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Adsorption Properties of Pb*" in Aqueous Solution by Carboxymethyl

Salix psammophila Powder

HU Jia-qi, WANG Li~
(College o f Material Science and Art Design s Inner Mongolia Agricultural University , Hohhot s Inner Mongolia 010018 ,China)

Abstract: The carboxymethyl Salix psammophila powder (CMS) was prepared by using S. psammophila
powder (SPP) as raw material,anhydrous ethanol, sodium hydroxide and chloroacetic acid as the reaction
reagents. The micro structures of SPP and CMS were characterized by means of TEM,XRD and XPS. The
adsorption properties of Pb?*" on SPP and CMS under different adsorption conditions such as the adsorbent
dosage.initial concentration of Pb*" ,adsorption time,adsorption temperature and the pH of Pb*" solution
were investigated,and the adsorption kinetic and isotherm of Pb*" adsorption on SPP and CMS were stud-
ied. The characterization results showed that the surface of CMS became loose and showed a porous net-
work structure,crystal structure changed,the —CH,COO— was grafted and introduced into the CMS. The

experiments results showed that the adsorption capacities of SPP and CMS reached a maximums of 30. 64

1 1

mg e+ g 'and 71.55 mg « g ' as the dosages were 0.7 g and 0.5 g respectively, the initial concentration of
Pb*" was 900 mg » L', the adsorption time was 120 min,the adsorption temperature was 30°C and the pH
values of Pb*" solution were 5 and 4, respectively. Adsorption processes of SPP and CMS were in good a-
greement with the Pseudo-second-order kinetic and Freundlich isotherm model.
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Fig.1 TEM micrograph of SPP(a) and CMS(b)
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Fig. 2 XRD patterns of SPP(a) and CMS(b)
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Fig. 3 XPS spectra of SPP and CMS
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Table 1 The relative contents of elements in SPP and CMS %
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Fig.5 Effect of dosage on adsorption capacity of
SPP and CMS for Pb?"
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Fig. 6 Effect of the initial concentration of Pb?" on adsorption
capacity of SPP and CMS for Pb*"
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Fig. 9 Effect of pH on adsorption capacity of
SPP and CMS for Pb**
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Fig. 10 Pseudo-first-order models for the adsorption of

Pb%" by SPP and CMS
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Table 2 The parameters of the two kinetic models for the adsorption of Pb?" by SPP and CMS

g3 Sy =2 )%
K1 /min Qe /(mg + g~ 1) R? K:/(g+mg '+ min")  goa/(mgeg ") R?
SPP 0.015 4 22.66 0.966 7 0.001 594 34.97 0.9850
CMS 0.020 9 23. 87 0.624 1 0.000 188 72.99 0.996 5
Langmuir W i 256 2 . W54 Freundlich %578 £ A5 AU,
¢/ qQe=1/(K; * Quax) T Co/ Quas 4) 35 -
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IR SRR AR SN SR 3 R .
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Fig. 12 Langmuir models for the adsorption of

Pb*" by SPP and CMS
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Table 3

The parameters of the two isotherm models for the adsorption of Pb?" by SPP and CMS

Langmuire %5/ £k

Freundlich %55 4

K;/(L+mg ") Gmax/(mg *+ g 1) R?

K;/((mge+g D(L+*mg D) 1/n R?

SPP
CMS

0.001 49
0. 000 40

48.78
250. 00

0.824 6
0.233 3

0.638 8
0.363 6

0.553 9
0.764 5

0.966 5
0.988 5

= SPP .

45

45 50 55 60 65 7.0
Inc,

13 SPP # CMS g Bt Pb** iy Freundlich %8 2 1 &)

Fig. 13 Freundlichmodels for the adsorption of

Pb?* by SPP and CMS
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