APPENDIX D Duplication data for optimisation of biosorption and existing
models
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Figure D1 The effect of biosorbent concentration on heavy metal biosorption
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Figure D2 The effect of initial pH on heavy metal biosorption
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D3 The effect of contact time on heavy metal biosorption
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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(I1) (b)Cu(ll) (c) Ni(lI)



(@)

T y=0.0647x +0.1138

t/q,
O FRP N WS UITO N OO

0 50 100 150

t/q,

100

40

Figure D7 Pseudo second-order kinetic (a) Pb(I1) (b)Cu(ll) (c) Ni(ll)



log Kc

log Kc

0.0

(@)

2
y =885.67x - 2.2915

R*=0.8888

0.0032

0.16 -
0.14 -
0.12 -
0.10 -
0.08 -
0.06 -
0.04 -
0.02 -

0.0033

0.0034 0.0036 0.0037
/T

0.0035

(b)

y =325.4x - 1.0238
R*=0.9301

0.00
0.0032

0.50 -
0.45 -
0.40 -
0.35 -
0.30 -
0.25 -
0.20 -
0.15 -
0.10 -
0.05 -
0.00

0.0033

0.0034 0.0035 0.0036 0.0037
1T

(©)

2
y =408.9x - 1.0344

R*=0.8871

0.0032

0.0033

0.0034 0.0035 0.0036 0.0037
1/T

Figure D8 Thermodynamic (a)Pb(1l) (b)Cu(ll) (c) Ni(ll)



