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Abstract

The paper present the possibilities of arsenic va@indrom aqueous solutions using as
adsorbent MR, (M=Cd?*, Ni*") ferrite nanoparticles due to the affinity of arisetowards
iron ions. The ferrites were obtained after a mgatreatment of the cadmium respectively
nickel ferrioxalate coordination compounds, as prsars, at 5. From the two studied
adsorbent material the nickel ferrite developedghdr maximum adsorption capacity (132
ug As(V)/g of ferrite) than the cadmium ferrite (10§ As(V)/g of ferrite) in the removal
process of As(V) from aqueous solutions. In botesahe equilibrium between the adsorbent
and adsorbate was achieved in 60 minutes.
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Introduction

The main source of drinking water for many coustirethe world is the ground water. These
waters in most of the cases contain as a natundl doconcentration of arsenic higher than the
maximum acceptable concentration by the World Heatganization (WHO) of 1Qg/L [1,

2]. The presence of arsenic in drinking water l@®ss adverse effects on human health and
other living organisms [3-5], therefore the develgmt of an adequate removal process of
arsenic from drinking water is an issue relevantabmost all countries. From the many
techniques studied for the arsenic removal fromking water, adsorption proved to be the
most efficient due to its simplicity and feasilyilg#ven for low arsenic concentrations [2, 4, 5].
Because it was proved that the iron compounds preshigh affinity for arsenic, these were
intensive studied as possible adsorbents matdoabrsenic removal from aqueous solutions
[6-9]. In this paper we studied and compared thdopmance of two nanoferrites used as
adsorbent material in the removal process of acdenin aqueous solutions. The ferrites have
the advantages that are reusable adsorbents bettes®e can be efficient and economic
separated from solutions due to their ferromagr@tsupermagnetic properties [10-15].

Experimental
For the synthesis of ME@, (M=Cd**, Ni*") was used the thermal decomposition of cadmium
respectively nickel ferrioxalate precursors, itregents an efficient route of various ferrites
synthesis [16]. The oxides were obtained afterihgateatment of the precursor at 80Cfor
one hour, with a heating rate of@min. The SEM images were recorded using a Quanta
FEG 250 microscope, equipped with an EDAX ZAF qiiemt

The obtained ferrites were used in the removal ggeof As(V) from aqueous solutions.
In order to compare their adsorption performancehm removal process of As(V) from
aqueous solutions, the dependence of the adsorgdipacity function of S:L ratio, stirring
time and As(V) initial concentration was determinddhe adsorption performance of the
studied material was expressed as arsenic meteiptg/g) eq.1. [1-5]:
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where: G and G are the concentrations of arsenatg/() in the solution, initially (t=0) and
at equilibrium, respectively, V is the volume oétkolution and m is the mass of adsorbent.

For the study of the S:L influence various quaasitof ferrites (0.05, 0.1, 0.2, 0.3, 0.4
and 0.5 g) were treated with 25 mL of As(V) aguesalsitions containing a concentrations of
100pg/L. The samples were shacked for 1 hour (usingad SW 23 shacker), and after the
time elapsed were filtrated and in the resultedutsmis was determined the residual
concentration of As(V) ) through atomic absorptgpectrometry using a Varian SpectrAA
110 atomic absorption spectrometer with a VarianrAVG@ hydride generation system. When
the effect of the initial As(lll) concentration (rge: 100 — 700 pg/L) was studied, in each
experiments 0.1 g of adsorbent was suspended iml2%f As(V) solutions. To study the
effect of contact time on adsorption, the experitserere carried out with samples of 0.1 g
studied materials in 25 mL of 100 pug/L As(V) sobus. The suspensions were stirred for
various periods of time: 15, 30, 45, 60, 90 and (t2d).

Q. =

Results and discussion

The size of the nanoparticles evaluated from SEMges (Fig. 1) was found to be in the
range of 20-50 nm, almost homogeneous as shapgzndrhe nickel ferrite present a higher
porosity than the cadmium ferrite. This may conduct a higher adsorption capacity in the
removal process of As(V) from aqueous solutionsalfative and quantitative EDX analyses
showed a high purity and suitable stoichiometrthefinvestigated ferrites.

Figure 1. SEM images of MFE®,ferrites: (a) CdFg,4 and (b) NiFgO,

The influence of the S:L ratio upon the adsorptmerformance of the studied ferrites is
presented in figure 2.
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Figure 2. S:L influence on the adsorption process

It can be observed that a higher quantity of adsatrimaterial lead to the degreasing of the
adsorption capacity, because the adsorbent capacrglated to the amount of adsorbent.
Therefore in order to obtain both maximum valuesrémoval degree but also for adsorption
capacity for the future experiments a S:L ratioOdf g of ferrites compounds : 25 mL of
As(V) solution was used.

The experimental data regarding the dependences@®f)Aiptake function of the As(V)
equilibrium concentration are presented in figure 3
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Figure 3. As(V) initial concentration influence on the adstion process

The adsorption capacity of studied ferrites in thmoval process of As(V) increased with
increasing equilibrium concentration of As(V), atiekn it approached a constant value at
higher equilibrium concentrations. It can be obednthat the nickel ferrite developed a
higher maximum adsorption capacity (138 As(V)/ g of ferrite) than the cadmium ferrite
(109 ug As(V)/g of ferrite) in the removal process of X$from aqueous solutions. This is in
accordance with the conclusion raised from the Sailysis.

The As(V) adsorption behavior onto studied ferritess studied by the variation of the
equilibrium time in the range of 15 - 120 min. Tadsorption capacity of the As(V) as a
function of contact time is plotted in figure 4.cn be observed that the adsorption capacity
of As(V) increase with the stirring time increasifay the both studied ferrite. The highest
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amount of As(V) uptake occurs in the first 60 masut
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Figure 4. Stirring time influence on the adsorption process

Conclusion

MFe, 0, (M=Cd?*, Ni**) ferrite nanoparticles were obtained by thermalysi oxalate
coordination compounds at 5@ The SEM and EDX analysis a high purity and &léita
stoichiometry of the investigated ferrites. Theutesshowed that ME®, (M=Cd**, Ni*"
ferrite nanoparticles can be used with good resatsadsorbent material in the removal
process of As(V) from aqueous solutions. The usthe$e materials present the advantages
compared with other adsorbents that present a geog efficiency, can be easly removed
from the aqueous solutions and can be regeneratenh the two studied adsorbent material
the nickel ferrite developed a higher maximum aggon capacity (132ug As(V)/g of
ferrite) than the cadmium ferrite (109 As(V)/g of ferrite) in the removal process of X¥(
from aqueous solutions. In both cases the equilibrbetween the adsorbent and adsorbate
was achieved in 60 minutes.
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