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Fig. 1 Effect of initial pH for uranium adsorption on

immobilizing Aspergillus niger activated carbon
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Fig. 2 Effect of initial uranium concentration for uranium

adsorption on immobilizing Aspergillus niger activated carbon
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Fig. 3 Effect of contact time on adsorption of uranium by

immobilizing Aspergillus niger activated carbon
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Fig. 4 Effect of quality ratio of activated carbon and
Aspergillus niger concentration on adsorption of uranium by

immobilizing Aspergillus niger activated carbon
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Fig. 5 Effect of biomass dosage on adsorption of uranium by

immobilizing Aspergillus niger activated carbon
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Fig. 6 FTIR spectra of immobilizing Aspergillus niger

activated carbon before(a) and after(b) adsorption treatment
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niger activated carbon before(a) and after(b) adsorption
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Table 1 Isotherm parameters of uranium adsorption by

immobilizing Aspergillus niger activated carbon
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Fig. 9 Langmuir isotherms(a) and Freundlich isotherms(b) of

uranium on immobilizing Aspergillus niger activated carbon
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Table 2 Constants and correlation coefficients of pseudo-
first-order, pseudo-second-order kinetic models for adsorption
of uranium by immobilizing Aspergillus niger activated carbon

by fitting experimental data

Pseudo-first-order model Pseudo-second-order model

Qe/ Rz Kz/ Qe/ 2
(mgg ") (gmg"h™") (mgg™)
—0.2186 0.1501 53567  0.2076 0.9994

Ky/h!

0.9681

(@)
R>=0.9681
-16}
S
S
=
24}
L }
N .2 1 1
325 3 6 9
t/h
(b)
60 |
_ 40t
= R2=0.9994
20
0 5 10 15
t/h

10 [ 5 A 7 b 23 P B Bl ) oA — ORI HE — 280 )
AR R

Fig. 10 Pseudo-first-order(a) and pseudo-second-order(b)
kinetic models for adsorption of uranium by immobilizing

Aspergillus niger activated carbon
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Adsorption mechanism of uranium of
immobilizing Aspergillus niger activated carbon

YU Qing" % DING De-xin" 2, LI Deng-ke?, YU Yuan-ping®, LUO Yi%, WANG Qi-fang”, HU Nan®

(1. School of Resources and Safety Engineering, Central South University, Changsha 410083, China;
2. Key Discipline Laboratory of Defense Biotechnology in Uranium Mining and Hydrometallurgy,
University of South china, Hengyang 421001, China)

Abstract: Immobilizing Aspergillus niger activated carbon was made from Aspergillus niger and activated carbon by
embedding with the Na-alginate. The effects of pH, initial concentration of uranium, contact time, the mass ratio of
Aspergillus niger powder and activated carbon powder and the dosage on the biosorption of uranium from aqueous
solutions by immobilizing Aspergillus niger activated carbon were investigated. The biosorption performances of the
immobilizing Aspergillus niger activated carbon for uranium(VI) were investigated by correlating the experimental datas
with the kinetic models and isothermal models. The surface morphology, chemical composition, functional groups and
the possible mechanism were analyzed for the immobilizing Aspergillus niger activated carbon before and after
biosorption treatment by using SEM, EDS and FTIR. The results show that the best conditions of adsorption of uranium
for immobilized Aspergillus niger activated carbon are that pH of 5.0, initial uranium concentration of 1 mg/L, the
adsorbent dosage 0.3 g/L. The adsorption equilibrium reaches at 9 h, and the maximum adsorption quantity is 691.7 mg/g.
The adsorption process of uranium(VI) of immobilized Aspergillus niger activated carbon is in accordance with the
pseudo-second-order kinetics model, the correlation coefficient is 0.9994. The isothermal model is in accordance with
Langmuir and Freundlich models. The correlation coefficients are 0.9993 and 0.9875, which indicating that the
adsorption of uranium(VI) of the immobilized Aspergillus niger activated carbon mainly depends on the combined effect
of both monolayer and multilayer adsorption model.

Key words: immobilizing; Aspergillus niger; activated carbon; uranium adsorption
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