


























Table 2.5 Effect of initial metal concentration on biosorption

Heavy :
Biomass metals Studies range  Optimum Condition Results Ref.
Spirogyra sp. . 100-250mg/L.  150mg/L 22+ 2°C,pH S Maximum biosorption Gupta et al.,
180 min has been observed at 2006
150 mg/L
Qmax = 133.3 mg/g
500- 2000
Crab shell Cu, Co 2000mg/L mg/L 25°C,pH6 Cu*": increased from Vijayaraghavan
150 rpm, 6 h 75.4 to 197.7 mg/g etal.,
Co*": increased from 2006
72.3 to 259.4 mg/g
Hg*":
Chlamydomonas Hg,Cd and  20-400mg/L. 200 mg/L 25°C, pH6 for Hg*" qmaz,(: 72.2+ 0.67 mg/g Tiiziin et al.,
reinhardtii Pb for Hg*  and Cd** pH 5 for Pb** g,;f 42.6 + 0.54 mg/g 2005
and Cd*,  200rpm, 120 min Qe 96.3 + 0.86 mg/g

300 mg/L

€l



Table 2.5 (continued)

Heavy :
Biomass metals Studies range  Optimum Condition Results Ref.
Papayawood Cu,Cdand 5-500mg/L 500 mg/L 25°C.pH S Cu*": Qmax=19.99 mg/g Saeed et al.,
Zn 100 rpm , 60 min Cd*": qumax=17.32 mg/g 2005
Zn*": Qua= 13.64 mg/g
Wheat shell Cu 10-250 mg/L 250 mg/L 298K, pH 5 The biosorption capacity Basci et al.,
‘ 250 rprﬁ, 2h increased with increasing 2004
Cu** concentration .
Increase from
0.83 to 10.84 mg/g
Thuja : ;
orientalis Ni 50-400 mg/L 50 mg/L 25°C,pH 4 The biosorption capacity Malkoc

300 rpm, 30 min decreased with increasing 2006
Ni** concentration .
Decrease from

15.00 to 4.24 mg/g




Table 2.5 (continued)

Heavy
Biomass metals Studies range Condition Results Ref.
Durvillaea Cd 44.96-449.6 21+ 1°C,pH 4.5 The biosorption capacity Matheickal
potatorum mg/L 200 rpm, 300 min increased with increasing etal.,
Cd** concentration . 1998
Jmax = 123.64 mg/g
Arica and
Lentinus Cr 20-400 mg/L _ 25°C,pH2 The biosorption capacity Bayramoglu
Sajor-caju 150 rpm, 250 min increased with increasing 2005
Cr*" concentration from
20 to 100 mg/L, and
100-400 rather constant.
Qmax = 35.97 mg/g
R. basilensis Cu 5-20 mg/L 26°C,pH S5 The biosorption capacity =~ Munoz et al.,
150 rpm, 30 min increased with increasing 2006

S1



Table 2.5 (continued)

Biomass

Heavy
metals

Studies range

Optimum

Condition

Results

Ref.

Entrobacter

sp.

Cu, Cd and
Pb

0-500 mg/L

25°C,pH S
100 rpm, 100 min

Cu** concentration.

dmax = 8.5 + 0.4 mg/g
occurred at 20 mg/L

of initial Cu®*
concentration.

The biosorption capacity
increased with increasing
Cu**, Cd**and Pb*
concentration .

Cu**: qmax=30.6 mg/g
Cd®": qmax=46.2 mg/g
Pb*: qmax=50.9 mg/g

Luetal.,
2005

91






Table 2.6 Effect of temperature on biosorption

Heavy
Biomass metals Studies range = Optimum Condition Results Ref.
Thuja :
orientalis Ni 25-60°C - 300 rpm, pH 4 The biosorption capacity Malkoc
30 min, Co =100 mg/L  increased from 2006
16.9 mg/g to 19.24 mg/g
when temperature was
increased from 25-60° C.
Endothermic process.
Sargassum sp. Cd 298-328 K - 150 rpm, pH 5.5 The biosorption capacity Cruzetal.,
' 120 min, Co =390 mg/L.  decreased from 2004

85.8 mg/g to 70 mg/g
when temperature was
increased

from 298-328 K

Exothermic process.

81



Table 2.6 (continued)

Biomass g:?z:ll}s, Studies range  Optimum Condition Results Ref.
Gelidiun Pb 10-45°C - 200rpm, pH 5.3, The biosorption capacity Vilar et al.,
20 min, Co =100 mg/L.  decreased from 2005
40.0+ 0.7t039.1+ 0.5
mg/g
when temperature was
increased from 10-45°C.
Exothermic process.
Chlamydomonas Hg, Cd and 5-35°C - pH6 for Hg*" and Cd**  The effect of temperature  Tiiziin et al.,
reinhardtii Pb pH 5 for Pb**, 200 rpm, on biosorption at four 2005

120 min, Co =100 mg/L

different temperature
from 5-35°C,

the biosorption capacity
did not significant

change

61



Table 2.6 (continued)

Heavy :
Biomass metals Studies range-  Optimum Condition Results Ref.
» Arica and
Lentinus Cr 5-40°C - 150 rpm, pH 2 The biosorption capacity Bayramoglu
Sajor-caju 250 min, Co =100 mg/L.  increased when 2005

temperature was
increased from 5-40° C.

Endothermic process.
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Table 2.7 Effect of biomass dose on biosorption

Heavy
Biomass metals Studies range  Optimum Condition Results Ref.
Crab shell Cu, Co 1-10 g/LL L g/k 25°C,pH 6 The lowest biosorbent Vijayaraghavan
150 rpm, 6 h dosage(1 g/L) resulted to etal.,
hiéhest metal uptake 2006
capacity.
Cu : qmax =250 mg/g
Co : qmax =310 mg/g
Papaya wood  Cu, Cd and 0.5-20 g/L - 25°C.pH S The biosorption capacity Saeed et al.,.
Zn | 100 rpm , 60 min l

decreased when biomass

dose was increased from

~ 0:520°C,

Cu?*: decreased from
12.81+ 0.39 to
0.49+ 0.03 mg/g

Cd**: decreased from

2005
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Table 2.7 (continued)

Biomass

Heavy
metals

Studies range  Optimum

Condition

Results

Ref.

Wheat shell

R. basilensis

Cu

Cu

8-14 g/L A

0-2mg/L 1.6+ 0.1
g/L

298K, pH 5
250 rpm, 2 h

26°C,pH S5
150 rpm, 30 min

11.45+ 0.21 mg/g

to 0.48 + 0.02 mg/g
Zn**: decreased from
8.56+ 0.35 mg/g

to 0.64 + 0.03 mg/g

The biosorption capacity
increased with increasing
Biomass dose .

Qmax = 8.255 mg/g

Cu’* adsorption capacity

increased when
increasing the biomass

‘concentration

from 0.5to0 1.2+ 0.1g/L,

Basci et al.,

2004

Munoz et al.,

2006

L



Table 2.7 (continued)

Heavy Studies
Biomass metals range Optimum Condition Results Ref.
but decreased at
biomass concentrations
higher than 1.6+ 0.1
g/L
Spirogyra sp. Cu 5-20 g/LL 20 g/L. 22+2°C,pH S Jmax = 133.3 mg/g at an Gupta et al.,
180 min algal dose of 20 g/L 2006
: Arica and
Lentinus Cr 12.5-100 - 25°C,pH 2 The biosorption ~ Bayramoglu
sajor-caju mg/7.5 mL 150 rpm, 250 min capacity increased with 2005
increasing biomass
dose from 12.5 to 100
mg/7.5 mL.
Qmax = 35.97 mg/g
Chlamydomonas Hg,Cd and  200-1000 800 mg/L 25°C, pH6 for Hg**  The biosorption Tiiziin et al.,
r'e_inhdrfdtii Pb mg/L and Cd** pH 5 for Pb®*  capacity ir.icreased‘with 2005

200 rpm, 120 min

increasing biomass

£C



Table 2.7 (continued)

Heavy Studies
Biomass metals range. Optimum Condition Results Ref.
800 mg/L, and 800 to '
1000 mg/L rather
constant.
Thuja orientalis Ni 1-5 g/ - 25°C,pH 4 The biosorption Malkoc
capacity decreased 2006

300 rpm, 30 min

from 58 mg/g to 18
mg/g when
increasingbiomass dose
from 1to 5 g/L.

Qmax =12.42 mg/g

144



Table 2.8 Effect of shaking rate on biosorption

Heavy
Biomass metals Studies range  Optimum Condition Results Ref.
Wheat shell Cu 50-250 rpm 250 rpm - 298K, pH 5, Maximum biosorption Basci et al.,
2h Capacity were observed 2004
v at 250 rpm
Qmax = 8.255 mg/g
Sargassum sp. Cd 0-200 rpm 150 rpm 298 K, pH 5.5, The biosorption capacity Cruz et al.,
120 min increases with the

increase in shaking rate.
The maximum édsorption
capacity of algae at
equilibrium being
attained for agitation
rates than 100rpm.

Qmax = 5.0 mg/g

2004

4



Table 2.8 (continued)

Heavy
Biomass metals Studies range  Optimum Condition Results Ref.
Thuja : .
orientalis Ni 180-420 rpm 300 rpm 25°C,pH 4 An agitating rate on Malkoc
30 min adsorption increased 2006

from 180 to 420 rpm.,
Ni?* adsorption of cone

biomass increased from

81 to 86.5%
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