Wslg = oolow (3395 0995 cw ) duxe Si9lisS 9 pole
O3> g Lawgi 2T B ok 1 paadl” (g Bds> AL LT vy y

A8l dgup P ol

' & pSlez ity

ameri@iaush.ac.ir
AP oy gyl AP/YNY bl o g ,b

onS

oy drnzme g Ll gl D 4 5 aily jgan Gl mlio Clay [0 o5 il K Ol alez 5l paaeslS 1 Bud g di)
o5 2h5 s Bua b ol ieghy b L& jlre o B L g 0sd Bdo Ol 51wl 518 cpl sl 5l 1 0l so som
a5 12l g (Hb f Jslors il pgpedls’ Bl ;o aidly 5040 puiS

o Ui sl ojlasl b o jlailinl sl SUI 51 eolaiwl b g oolel alliglesl oyl i )0 paiS oS Ll Lanlllas ol j0 oy (99
b 09,8 ololis gz w08 s Jele Yae oIV o 0S5 00 Jolore 3l ooliiwl b pauS ol s 0l g0y ails VY --F
L GaLi':.ﬁLn)"l Lyls o g dtwgnl Ojg0 4 i KER JERRY.) plil 50,8 ygsle (o 9Sug 2SCu! Qy’j,‘ ad dgd O3l o le
» .Io){..}‘ U.C).MJ 9 uél} )‘M.A ,'aj_-.m)ls 3 4...]5| cdale ,wl.o.; ULA) ,pH ,u.)L> o)L_\J O GLLJLA 6LQ)M‘)b u‘;.:‘ » \)MSL
285 )3 (gmyp 090 32 e

g il o9ty wnl B b 30 S35 g JenS 00 09,5 Wi Cush Al o8 gole 5 Sl (gl b b aidly
Ve pgaedls adgl clale ,ai B Yo wled ylej Y b plp PH LY. e i @ asils 1) Gdo e o yiin a5 Jole jo slo aigs
el s 4 01,5 il 4,0 YO (sled ;0 4880 1 00 YE+ el ol g L3> 2,5 V0 L) 5 e S Lo

4 0d Jols o, QD age Ll i 0 wad I Jele pauF olS 5,55 b paaedls Bl 003l diiion Jlade 16 S Ao g Con
&ly Fgo poredls gy B> gz Wil o (l3,l g colaiul M Lila S laie 4y 4Bl Sggy paS oS aS Sls Ll mls IS sl
el s oIS L B ol & i 5 0l oo 85 il B 552

Ol eoliol Lo pas aly oDl o131 olKisls ¢ o (oo Ayl (uolics IS Aol 2ils -
(L5 Jggme)™ 03l n) yleo! ¢ cmdigom B 005l « condh (owidige 09,5 Lo ppds axlg  oodll ol3T olKitils Lolbiwl -¥


mailto:ameri@iaush.ac.ir

J.Env. Sci. Tech., Vol 19, No.1, spring, 2017

Experimental Investigation on Cadmium lons Removal from

Aqueous Solutions by Modified Wheat Straw Biosorbent

Abolfazl Jahangirit

Elham Ameri?*
ameri@iaush.ac.ir

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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Figure5- The pHy, curve of sorbent.
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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).
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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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