TH
ps3IC
003
¢ L

N
Pyt
ooy, g

COMPARATIVE STUDY ON HEAVY METAL BIOSORPTION
OF CALCIUM ALGINATE AND POLYETHYLENIMINE
IMMOBILIZED SACCHAROMYCES CEREVISIAE

PARIN KULARB

DAL HETUIGTY
”"n

Jarnmingng wiansuuiing

........................................................................

A THESIS SUBMITTED IN FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF MASTER OF SCIENCE
( TECHNOLOGY OF ENVIRONMENTAL MANAGEMENT )
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2002
ISBN 974-04-1999-2
COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis/iv

4036809 ENTM/M : MAJOR : TECHNOLOGY OF ENVIRONMENTAL
MANAGEMENT ; M.Sc. (TECHNOLOGY OF
ENVIRONMENTAL
MANAGEMENT)
KEY WORDS : HEAVY METAL / BIOSORPTION / IMMOBILIZE /
SACCHAROMYCES CEREVISIAE
PARIN KULARB: COMPARATIVE STUDY ON HEAVY METAL
BIOSORPTION OF CALCIUM ALGINATE AND POLYETHYLENIMINE
IMMOBILIZED SACCHAROMYCES CEREVISIAE. THESIS ADVISORS:
AURAPIN EAMSIRI Ph.D., PENPAN TASASO M.Eng., BENJAPHORN
PRAPAKDEE M.Sc. 77 p. ISBN 974-04-1999-2

This research was carried out to compare the heavy metal biosorption between two
types of immobilized Saccharomyces cerevisiae, calcium alginate (CA) and polyethylenimine
(PEI). The yeast cell were initially pretreated with hot alkali (caustic) treatment before
immobilizing them to enhance metgl binding properties. All experiments were set in batch
system to study the effect of initial pH, contact time and initial metal concentration on metal
biosorption. Also, the efficiency of biosorbent after regeneration was studied. Experimental
samples were analyzed using ICP spectroscopy for heavy metal and data were statistically
analyzed by ANOVA and DMRT.

The results of the study revealed that caustic treated S.cerevisiae base biosorbent was
capable of copper, lead and nickel biosorption depending on the pH level. The maximum
biosorption of copper and nickel occurred at initial pH 7 and 5 for both biosorbents. The
maximum amount of lead could be adsorbed at pH 5-6, and 4 for CA and PEL In addition, all
experimental results showed that the biosorption equilibrium appeared within 30 min of
contact time independents of the metal concentration. The application of Langmuir adsorption
isotherm demonstrated that at the optimum pH, the maximum copper, lead and nickel
biosorption were 13.72mg/g, 21.23mg/g and 11.77 mg/g, respectively for CA and 12.61 mg/g,
11.44 mg/g and 3.64 mg/g, respectively for PEL. Moreover, S.cerevisiae base biosorbent has
selective properties, whereas it preferentially bind metal ions in this order: lead> copper>
nickel. After regeneration, it is found that CA shows superior quality than PEI where it tends

to be reused in more subsequent biosorption.
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