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Adsorption of Cd*" in water by living microalgae

ZHOU Xu-Dong LI Cai-Yun GAO Peng-Cheng* JIANG Xin-Cheng
ZHAO Zhen-Yu HAN Wen-She

(College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] It is one way of heavy metals into the food chain by algae adsorption. In order
to study the fates of Cd*" in water, the adsorption mechanisms of Cd*" by living microalgae was
studied. [Methods] Four microalgae species, including Spirulina platensis, Microcystis aeruginosa,
Scenedesmus quadricauda and Chlamydomonas microsphaera, which are commonly found in
surface water, were selected as experiment materials. After simulation experiments, Langmuir,
Freundlich and Dubinin-Radushkevich (D-R) models were applied to describe the biosorption
isotherm of Cd*" by four organisms. [Results] The results indicated that biosorption isotherm was
better fitted by the Langmuir model comparing with the other models in explaining the biosorption of
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Cd** by Spirulina platensis. Freundlich was the best one to describe Chlamydomonas microsphaera,
and D-R was the best isotherm when describing the biosorption of Cd** by Microcystis aeruginosa
and Scenedesmus quadricauda. The adsorption capacity of Scenedesmus quadricauda was the largest,
whereas Spirulina platensis was the lowest with the strongest absorbability. It also showed that the
biosorption of Cd*" by the four microalgae was taken place by chemisorption. [Conclusion] There
exists large adsorption capacity of living microalgae to Cd*", which may induce the enrichment of
Cd*" in aquatic animals by eating them. On the other hand, living microalgae can be used as a kind of

adsorbent material to remove Cd*" from wastewater.

Keywords: Living microalgae, Biosorption, Heavy metal, Isotherm models
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Figure 1 Microphotographs of microalgae
A B C D

Note: A: Spirulina platensis; B: Microcystis aeruginosa; C:
Scenedesmus quadricauda; D: Chlamydomonas microsphaera.
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Figure 2 Relationship between dry weight concentration and optical density of microalgae suspension
Note: A: SP; B: MA; C: CM; D: SQ.
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Table 1

Isotherm models by linear fitting for Cd>* adsorption on microalgae

Models Parameters  Spirulina platensis ~ Microcystis aeruginosa  Scenedesmus quadricauda Chlamydomonas microsphaera
Langmuir g (L/mg) 0.273 0.027 0.039 0.015
On (mg/g) 4.360 8.990 18.520 5.170
R 0.997 4™ 0.895 17 0.9652" 0.589 7"
Freundlich ki (L/mg) 1.020 0.385 0.947 0.184
N 2.649 1.601 1.587 1.751
R 0.8403" 0.986 2™ 0.986 9™ 0.942 1"
D-R B (mol*/kJ?) 0.003 26 0.005 22 0.005 37 0.004 71
Om (mg/g) 14.950 19.230 79.360 9.320
|E| (kJ/mol) 12.390 9.790 9.650 10.310
R 0.870 4™ 0.9749™ 0.990 6™ 09180
Note: *: P<0.05; **: P<0.01.
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[1] Cd2+
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Table 2 Adsorption parameters of microalgae to Cd**

Parameters
Materials K (L/g) Onm (mg/g) Reference
Activated carbon 0.004 2 10.10 Erto
Activated carbon 0.007 8 9.12 Venkatesan 27
( ) Spirulina platensis (powder) 0.3100 149.00 Solisio
( ) Spirulina platensis (powder) 0.485 0 73.60 Celekli [
() Padina sp. (powder) 0.050 0 84.30 Sheng '
() Chlorella vulgaris (powder) 0.013 0 149.90 Edris [
( ) Chlorella vulgaris (powder) 0.0250 111.10 Aksu
( ) Spirulina platensis (living) 0.093 0 10.60 Al-Homaidan 2"
() Oscillatoria sp. (living) 0.050 0 32.20 Katircioglu 2
( ) Spirulina platensis (living) 0.273 0 4.36
( ) Microcystis aeruginosa (living) 0.027 0 8.99
( ) Scenedesmus quadricauda (living) 0.0390 18.52
( ) Chlamydomonas microsphaera (living) 0.0150 5.17
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