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Biosorption Characteristics of Heavy Metal
by Algae, Spirulina in the Batch Reactor

Taek-Soo Shin - So-Young Ju - Jae-Yong Kim
Department of Environmental Engineering, Chungbuk National University

Abstract

In recent years the accumnulation of heavy metals in microoganisms, the biosorption, has
received much attention because of various environmental application. We have been to
research the biosorption characteristics using algae, Spirulina, for the removal of heavy

metal ions in industrial and polluted waters.

In the adsorption of single heavy metal ions, the adsorption equilibrium was reached
within 10min., and optimum pH and reaction temperature were 45~5 and 30~35T,
respectively. Under the above conditions, the maximum amounts of Pb, Cu, and Cd
adsorbed to the unit weight of Spirulina were 107.6mg/g, 78.0mg/g, and 65.6mg/g, and
three values were 1.45, 1.56, and 1.26 times higher than those adsorbed to the unit weight
of activated carbon under same conditions. The adsorption kinetics of Pb, Cu, and Cd were

fitted very well to the Freundlich isotherm and BET isotherm.

Biosorption experiments in single ion solutions and binary ions solutions showed higher

removal efficiency in the single ion solutions than in binary ions solutions.
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1. General Composition 2. Colorants & Minerals
Crude Protein 5 ~ 70 % Chlorophyll a 800 ~ 2,000 mg
Crude Fat 6 ~ 9% Total Carotenoid 250 ~ 400 mg
Carbohydrate 15 ~20% Phycocyanin 3500 ~ 7,000 mg
Crude Ash 6 ~ 8% Calcium 100 ~ 400 mg
Crude Fiber 2~ 4% Iron 50 ~ 100 mg
Moisture 5~ 8% Phosphorus 1,500 ~ 2,000 mg
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Table 2. Isotherm parameters for Pb, Cu and Cd adsorption by Spirulina.

Type of Freundlich Langmuir BET
heavy
metal R Sq. K 1/n R Sq. a Qmax R Sq. b Clmax
Pb 0.9921 26.89 0.2292 08868 0.0487 98.78 0.9950 594.7 113.7
Cu 0.9012 25.24 0.1783 | 0.8003 0.0786 68.97 0.9903 267.7 79.18
Cd 0.9633 17.20 0.2235 | 09391 0.0377 63.77 0.9973 260.4 66.76
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o2 Jeiyrh {mg/L)

4. 889 pHYl o}& FF4 FFS pHE 254 HM : heavy metals
A 55744 HEARE W dd FF459 £ K n ! constant for Freundlich isotherm
FE4&9 AS BT pH7F F718 wel §3 M ¢ weight of dry algae (g)
2y Zrbsle 7 Ee yehdle] pH 45~5914 g . amount of adsorbed heavy metals
A 248 YeRAL {mg of heavy metals / g of dry algae)

5 2%d W 55 FHFL IE2E F gmex | maximum amounts of adsorbed heavy
7bgtoll whel FaEx Fr1ete 30~35TelA metals (mg of heavy metals / g of
o) FAFE HFoy, 2 ol R adsorbent)

£ o] oA FAstdoth R Sq.: a coefficient of correlation in regression

]
6. Spirulingdl 93 @Y FF&9 FAIALS line
Freundlich $2&#43% BET §2&&4d V! volume of heavy metal - bearing solution
& 2 14 =HAow, Freundlich 5&%& (L)
kAo olalA -3 1/nEte 0.18~023 AR
Spirulinet %o FE&EA theld & S |

2% F359E /e Reg vyt &
& BET S2&F24d HEANA 78 F2A
99 AFG FF5Y HA FAF g
Pb7} 1137mg/g, Cux 79.18mg/g, Cde 66.76
mg/g 22 uElRTh
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