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Abstract: A novel biosorbent was prepared by loading saccharomyces cerevisiae onto nano-Fe;O, saccharomyces
cerevisiae (NFSC), and the factors, including pH value, initial concentration, adsorbent dosage and adsorbent particle size,
impacting the adsorption of NFSC on uranium were investigated. The kinetics and adsorption isotherm law were
analyzed, and the mechanisms of uranium adsorption were discussed by SEM and energy spectrum analysis. The results
show that NFSC has high adsorption rate on uranium at the solution pH of 7.0, the adsorbent dosage of 50 mg and the
optimal NFSC particle size of 12 nm when the initial concentration of uranium is 60 mg/L. The kinetic model of NFSC
can be described by the pseudo-second-order model well, its correlation coefficient is 0.999 6, and the isotherm model is
fitted to Langmuir and Freundlich adsorption models, which explains that the adsorption process is monolayer over and
multilayer adsorption. The surface form changes because of adsorbing uranium of NFSC. And the adsorption mechanism
is mixture adsorption, including the physical and chemical adsorption.
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Fig. 1 Effects of pH on adsorption of uranium
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Fig. 2 Effects of initial concentration of uranium on

adsorption of uranium
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Fig. 3 Effects of NFSC mass on adsorption of uranium
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Fig. 4 Effects of particle size of NFSC on adsorption of

uranium
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Table 1 Kinetic models and equations of adsorption

Kinetic equation
le(qe—q.) = 1gg—(K1/2.303)¢
t/q, = (1(21162)7l +1tq.

Kinetic model

Pseudo-first-order

Pseudo-second-order

R 2 NFSC Wzl )24 25

Table 2 Kinetic parameters of uranium adsorption by NFSC

Pseudo-first-order Pseudo-second-order

Kl/ qe/ 2 1(12/ X qe/ X 2
: (gmg "min"") (mgg")

min”'  (mgg )
00322 3.0258 09255 005887  6.1584 0.999 6
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BBl ARG THE— 2By Gl v/g, Rt o
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Table 3 Isotherm models and equations of adsorption

Isotherm model Isotherm equation

pelqe= (KL qw)il /G
lg g. = 1g K¢+ 1g(pe/n)

Langmuir
Freundlich
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Table 4  Kinetic parameters of uranium adsorption by NFSC
K Langmuir model Freundlich model
Ki/(L'mg ) q./(mgg) Ki(mgg ") n R
300 0.019 8 1.889 7 0.949 7 0.0398 7 45112 0.993 9
310 0.0157 22121 0.922 1 0.05112 3.8521 0.9925
320 0.0121 2.997 8 0.909 8 0.751 4 3.0257 0.991 7
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Fig.5 SEM images before(a) and after(b) adsorption of

uranium on NFSC
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Fig.6 EDS spectra before(a) and after(b) adsorption of

uranium on NFSC
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