
APPENDIX D   Duplication data for optimisation of biosorption and existing 

models 
 

 

 
Figure D1   The effect of biosorbent concentration on heavy metal biosorption 

 

 

 
Figure D2   The effect of initial pH on heavy metal biosorption 

 

 

0 

20 

40 

60 

80 

100 

120 

0 20 40 60 80 100 120 140 160 180 

P
e

rc
e

n
ta

ge
 o

f 
h

e
av

y 
m

e
ta

l b
io

so
rp

ti
o

n
, B

 (
%

) 

Biosorbent concentration (g/L) 

Pb(II) 

Cu(II) 

Ni(II) 

0 

10 

20 

30 

40 

50 

60 

0 1 2 3 4 5 6 7 

P
e

rc
e

n
ta

ge
 o

f 
h

e
av

y 
m

e
ta

l b
io

so
rp

ti
o

n
, B

 (
%

) 

Initial pH 

Pb(II) 

Cu(II) 

Ni(II) 



 
Figure D3   The effect of contact time on heavy metal biosorption 

 

 

 
Figure D4   The effect of initial heavy metal concentration on heavy metal biosorption 
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Figure D5   The effect of temperature on heavy metal biosorption 
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Figure D6   Langmuir isotherm (a) Pb(II) (b)Cu(II) (c) Ni(II) 
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Figure D7   Pseudo second-order kinetic (a) Pb(II) (b)Cu(II) (c) Ni(II) 
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Figure D8   Thermodynamic (a)Pb(II) (b)Cu(II) (c) Ni(II) 
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