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Adsorption Characteristic of As(V) onto Fe-XAD7-DEHPA Resin
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Abstract: The adsorption performance of a polymeric resin aasguated in the removal process of As(V) fromeas
solutions. The studied resin was an Amberlite XADRich was impregnated with di(2-ethylhexyl) phospbaacid
(DEHPA) as extractant trough the dry method of iagpration. The XAD7-DEHPA resin was loaded with Hg(bns,
because of the affinity of iron towards arsenicsiofihe adsorption performance of the studied nadteras evaluated
studying the effects of various physico-chemicalapzeters (contact time, temperature and As(V)ahitbncentration).
The material showed good sorption performancelferémoval of arsenic from a synthetic aqueoudisolu

Keywords: Fe-XAD7-DEHPA, dry method of impregnation, arser@moval

1. Introduction due to the high affinity of arsenic towards iron §19, 14],
the XAD7-DEHPA was loaded with Fe(lll) ions.
Groundwater, which is usually free from The study investigate the adsorption characteritic
microbiological contaminants and may be suppliethoiit As(V) onto Fe-XAD7-DEHPA resin.
much treatment, is generally considered a safecsoof
drinking water. However, contamination of potabteugd

water by arsenic has become a global environmental 2. Experimental

concern in recent years, with fresh reports of racse

contamination at high concentrations with everyspes The Amberlite XAD7 resin (supplied by Rohm and
year that can have severe human health implicafib®g. Hass ~ Co)  was  impregnated  with  di(2-

Based on the impact on human health, the worldtiheal€thylhexyl)phosphoric acid (DEHPA) trough dry metho

organization (WHO) has recommended that the arseni®® DEHPA ~ 98.5% used as extractant, was suppled
concentration remain bellow 10 “g/L in drinking a‘aIG- BHD Chemicals Ltd Poole England and used as redeive

10]. One gram of fresh XAD7 has been placed for 24 h in
Literature survey reveals that there are a goodoeum €thanol  (Chimopar Romania) containing 0.1 g/ml
of approaches for arsenic remediation from drinkireger. ~€xtractant (DEHPA). The polymeric beads have been
Amongst the various methods like oxidation-reductio separated through a porous filter using a vacuumppu
precipitation, co precipitation, sorption, elecysis and Washed with water and dried at 50°C for 24 h [24)iew
cementation, solvent extraction, ion exchange flimtation ~ ©of arsenic (V) adsorption the DEHPA-impregnated XAD
and bioremediation [2’ 11_13] proposed to negotm resin was loaded with Fe(”l) ions. In this aim tAD7-
problem of arsenic contamination in drinking waterDEHPA resin was equilibrated with a 50 mg/L *Fe
sorption technique is, however, the most common iand solution for 24 h. Fe-XAD7-DEHPA resin was sepatiate
considered to be an effective method. Various types through a porous filter using a vacuum pump, washiél
adsorbents have been developed by researchershdor distilled water and dried at 30 for 24 h.
removal of arsenic from water like: coconut huskboa, In order to establish the adsorption performancthef
MnO, coated sand, basic yttrium carbonate, several irdRaterial, the influence of contact time, tempemtand
compounds or iron containing wastes, activated alam initial concentration of arsenion the adsorption capacity
carbon from fly ash, granular titanium dioxide amgbrid and on the arsenic removal degree was investigated.
polymeric sorbents [2, 6-9, 14]. The adsorption capacity; §ug/g) of the Fe-XAD7-
The use of macro porous organic polymer support@,EHPA towards As(V) ions was calculated with the
with a high surface area and good mechanical itghig  following equation [1-5, 8-10]:
found more suitable for the removal of toxic eletsenom RYY
dilute solution, due to their faster kinetics, east — o 7ot
regeneration and high adsorption capacity [15-23]. 9= m g As(V)/g Fe-XADT-DEHPA] (1)
In this study the Amberlite XAD7 resin was
impregnated, trough the most widely used methog (dwhere G and G are the concentrations of As(V) ions
method), with di(2-ethylhexyl) phosphoric acid (DEM). (ug/L) in the solution initially (= 0) and after a time t
Because the iron compounds in general were fourtseto (min), respectively, V is the volume of the solutif.) and
very efficient adsorbents for arsenic removal fremter m is the mass of adsorbent employed (g).
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Another parameter of interest is the removal degree 4, 75
of A_s(V) i_ons,r](%), which may be calculated from the | 7o
relationship:
154 r 65
C,-C 141 — t 60
n =%100 (%] @ g e
0 3 S
o 124 F50 =
where Gand G have the same meanings as before. 114 45
To study the effect of contact time on adsorption a 0] L 40
three temperatures 25°C, 3&1°C and 4%1°C, the ol | a5
experiments were carried out with samples of 0.FEeg
XAD7-DEHPA in 25 mL of 100 pg/L As(V) solutions.  ° . 5 s i !
The suspensions were kept in contact differentginie 2, t h
4, 6, 8, 10, and 24 h. To maintain the temperatdirthe b)
suspensions at the desired value the samples were 20
immersed in a bath of a mechanical shaker batth@utt
shaking) MTA Kutesz, Hungary with a standard ™ . [®
thermocouple. After contact time elapsed, the susipas 144 L 6o

were filtered and the residual concentration of\Aspns

in the filtrates was determined by means of atomice '
absorption spectrometry using a Varian SpectrAA 1102 121 L 50
atomic absorption spectrometer with a Varian VGA 77"11
hydride generation system. Similar experiments were
performed to study the influence of the As(V) it 10 40
concentration (range: 30-300 pg/L). The sample®wept

34 r 55

N, %

r 45

in contact for 10 h at room temperature 25 + 1°Ge T ’ ”

filtrate was collected for As(V) analysis. 8 . . i s . 2530
The various chemicals employed in the experiments t h

were of A.R. grade and used without further puaifion. )

Distilled water was used throughout.
Figure 1. Effect of contact time on the As(V) agigmn onto Fe-XAD7-
DEHPA G=100 pg/L, m=0.1 g, v=0.025 L
) . a)298 K b)303K c¢)318K
3. Results and Discussion

It can be seen that the adsorption capacity and the

3.1. Influence of contact time arsenic removal degree increase with contact time
increasing up to certain value and then there veafsimher
The effect of the contact time on the adsorption dficrease in adsorption. Experimental results irtdidhat
As(V) onto Fe-XAD7-DEHPA resin at an initial the maximum amount of the adsorption is reacheabivut
concentration of 100 pg/L and at three differeniO h for all the studied temperatures. We can camtecthat

temperatures are presented in figure 1. the equilibrium time is achieved in 10 h.
16 70 3.2. Influence of temperature
7 % Figure 2 shows the influence of temperature on the
14+ - 60 adsorption of As(V) from aqueous solution by Fe-XAD
., DEHPA at the equilibrium time of 10 h.
13 55 . .
o It can be seen that the adsorption capacity of the
2 12 50 °\; adsorbent increase slowly with the temperatureesing.
7L s Because the influence is not significant we carsetas the
optimum temperature for As(V) adsorption from aqueo
107 40 solution onto Fe-XAD7-DEHPA the ambient temperature
9 L35 25+1°C. Under this work conditions (T= 298 K, t=h0
Co=100 pg/g, m=0.1 g and v=0.025 L) the adsorption
0 . 10 e % e capacity of Fe-XAD7-DEHPA resin in the adsorption
t,h process of As(V) from aqueous solution is 15.6 pg/g
a)
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Figure 2. Effect temperature on the As(V) adsorptiato
Fe-XAD7-DEHPA
Co=100 pg/L, m=0.1 g, v=0.025 L, t=10 h

3.3. Influence of As(V) initial concentration

The plot of As(V) adsorbed by the Fe-XAD7-DEHPA

resin versus the metal concentrations in the dyaiiéd
solution is presented
experiments was performed at 25 + 1°C by varying t
metal concentration from 30 to 300 pg/L while kegpi
other experimental conditions constant. There rginaous
increase of adsorption capacity with the incredsAsgV)
concentration, until the equilibrium is reached yhe
arsenic removal degree decrease. With the increfadee
concentration of As(V) in solution, the availahjlitof
arsenate ions also increases at the solid-solini@nface
resulting in the increase of sorption performart@wever,
the saturated point of sorption is reached wherlithiged
active surface sites on the adsorbents are covalgdby
sorbate. Further the heterogenous nature of therlagist
with regards to the distribution of the bindingesitpredics
that all the active sites are not equally effectiVhe sites

in figure 3. This set of the

Moroj

4. Conclusions

The adsorption performance of a Fe-XAD7-DEHPA
resin for the removal process of As(V) was evaldaithe
resin was impregnated with the DEHPA trough the dry
method, and then the Fe(lll) ions were loaded dhi®
resin, because of the affinity of iron towards aiséons.

The adsorption performance of the studied material
was evaluated studying the effects of various moysi
chemical parameters. The equilibrium is reachetim of
contact between the sorbate and adsorbent. Teroperat
dependence of sorption reveals the slowly increiase
adsorption performance of the adsorbent with teatpes.
The optimum temperature for As(V) adsorption from
aqueous solution onto Fe-XAD7-DEHPA is the ambient
temperature 25+1°C. Under this work conditions the
maximum absorption capacity of the Fe-XAD7-DEHPA
achieved in the removal process of As(V) from agqgeo
solution is 17.6 pg/g.
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