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Fig.1 Effect of reaction time on Cd’* and Cu®* biomass capacity
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Fig.2 Effect of reaction time on Cd’" and Cu**removal rate
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Table 2 The fitting of dymamic equations of cadmium and copper adsorption on free Saccharomyces cerevisiae at natural pH value
WA TR e Cu”
a b r a b r
Elovich /7% 47342 0.1503 0.8834%* 3.1442 0.4165 0.9564%*
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RS 0.2032 0.0029 0.8868** 0.2775 0.0184 0.8750%*
Langmuir ) J32: )5 7 4.9348 0.0152 0.8788%* 3.8248 0.1169 0.9183%*
* =001 #* g=0.001
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Fig.3 Effect of reaction time on Cd’" and Cu®" biomass capacity for immobilized Saccharomyces cerevisiae
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Fig4 Effect of reaction time on Cd’" and Cu®* removal rate for immobilized Saccharomyces cerevisiae
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Table 3 The Fitting of dynamic equation of Cd and Cu biosorption by immobilized Saccharomyces cerevisiae

WA cd =
a b r a b r
Elovich J5 7 29.7330 18.7664 0.9806%* 77.3164 12.2127 0.9013%**
R -0.0132 0.0832 0.8991%* 0.0085 0.0034 0.9765%*
LR 19.4861 11.5843 0.9574%* 75.8892 6.1999 0.7237**
Langmuir 8/ J1 2% )5 2 115.2253 47911 0.9619%* 121.4376 2.1436 0.9800%*
BT 2.9787 0.4614 0.8887** 4.2710 0.1515 0.8604**
* a=0.01 ** g=0.001
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Fig.4 Desorption effect of heavy metal from biomass
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Characteristics of sorption dynamics and desorption of Cd *‘and Cu**
by Saccharomyces cerevisiae
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1 School of Environment Science, Anhui Normal University, Wuhu 241000, China; 2 Chinese Research Academy of Environmental Sciences,

Beijing 100012, China; 3 College of Resource and Environment; Southwest University; Chongging 400716

Abstract: Biosorption is regarded as a cost-effective biotechnology for the treatment of high volume and low concentration complex
wastewaters containing heavy metal(s). Saccharomyces cerevisiae is one promising biosorbents for heavy metal removal. This paper
investigated the characteristics of sorption dynamics and desorption of Cd** and Cu®* by Saccharomyces cerevisiae. The results pre-
sented that the sorption dynamics of free Saccharomyces cerevisiae is quick and independent on metabolic activity. The equilibrium
biosorption time for Cd** and Cu* is 2 and 3 hours, respectively. The equations including Elovich equation, Parabola diffused equa-
tion, Double-invariable equation, Two-stage dynamic equation, and Langmuire dynamic equation, were fitted for simulating the dy-
namic process of Cd>* and Cu®" biosorption, in which the best equation was Two-stage dynamic equation for Cd**and Elovich equa-
tion for Cu?*, respectively, by the evaluation of their correlation coefficients. The equilibrium biosorption time for Cd** and Cu?® by
caustic-treated yeast immobilized in alginate is 60 and 24 h respectively. The biosorption tempo was decreased greatly. Same as the
adsorption dynamics of free yeast, it can be simulated by the equations including Elovich equation, Parabola diffused equation, Dou-
ble-invariable equation, Two-stage dynamic equation, and Langmuire dynamic equation, but in which the best equation was Elovich
equation for Cd*" and Langmuire dynamic equation for Cu®*, respectively, by the evaluation of their correlation coefficients. The
caustic-treated yeast immobilized in alginate heaving adsorbed Cd*" and Cu?" can be reused by the simple adsorbents HCI.

Key words: Saccharomyces cerevisiae; Biosorption; biosorbents; heavy metal
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