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Abstract

Background and Objactive: Cadmium is one of the heavy metals resulting from wastewater of
different industries, and it is also highly toxic to human and the environment. So, the cations of this
metal must be removed or reduced down to effluent standards. The aim of the current study was to
investigate the cadmium removal efficiency by modified wheat straw from aqueous solutions.

Method: In this study, wheat straw as the adsorbent was prepared in a laboratory scale and pulverized
by standard ASTM sieves (40-120 mesh sizes). Consequently, wheat straw was functionalized by
using NaOH solution with concentration of 0.7 M. FTIR analysis was used to characterize the
functional groups in the prepared adsorbent. Adsorption process was accomplished in a batch
laboratory-scale with emphasis on the effect of various parameters such as mesh size, pH, contact
time, initial concentration of Cd (l1), adsorbent dosage and mixing rate on the adsorption efficiency.
Findings: FTIR results showed that the modification of the wealth straw brought increase of stretch
vibration band of hydroxyl and carboxyl groups. Optimized values for each factor to achieve the
highest uptake were found to be as follows: the mesh size of 70, the contact time of 30 minutes, the
initial concentration of 20 mg/L, the pH 7, the adsorbent dose of 1.5 g and the agitation speed of 240
rpm, at 25 ° C, respectively.

Discussion and Counclusion: The maximum removal efficiency of cadmium was found to be %98.5,
at the optimized experimental condition. In general, results showed that the modified wheat straw as
an unusable and cheap sorbent could be consider for the removal of the cadmium ion with nearly

complete removal efficiency, at the optimized condition.

Keywords: Modified Wheat Straw, Removal, Cadmium, Biosorbent.
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Table 1- Materials used in this study.
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Table 2- Investigated parameters in adsorption process and empirical conditions.
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Figure 1- FTIR spectra of (a) wheat straw, (b) modified wheat straw, and (c) loaded modified wheat straw after
cadmium adsorption.
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Figure2- Effect of the adsorbent size on the adsorption process
(initial Cd(11) concentration 20 mg L™, pH 5, adsorbent dose 0.1 g, and contact time 40 min).
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Figure 3- Effect of the contact time on the adsorption process (initial Cd(ll) concentration 20 mg L™, pH 5, and
adsorbent dose 0.1 g).
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Figure 4- Effect of the initial Cd(Il) concentration on the adsorption process (pH 5, contact time 30 min, and
adsorbent dose 0.1 g).
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Figure 6- Effect of the pH on the adsorption process (initial Cd(l1) concentration 20 mg L™, adsorbent dose 0.1

g, and contact time 30 min).
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Figure 7- Effect of the adsorbent dose on the adsorption process (initial Cd(l1) concentration 20 mg L™, pH 7,
and contact time 30 min).

s g 5092 YU pgaedlS Bim an] )8 10 4 dusy 0,90 (ol 4
oeelS sl (gatnin o 5l LMS| ey 28, YL L
s 45 Gl Olgiee |y ey (pl 005 e i el
cel e Gl SOl bW e g Gioli8l aST g0l
L 03 ot gy ok s 4S9 5 0,3 iy i
o b ol el .b&;so B g 0t iz Ol ol las

MUAMMQJJ)séYf’ la).:b.:

LS| e o p5G-Y-Y
Sl b pgeesls Bi> a4 Slaslejl 5l al> e ol o
FEe A Ve mho mb ol el YS! e
Bged oy yslite & 0D aSlsp alSS p jg0 FYATY
oS G3l> sl ¥ Uy PH Ly Sl Lylys cos b
o5 Q3 sl adds Ve pled ploy g Al Sgnge puiS
05 Ve clileg 0 5V/0 il laie widl sgagp poS
slod o Slivlesl (6 alS a8 S )15 5 2 9, ) 5
RSB A IS e as bl oS sl ¢ as,oYOE)
oad al)l pgeals Lix leadl, LM e &l i

Ol s Slioles] ol odol Cawd 4 el 4 axe b ol


http://www.sid.ir

fo

e p3e00lS (90 Bi> (AL lo3T w1

(=
-

AL T

T
T Vi T L

(dida 0 330) B Zacyw

wds wiul 8 bWS| e pu il -A S

(55 VB: 03> Hlado g aldot i ules ;yloj g PH Y .Y +PPM :adgl clalé)

Figure 8- Effect of the agitation rate on the adsorption process
(initial Cd(11) concentration 20 mg L™, pH 7, contact time 30 min, and adsorbent dose 1.5 g).
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