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Abstract: [Objective] The purpose of this paper is to isolate and screen lead-zinc resistant strains from
lead-zinc tailings areas. Its influence factors and mechanism of Pb(Il) and Zn(II) adsorption also were
studied. This work is expected to provide a reference for bioremediation of heavy metal pollution.
[Methods] The fungus HA which was isolated and screened from lead-zinc tailings areas was used.
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The main influence factors (i.e., initial concentration of Pb(II) and Zn(II), pH, inoculation amounts) on
the removal of Pb(Il) and Zn(II) were investigated. And the related adsorption mechanism was also
discussed by isothermal adsorption model, adsorption kinetics analysis and IR analysis. [Results] The
resistant strain HA screened from tailings areas was identified as Aspergillus oryzae. In the
experimental range of initial concentration of Pb(II) and Zn(II) (100-800 mg/L), the removal of Pb(II)
and Zn(II) decreased with the increase of the initial concentration of Pb(II) and Zn(II). The growth of
HA turned into stable period after 25 h, and the removal of Pb(Il) and Zn(II) was relatively stable. The
maximum biosorption was found at initial Pb(II) and Zn(II) of 100 mg/L and pH 5.0. Under such
conditions, the adsorption rates of Pb(Il) and Zn(I) was 97.8% and 54.1%, respectively. When the
inoculation quantity of HA was 1 mL, the Pb(Il) and Zn(II) adsorption rate of increment was the fastest.
The adsorption process of Pb(II) and Zn(II) by HA was in accordance with Langmuir adsorption model,
and its adsorption was given priority with monolayer adsorption. During the dynamic adsorption
process of Pb(Il) and Zn(Il) by HA, a pseudo-second-order adsorption kinetics model was more
suitable for describing the adsorption performance of HA, and the effect of HA on adsorption of Pb(II)
was significantly higher than on Zn(II). IR analysis showed that the functional groups of HA such as
hydroxyl, alkyl, amide, carbonyl and phosphate group were involved in the adsorption process of Pb(II)
and Zn(Il) by HA. [Conclusion] HA is a fungus having stronger adsorption ability for Pb(II) and
Zn(Il), and this research results of influence factors and mechanism of Pb(II) and Zn(II) adsorption
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would provide a guidance for bioremediation of heavy metal pollution.

Keywords: Resistant fungus HA, Pb(Il), Zn(II), Absorption mechanism
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and Zn(II) under different initial concentrations

AIAL, B EAS RN, RUE YA RR R
RMAARUT B 5 HIX 3 BRIRRTAT ) 25 B i T4
MAEX 3 BRE Y, HA BEVRERBRRES = T HAR W
Mo BRIIL, O3 H b de s A PR R HA AR ASIESE
PR P o
2.2 HIREE

M PETA R HA TR AR, FEJEAh AR 5%
FRGFE 3 d A4, WYEEAR N 15-30 mm, V&SR
B Rk, B, ZRHEUR, By a6
(K 2A), JEHIK MRS AN (K 2B). ¥ HA
I P25 R 7E NCBI $idis EiE1 T BLAST HeXfJe,
TEH R EAR T TR , R A MEGA 256l R 48
KB, HARGEBRE 3 7%, HA 5 Aspergillus
oryzae bR R it . 4850 BLAST X, HA 5
Aspergillus oryzae 2 FHIA 100% 0 [ . 25
b, ATRUKA YRR HA %58 R K 25 (Aspergillus
oryzae),
23 HKHZENE

ARSI E PR AE S . BRAREEN 100 mg/L
HIBAR FR R, RIRIAYREFRIT AR HA A4 KA
LA EE HA A A A T DA R e AR ) A A R[] 251
HH &l 4 AT 2R HA J5, 1 h 224 2 ATECE R,
K225 h Jailt AR, WIAEARNEIGK, X
B BRI ABRRM B TR
24 THERERPREI IR M R AR
2.4.1 pH XIRMIAGRZNE: pH BERS MR 4 A5 A 155
PE . HRERITEYE | MNP BT s A sl SR A

B2 WHEE HA
Figure 2 Resistant fungus HA

http://journals.im.ac.cn/wswxtbcn



258 A=Yy~ 8 Microbiol. China

2015, Vol.42, No.2

100| Aspergillus lanosus (EF661553)

42

| Aspergillus alliaceus (EF661543)
Petromyces alliaceus (EF447423)

85 Aspergillus tamari (AY216674)

HA

86 | Aspergillus terricola (ATU15499)

86! Aspergillus oryzae (HQ825090)
——Aspergillus bombycis (AF104445)
99 LAspergillus nomius (AF338613)

—_—
0.005

Aspergillus candidus (JF922041)

B3 HA SHXEHRMNRZLXEH
Figure 3 Phylogenetic tree of HA and its relatives
T 5S-SR GenBank #5855 B ERIECTRIR Bootstrap 18; ARRFTRIIAE.

Note: The numbers in parenthesis represent GenBank accession numbers. The numbers on each branch indicate the bootstrap values (1 000

bootstrap replicates). The scale bar defines branch length.
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Figure 8 Langmuir (A) and Freundlich (B) adsorption model on the biosorption of Pb(II) and Zn(II)
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Table 1 Langmuir and Freundlich model parameters
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Figure 9 Pseudo-first-order (A) and pseudo-second-order (B) adsorption kinetics model on the biosorption of
Pb(II) and Zn(II)
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Table 2 Pseudo-first-order and pseudo-second-order adsorption kinetics model constants
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