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Biosorption of several heavy metal ions by Lentinus edodes spent substrate

LIU Jian, SHAO Yu-fang
(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

Abstract: To find an effective way to control heavy metals pollution, Lentinus edodes spent substrate was taken as bi-
ological adsorbent for heavy metal ions. The effects of single factors such as adsorption time, pH, dosage, initial concentra-
tion of heavy metal ions and the size of spent substrate on the adsorption were investigated. The removal rates of heavy metal
ions reached the highest under the following condition: contact time of 60 min, pH of 4.0, spent substrate of 5 g/L, and
spent substrate radius less than 0. 5 mm. Competitive adsorption between heavy metal ions was found in the mixed heavy
metals solution. The Lagergern pseudo-second-order kinetic model well described the adsorption of three kinds of heavy
metal ions (Cr'*, Cd** and Pb**) by L. edodes spent substrate. The Langmuir adsorption model fitted the biosorption be-
havior of Cd** onto biomass, whereas Freundlich adsorption model respresented the biosorption of Cr** and Pbh** onto bio-
mass. In conclusion, under appropriate condition, the L. edodes spent substrate showed a good performance of adsorbing
Cr’*, Cd** and Pb** in the mixed heavy metals solution.

Key words: biosorption; spent substrate; heavy metal; adsorption mechanism
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Table 1 Parameters of the Lagergern pseudo-second-order Kinetic

model

BT PIRKE (mg/L)  Quul(mg/e)  ky[¢/(mg - min)] g2

cr* 20 2.388 0.192 0.999
Cd>* 2 3.293 0.151 0.999
Pb** 20 3.285 0.144 0.999
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Table 2 Parameters of the Langmuir adsorption model and Freun-

dlich adsorption model

Langmuir S8 Freundlich %L

BIEET
Qua(mg/g)  b(L/mg) R? K n R?
Cr** 28.890 0.009 0.549 0.255 1.085 0.939
cd* 0.587 1.338  0.999 0.295 1.671 0.960
Pb** 36.620 0.022  0.895 0.839 1.196 0.951
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