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Characteristics of Cu’* Adsorption by Sawdust
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Abstract Sawdust was used to remove the copper ion from water as an absorbent. The result showed that adsorption of Cu’* on the sawdust was
a very rapid process and arrived at equilibrium about 1 h. The pseudo-second order kinetic equation gave better fitting result R> >0.99 .
The main mechanism of adsorption of Cu’* on the sawdust was ion exchange and the adsorption capacity increased as pH increased. Ton
strength had some effects on adsorption capacity one part of Cu’* was held in an inner-sphere complex and the other part of Cu’* was held in
an outer-sphere complex. Adsorption capacity of treated sawdust by acid and base increased compared to original sawdust. Isotherm of treated
sawdust was fitted well by Langmuir-Freundlich model original sawdust was fitted well by Langmuir model. Thermodynamics analysis showed
that the adsorption process was spontaneous exothermic and the entropy increased.
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Table 1 Parameters of the pseudo-second order rate equation with the change of Cu®>* and sawdust respectively
co/mg L' m/Vig L™ q./mg g~ ! klg mg~' h! v/mg gh ! R?
10 10 0.388 787 4 49.407 755 7.4682599 0.998 5
10 20 0.196 947 231.4273 8.976 661 0.9955
10 30 0.1392137 153.520 86 2.975 305 0.998 3
5 20 0.1184 249.495 5 3.500 175 0.9972
20 20 0.403 91 31.193 82 5.089 059 0.996 3
13 .K+ Na+
C 2+ 2+ +
u q. Cu K
k Cu’"
15 min 3 pH<7 0.0l mol L™' KNO,
2h 4~6 Cu’*
2.2 pH
pH 0.8 —
1 H B RETREER) e
p ool ® O0sURER)
T+ P
12 3 pH _A_ i(ﬁ%ﬂi)
angmuir L
Cut 0.6 |- =™ Langmuir-Frenundlich .-
--------- Frenundlich o .
. ——— "1
0.5
8 T
&0
Eoal o
pH ) e e A
2 Y
Cu 03
23 g A "
pH 02 M.
0.1
!
0 10 20 30 40 50 60
c/mg-L7!
“0.05"" 17 KNO; mg L'
4
Fig.4 Isotherm of Cu?* adsorption by untreated sawdust
07~ & 001 molL"
—A— 0.1 mol-L™*
0.6 1.0 -
0.5 -
0.8
o4 S/ 0 g
S w 06
0.3 :
£
S 04 L
0.2 |-
0.1 021
: -~ Freundlich 4 0.01 pH 5.35
—— Langmuir ®0.1 pH5.30
0 | ! ! L I ! ! | | | 0 - e Langmuir-Freundlich
30 35 40 45 50 55 60 65 70 75 8.0 | ‘ ‘ ] ) | | ‘ ‘
pH 0 5 10 15 20 25 30 35 40
3 pH oA ce/mg-L!
Fig.3  Influence of pH on Cu®* removal efficiency 7 at 5 pH5.30 pHS5.35

0.01 mol L™" and 0.1 mot L~" KNO;,

Fig.5 Isotherm by treated sawdust at pH 5.30 and 5.35



220 31
2 Langmuir
12 ’
R>>0.99
1.0
14
08 -
T . Freundlich 2
© 06 [
£
&
04| _ quKc. s
=11 K,ec,
02— e | angmuir-Freundlich c 1
—— Langmuir  m 0.01 pH 6.36 £ = =4 6
0L ------ Freundlich @ 0.1 pH 6.51 qe qm qm Ka
| | | 1 | | | | _ n 7
0 5 10 15 20 25 30 35 q. = K€,
T
c/meg L lgg. = nlge, + Igk; 8
6 pH6.36  pH 6.51 3 Langmuir  Freundlich
Fig.6 Isotherm by treated sawdust at pH 6.36 and 6.51 Freundlich Cu**
3
2.3 5~6 R*>0.99  Langmuir
4~6 Cu’" .2
4 0
5 0.0l mol L' KNO, Cu?*
-1
4 0.05 mot L™ KNO, Cut
5 0.1 mol L' KNO,
Langmuir @
Langmuir Cu*? Cu*?
5 Freundlich 7 G pH
c, Cu** K, Cu**
n Freundlich 5 7 pH
6 8
2 Cu?t Langmuir-Freundlich Freundlich  Langmuir !
Table 2 Cu®* isotherm parameters of Langmuir-Freundlich Freundlich and Langmuir model
Langmuir-Freundlich Freundlich Langmuir
gm/mg ¢! K,/ mg™! n R? K¢ n R? gu/mg ¢~ K,/1: mg™! R?
0.578 0.278 1.643 0.973 0.139 0.427 0.870 0.592 0.305 0.994
0.05 0.399 0.213 0.812 0.967 0.102 0.351 0.890 0.315 0.447 0.99%4
1 0.205 0.348 0.998 0.950 0.064 0.374 0.905 0.203 0.357 0.991
0.01pH5.35 1.106 0.090 1.318 0.994 0.055 0.903 0.945 2.056 0.028 0.630
0.1pH5.30 1.047 0.033 0.992 0.986 0.047 0.719 0.989 0.965 0.040 0.926
0.01pH6.36 1.342 0.128 1.482 0.999 0.081 0.929 0.935 0.500 0.054 0.496
0.1pH6.51 0.986 0.122 1.307 0.997 0.078 0.785 0.935 1.363 0.057 0.918
1“ 0.05" KNO; mg L'
Langmuir 6
2~3
¢ " Langmuir 1 B
~3 4~9 1~9 R’ 0.9505 R
0.9964 0.994 1~3 Langmuir “ 0.01pH5.35" 0.01pH6.36"
R’ 0.63  0.496
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3 Freundlich Langmuir n Freundlich
Table 3 Subsection correlation coefficient of adsorption 3
Isotherm fitted by Freundlich and Langmuir model 19
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Fig.7 Influence of temperature on Cu** adsorption by sawdust
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