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Adsorption Performance of Optimization Carboxymethyl Potato Pulp for
Pb* from Aqueous Solution
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Abstract Waste water contaminated from heavy metals is very harmful to the health of human beings. In order to effectively solve the
serious problem that lead ions pollute water resources, the carboxymethyl potato pulp synthesis and its adsorption property of lead ions
were studied. The effects of reaction time, carboxymethyl potato pulp dose, and pH on the adsorption performance to lead ions in the
aqueous solution were studied on the basis of the results of single factor tests, according to Box—Benhnken’s factorial design principle and
response surface methodology analysis, a regression equation of the modification parameters was established. The optimum technology
conditions are confirmed as follows: the adsorbent dose is 0.219g, pH value is 6.6, adsorption time is 42.9min, the maximum value of
loading capacity is up to 41.28mg/g and the maximum removal rate of Pb* could reach 90.4%. The adsorption ability of CCMS adsorbent
is conformed to Freundlich’s isotherm adsorption equation (=2.5262C*®®. The maximum recovery ratio of Ph** is up to 90.97% when
Imol/L. HCI aqueous solution is used in the desorption process. The carboxymethyl potato pulp can effectively meet the industrialized
demand on removal of Pb* form the waste water.
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1 ( ) ;HH-S
( )o Zls Z, Z/min
1.2 1 0.25 7 50
1.2.1 0 0.20 6 40
(40°C) . -1 0.15 5 30
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Fig. 1 Effect of adsorbents dose on removal rate of Pb**
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Fig. 2 Effect of Initial viscosity of Pb? on loading
capacity and removal rate
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Fig. 4 Effect of adsorption time on loading capacity and
removal rate of Pb*
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Table 2 Results of experiments

Y=40.45+0.5013X ,+3.465X ,+0.5988 X ;-1.827X?,

Xl Xz X3 Y/(mg'giw
1 -1 . 0 3208 +0.8450X X,-3.3196X7+1.4175X X5-0.385X X,
2 -1 0 -1 37.14 -1.587X3
3 -1 0 1 35.42 ,F1=110.75>F0_01(9,5)=4.7,
4 -1 1 0 37.82 . R*=S /S =0.9950, F,=3.25<Fs
5 0 -1 -1 31.20 (3,2)=19.16, ,
6 0 -1 1 33.25
7 - . '
g 3 1 1 iz ?(1) Y=-125.15+87.5587,+41.467,+0.99357:~730.8333 7
9 ) 1 3 1' 09 +16.902,Z,-3.31957;+2.8357,7:-0.03854,Z,—-0.01587 24
10 1 0 -1 35.81 ¥ : .
1 1 0 1 39.76 (P<0.01).
12 1 1 0 40.01 pH > > o
13 0 0 0 40.15 2.2.2
14 0 0 0 40.52 0 ( X=X=0),
15 0 0 0 40.67
3
Table 3 Results of F-test variance analysis
F E).[)S E).[)l
3 0.006539 0.00218 151.90™
3 0.003243 0.001081 75.33"
3 0.000785 0.000262 18.22"
9 0.010567 0.001174 81.82™ 4.7 10.16
5 0.000071750 0.000014350
3 0.000063750 0.000021250 5.310 19.16 99.17
2 0.000008000 0.000004000
14 0.010639 0.00076
2 (P<0.01),
Note: ** means extremely remarkable.
S N ) e, . b
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(0.25,1), Fig. 5 Response surface graph (a) and contour map (b)
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41.28mg/g, 90.4% .,
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Table 4 Verification result and optimal value of pH > S )
adsorption technological parameter 3)
Freundlich (0=2.5262C""%,
. L R*=0.9522, , .
/(mg-g™) /(mg-g™) ) Imol/L ’
/g 0.3777 0.219
pH ; 0.5531  6.55 41.59 41.28 H-57%, :
/min  0.2902  42.90
(References)

:3 41.22.41.30.41.32mg/g.
Notes: Three measured values of adsorption capacity were 41.22, 41.30,
41.32mg/g, respectively.
4
0.219¢,pH 6.6, 42.9min,
41.28mg/g,
90.4% .
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Fig. 6 Effect of HCI concentration on recovery rate of Pb?
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