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Abstract

The waste biomass of Saccharomyces uvarum, used in fermentation industries to produce
ethanol, were studied for their ability to absorb various heavy metal ions. Heavy metal
ions studied in this research were Cd, Co, Cr, Cu, Ni and Pb. The order of the sorption
capacity was Pb>Cu>Co=Cr=Cd>Ni. The living Saccharomyces uvarum exhibited higher
metal-uptake capacity than the dead Saccharomyces uvarum. After we compare the uptake
capacity of the Saccharomyces uvarum for individual metal ions with for a mixture of
them, the following was observed: in the mixed heavy metal solution the uptake capacity
was decreased than the one heavy metal solution. The selective uptake was observed when
all the heavy metal ions were dissolved in a mixed solution. The adsorption isotherm
modelling was decribed with the Langmuir and Freundlich model. The results were in good
agreement with the Langmuir model.
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Table 1. Composition of medium

Components Concentration(g/L)
Glucose 100

Yeast Extract(Difco) 8.50
Ammonium Chloride 1.32
Magnesium Sulfate 0.11
Calcium Chloride 0.06
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50 mg/L¥ THEo] T3t AL

Zo|Q)E Saccharomyces wvarum FFHAEHL
Aol Al Saccharomyces uwvarume] EFFHAE ul
A} st ARFFA Folde Saccharomyces
warumE AF FHE AL FFE £d0 Ho
A3t

HE FE5Y T BN dxEFs B34
(Shimadzu AA-670)24 £4& 3lgoen, Mz
712 Standard methods(APHA, AWWA & WFPF,
1989)e) ojsf .

3. &z ¥ n

Il

3.1 Saccharomyces uwvarumoll 28+ &3

&0|2 &%t
Bl T =T

27] $8% $X(C) 20mg/L, Saccharomyces
uwarum % 1 g/LoA Cd, Co, Cu, Cr, Ni 2
Pbol&E9 F& Ate) mE ZF FFHo)L
TE(C) WH3E Fig. 19 vehitch 2@
Hoz e el ol g% oj2o] FHHYPY &

- 143 -



-
<
(8]
04} ~N—— 4
O Ce v Ni \V
02+ v Pb e Cu ~L
@ Cr 0O Cd
0‘0 1 1 1 A 1. 1 L
0 30 60 90 120 150 180 210 240
Time(min)
Fig. 1. Bioremoval kinetics of heavy metals.
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Fig. 2. Biosorption isotherms of living Saccharomyces
uvarum for various metals.
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2 Cuole9 Fazke Zbzh 285, 20.7 mg/g Dry
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Table 2. Metal sorption by Saccharomyces uvarum
{from one metal ions

Living Dead
q a
(mg/g Dry Weight) (mg/g Dry Weight)
Cd 55 2.1
Co 18 25
Cu 20.7 78
Cr 6.1 44
Ni 0.7 0
Pb 285 15.03
Zn 0 0

*[nitial ion concentration : 50 mg/L
Saccharomyces uvarum dry mass :
Temperature : 30C

1 g Dry Weight/L

Table 3. Metal sorption by Saccharomyces uvarum
from mixed metal ions

Living Dead

q q
(mg/g Dry Weight) (mg/g Dry Weight)

Cd 0 0.78
Co 164 0

Cu 525 18
Cr 0.52 0
Ni 0 0

Pb 7.29 12.76
Zn 0 0

*Initial ion concentration : 50 mg/L
Saccharomyces uvarum dry mass : 3 g Dry Weight/L
temperature : 30C
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Fig. 3. Heavy metal uptake of one metals and of a

mixture of them.
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Fig. 4. Freundlich isotherms of biosorption by living

Saccharomyces uvarum.

Table 4. Freundlich isotherm constants for metal
biosorption by Saccharomyces uvarum

K 1/n R’
Co 2.951 0.388 0.884
Cr 1.084 0.566 0.993
Cu 1.656 0.805 0.890
Pb 8.830 0.235 0.986

HYFro thit AEEL Pbol2F Cro]29
UisME R= 099014 e2 NI aA} 2 53ty
AL}, Coole @ Cuol@dE R*= 09 o3tz H
o} At} Freundlich &35 &40 2% HYPFE
% Pholee AHAL jog q = 0.2351 log(Ceq) +
1.1811(R?*=0.99)0] 4 t}. Freundlich §X5240 2
e 73 K 2 1/nY 44§ Table 40 YR
Aok FFLFE Yellle K& Pbolgo] 713
A velgtoy, FA4EE Cuoldol 74 &
#He B

FHA HEWol wde A5 Bol HLH:=
Langmuirg &4 gutadoz thga o g
9 F7h o

1/q = 1/Q + 1/(Q b)(Ceq) (4)
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Fig. 5. Langmuir isotherms of biosorption by living
Saccharomyces uvarum.
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1.3527(1/Ceq) + 0.016(R*=0.997)2 EHolAt. 4¥
BAZERE 73 1/QF 1/QbY F2 Table 5%
2ot

Table 5. Langmuir isotherm constants for metal
biosorption by Saccharomyces uvarum
1/Q 1/(bQ) R’
Co 0.0389 1.387 0.963
Cr 0.016 1.353 0975
Cu 0.0426 2.410 0.997
Pb 0.0246 0.073 0912
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LangmuirS&4le] © & 333 2 471 e
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Fig. 6. Freundlich isotherms of Pb sorption by living
and dead Saccharomyces uvarum
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