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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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EAPRD R, — eI EE A
BAREWNELRBARBORMES. EXE T4
W AR R B e TR R R IR AR R R L 3 LR
HEYRM R GRE T — & THE . BEY R
HUHESRBRG—THRERERAREHER
(K ULIE VEE R K B F 3L H R AR M B AT
)M, BEHFEMADT. Hik, AR AR
HEELBERE ANNEANR, ARFHNAEY
MEME NS . BTZESEEERMINFITE
HEWE S, 4 YT B 5] 69 0% B L 2R 1 T B 5
TSR ER BT HE— S HERAMBIR 7,

H(THR—HHAFEEFENESLE. €8T
ey XAREEETEMNNER  REKHEH
METEELETHREYMEHZRISRGHT
KEABETFENTEREY ., B . BEXMEY
XT &5 B R B R B . A, AR ST DL BUAE T T
TR EREITRXR, U EEX T1 MK
P RCR AL
1 MHET %

1.1 eI HEEBFZE

AELWMEFEEED TIREFRE WFWT A
W10 g, BRI 5 g, KH,PO, 1 g,MgSO0, + 7H,0
0.5 g, @ MPLLL (1 mg/mL)3. 3 mL,3HAE 20 g.
BEFFPFEMEE TINO; (Merck, Germany) /5 , il
LB F7KZE 1000 mL, H 1 mol/L NaOH FI 1 mol/L
HCl &% pH Z 7. 4~7. 6,4r 313K18 TIT ¥k B > 200
mg/L.400 mg/L.600 mg/L.800 mg/L F1 1000 mg/L
M R4AREFEE,E 121IC FKHE 30 min 54 .

AXEKHZ 1X10* N/ mL T B, BY
G 0.2 mL I FEFMHSARET 5 ASHH
EREHEST . BMEHE 3 NER26CHEE.

1.2 BMKE

R PR A3 3R B9 7 T HE AT 1804 0 X 4 B R A S
B, WRIEFEEE D4 E (Potato Dextrose) £
BF . 200 ¢ B E UG X BB/, ik
1000 mL,Z# 30 min, A E EBHRBMA 20 g
HERE, REHINEER TINO; (Merck, Germany) ,
AINEEFKE 1000 mL, HB& S HIE R TIF HE
3 1000 mg/L.1200 mg/L #1 1500 mg/L K ¥E 5
WA 50 mL A ARERN 250 mL W=MER
¥ ,121°C K 30 min JFEUH B AEHEH. HEN
REIN TINO; #9 5 FR AR N3 MR

K RTHEE B 6 9 BRE R M BRI

R 1X10° A~/ mL WFER. BOF. B 1 mL#
FREBRBEA=ZART . B MEEHER 3L
H, RE, BT 26°CHELE A 250 rpm MR K EE
. BRERE . BRBERASHERTE, B
200 mL 0.05% Twin-80 IFM (X E—FMIE R E
EER, R E B MEEFONEEARE
M BB AR FETEMRN ., WEFZEK
BSOCHMAMTEERE, AT IHFEAYE.
1.3 BHRHATENE

TEW 46 & & A Perkin Elmer % 8 F & %
{LCICP-MS) & W 43 4, H Ml % & v £ R A ICP-
OES(Vista MPX #, 3 [ Varian A 7)) #T0E.
S B E A S HEE AR QA/QC & HIW , 4
MERREE SHEFEEKRTFLYEHAEESIOR
PLW 5 25 R IR A SR 0K T R 0 BR 5 A T IR S R
HHEFEMRENT10%,
L4 HmHERHITHE

WM R EARXWT .

Q=C£><1OO(%)0

A QARME,C ARMAFEBRTHEERE.C
RERTREERE.
1.5 #HiRaiE

ALE AR BB 4 R SR A SPSS
11.5 BRESE B J7 25 40 7 A1 LSD 3% (Least Signifi-
cant Difference) ZH L% .

2 #RE5I#

2.1 e ZHEKEE

HEREBRPRTE T, S HEBEHEE HEH
B2y 200 #RUO, B AAE 1000 mg/L KT, fiE B
o rWEHEREKGE D,

£l HEFEHNEITWEEELR

Table 1 Isolated strains with high tolerance to thallium

BHRIE S R E
To1 LY, BRI EEAAKEELT 30 m &
To2 TR, T ik
To3 BriEL
To4 Hife L
TO5 WKW RN EL FEETE
TO6 WWHEHHEL MR HE
To7 TR AR -
To8 BT, 30~60 om, REMETE
To9 B A ,180~200 cm, R EREHE

2.2 SXMNAEEFKERKERE
BRI SR LT R O A Y B R RN
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AREHREMENEN. FREHGE 2, Yust
BWREN O mg/L BT, MRAKIBREERK,. HZ
KT EHO0.1673~1.1942 g, F3 0. 4011 g; Y4p kb
YRR 1000 mg/L B ,9 MEAKBMBERFHER,
EHRTFEHR0.0782~0. 7960 g, F# 0. 2900 g; 4
e AR YR 3k 3 1200 mg/L B, LA 3 #kA & (HD
T03,To04 F1 T09), HAEYEMRML, A 0. 0490 ~
0.1065 g, 0. 0693 g; Y& 4L ¥k BF 12X B 1500
mg/L B, (VA 3 ¥4 K (BF T03.T04 #1 T09), HA
HIBRAL, R 0.0195~0. 0880 g, F 0. 0393 g.

B 78 [/l — b B 9k 7K 7, B #k TO1~T09 Y
K FERNENOA AR, TO3 BRI 4 M TH 2

BALHEERRRE, X ERER TEKRZ I

8 B 38 69 i L AL RS R T B, FeeR T03,To4 A1
TO9 B BR 454325 B 8 X & ¥ £ F1 ) A (R dh
TSRS . ERERMNWERRBTERT A
2R B T 2 AL .

®2 TERBESMEFERASW(HLETE)

Table 2 Effects of the different thallium concentrations to

the biomass of fungus strains mg/L

B O [ 1000 1200 1500
To1 0.1986 0.1236 N/A N/A
To2 1.1673 0.0782 N/A N/A
To3 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
SF-HE 0.4011 0.1805 0.0693 0.0393

. N/A FIRTE 1200 mg/L 7 1500 mg/L AR ¥, B E R
BEAE K, BB

XA, SERNEYENETARAREE
TR, YIBFBPEREREKFEMNO mg/L EFF
1000 mg/L, =& T T 54.99%; HIFFH R P&
¥ E 7K M 1000 mg/L EFF| 1200 mg/L, =¥ &
TRET 61. 61%; X4 5 3% W P 48 ¥k BE /K F M 1200
mg/L EFZ 1500 mg/L, B THT 43.29%.
AT Il R R E R T T A R A B TR,
TEEMX RABMERNAERmE T HE, EmW
HEFEHEAH BRELZEED EHETH.
2.3 EHEXEHRH S
2.3.1 FEAAZRFAARLENH A BHR
R SEEE 45 R (R )R B, 7E 1000 mg/L b, R4
HHXT 2 MM EN 8 07% ~ 16. 89%, F 1y

8.90% ;7E 1200 mg/L 4bH .9 ME R FUFF 3 B
BB EER , S NERMT R RY 7. 77% ~
8.28% ,FH 7.97% ; #F 1500 mg/L 4bFE, {LFF 3
HREMS AR, S EHRIT TR N 4.63% ~
6.76% , 14 5.38%.,

£3 FEEEEHBRBHER
Table 3 Adsorption rates of thallium by

different strains %
- 1000 mg + L™! 1200 mg+ L~! 1500 mg+ L~}
Tol 8.07+1. 168 N/A N/A
T02 16. 942,28 N/A N/A
TO3 8.73%0. ’27“E 7.7740.73%8 6,761,208
T04 10,241, 728 8.2840.22"8  4,63%0, 308
TO5 5.75+1.18% N/A N/A
TO6 8.97+0. 168 N/A N/A
TO7 9.39%+0. 808 N/A N/A
To8 9.02+1.218 N/A N/A
To9 12, 4%0. 228 7.9140.288 4, 7540, 19%B

E:R—TRGRAANEEBHA-ANARREFERRTER
B (P<0.05

A3 SPSS %K 4 X% 2 3 ¥4 3# 17 LSD(Least
Significance Difference, RN B EEZRE)EZEHLE
SR, 1000 mg/L A B K E 5 1200 mg/L
AhFE R BE J& 1500 mg/L 4bBEYE BE R 48 59 % B B &
FEMERZ R, M 1200 mg/L 48 3 ¥ B A 1500
mg/L A B EEXF MR TH B E R,

B EHE, FER (Penicillium) £ Y &
100 mg/L Cu® 7K F L R R W53 38%5, =
<50 By O B R X A8 B TR R R U A 5. 38 ~
8.90% ., XMREXRVHARLAUMNELBRETFHR
MAEESHEREEETXZ A TR EREEME
NEEERKSFERROMEER, BLE=ER/D,
PR T B S R B 2 T %

ERE A K IR, X4k B KFE M 1000

mg/L b F 5 1200 mg/L, T #k X &5 9 T B 3% 2 Y
TRET 10.45%; HEE W E KT M 1200 mg/L EF
2] 1500 mg/L, M AT 28 0 M B SR TR T
32.75% , X RSN R W B AR AL ST A B 5 R
MEBRE W EA BTN —B0E. Hik, o7 LU
BT L AT X e ) R O 3 KR T T 2 A i 2 T R REE
B EBu2k8z BHLSBE.
2.3.2 FAEHBKANEOEARER HTEERE
BT R R HRE S, ML R BB HATTEARE
TENT. SITERGE OFEH,Fs=3.863,P
=0.003, TR ARFERNBH R A EEERE
ER.
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R4 TEEKRBHNENEERTESTR
Table 4 ANOVA analysis of adsorption rates

of thallium by strains

EZRE SS df MS Fo.05 P
ERAER  167.774 8 20.972  3.836 0.003
HRAEF  174.937 32 5. 467 — —

BAER  342.712 40 - — —

BARU S RERRFIE BRI MR HSRE
BB 25 53X R % T & PIE a7 P9 4k 78 B (8] X 48 49
HHSERAEREER. RIELSD ZEELKRSIGE
4, EERKRH 2R L, B T02 4b, K& 8 trg#k
MERHEELHEER XFE—PRPELENE
M E BRI T2 R RERMER.

HEEGMERE LS BMA RSN, HE m— B
ERESH HRKAEAR LB ENEEKEER.
B BER BE MRS RS AAES
MERBETFRERMER ., ERAFRXBHNEH
o, M RE B BN ], X 8 A TR AL AR R —
HEENAETEEFHORMEICEER.

2.4 BEEERESHEEBRMBURMNXER

BRTEEBRTENTESNERRAGR
5, EEMENEMSE . F. NETEEHAEKNIE
HEXEFPEEMEHNERESETREARENE
ISR (0.8712) .

x5 SEERERSENEXREYER
Table 5 Matrix of the correlation coefficients

of Thallium and major elements

Ca K Na Tl
Ca (n=42)  1.0000 0.7316% 0. 68759 0.87120
K (n=42) . 0.73169 1. 0000 0.90359 0.57559
Na (n=42) 0.6875Q®  0.9035® 1. 0000 0.5373®
Tn=42) = 0.87120  0.57550  0.53730  1.0000

.8 EKF P<0.01

HEMEREFHRHERUB TR LN E,
EnEE AR RS T RENSTEEUSLTET
34, MREE R L (BEER L (B 2k X S A AR 3T AR
YR HEE FEER. ARREEN, 3 pH K,
BE 40 E REH T4k, Mt Na K. .Ca Mg B F
R RERE H B FRELGEF—M 2R Na . K £E
ERTFRBNEBE R Na K RN ES HE TR
HEMY), &R Ca. Mg HEMER TENE
BB ARRFRTFRHN.

T LRYE, EREIE T R E X 4
BTHENSSETFHRMEREEMX ©WEH

E—-ME&RUBSHEEMRXREEXREN
0.9035),

3 &%

S TS B X B S B R A T R SRR,
BRAZE 1000 mg/L K PIEEBE I kB ZHER
WOATRAZR., = MHENRHERERA,EH
Bk e R R B 2 R K 4. 63% ~16.89%, HFEE
Wk EN LA MBEE, X TR E Ak E
BAEMRTNEFEKNMBIER, FEBRYE
2R (RELFO WL, REAGHBIRD , A TTTF
TRMBEATR, SHERTERNENXRER
EMEE. G HANMSFTETEOCREEB LI 4R
AFHET Tl FEE XS . A R
55 %46 64 % B 7 2.

HTFRAVERLZILHERE EFXTESF
Hueshwgm  BtE L EEKER ERITER
TWHE— SRR S k. AN, K TFRT R T bR
MEHE R S EFERERXMN I EEER
B XK W6 38 P AT N B AR
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