06 ~
8.28%, ¥ 7.97% ; 7¢ 1500 mg/L 4bF (L7 3
e TR o A 8 A K L % T R X e 11 TR R Rl 4. 6306 ~
6.76% ,F5.38%.
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Table 3 Adsorption rates of thallium by

different strains %
RS 1000 mg »+ L™ ' 1200 mg+ L' 1500 mg e« LL!
To1 8.07+1.168 N/A N/A
T02 16.9+2. 24 N/A N/A
To3 8.73+0.27F  7,7740.73""  6.76+1.20"
To4 10.2+1, 728 8.28+0.22"  4,6340.30%
To05 9.75+1.18% N/A N/A
To06 8.97£0. 168 N/A N/A
To7 9.39+0. 80" N/A N/A
T08 9.02+1.218 N/A N/A
T09 12.4+0. 2P 7.9140. 28"  4,7540. 19"

6 — AT B AR A R/ NE F R R — 38 b KE 76 R R 22 5
23 (P<<0.05)
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8.90% . X FJ 2 B L TA I 22 (A X 5 42 JR B 1 g
MFrTRE S S S EEACR . T s SOk EE
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Table 4 ANOVA analysis of adsorption rates

of thallium by strains

25 SS df MS Fo. o5 P

A g 167,774 8 20.972  3.836 0.003
HNAESR 174,937 32 5. 467 — —
MARR 342,712 40 — — —
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Table 5 Matrix of the correlation coefficients

of Thallium and major elements

Ca K Na T1
Ca (n=42) 1. 0000 0.73160 0.6875® 0.8712®
K (n=42)  0.73169 1. 0000 0. 90359 0.5755®
Na (n=42) 0.6875% 0.9035® 1. 0000 0.5373®
Ti(n=42)  0.87129 0.5755® 0.5373® 1. 0000

O KF P<<0.01
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