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Abstract: Arsenic is a naturally occurring element in thetl's crust that is usually found combined witheotelements.
Studies have reported that inhalation of arserstilte in an increased risk of lung cancer. Arsasiceleased to the
environment from a variety of natural and anthragog sources. Due to these varieties of pollutiurces with arsenic,
in the present paper it was studied the possislitof arsenic removal from water through coagutagicecipitation

method using the Jar-Test method. As coagulatiecipitation agents were used ’FeFe”* and AF". From the

experimental data resulted that the optimum comwlitiof arsenic removal from water are: reactionsn@d = 9 and a
coagulation-precipitation agent dose of 200 mdfk; best coagulation-precipitation agent i§'Fe
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1. Introduction higher risk of the skin, bladder, liver and lungncer
through drinking water [1,2].
Arsenic ions can be removed from water through

Arsenic is released to the environment from a warie various methods [5-14]. The precipitation/co préeigpon
of natural and anthropogenic sources. In the enmient, Was the most used method for the arsenic remowat:fr
arsenic occurs in rocks, soil, water, air, and intb Contaminated waters, including underground watefase
Average concentrations in the Earth’s crust reptyte Waters and waters from mine sewerage, drinking nwate
range from 1.5 to 5 mg/kg. Higher concentratiorsfaund and residual waters from various applications &t por
in some igneous and sedimentary rocks, particularlpon ~ industrial scale. This technology can reduce theeric
and manganese ores. In addition, a variety of comm&oncentration at less than 0.05 mg/L and in sonsesa
minerals contain arsenic, of which the most impurre under 0.01 mg/L.
arsenopyrite (FeAsS), realgar (AsS) and orpimers;%A. For these reasons in this paper we made studies
Natural concentrations of arsenic in soil typicatgnge regarding the arsenic removal from water through
from 0.1 to 40 mg/kg, with an average concentratib to ~ coagulation-precipitation method using the Jar-Test
6 mg/kg. Through erosion, dissolution, and weattggri Method.
arsenic can be released to ground water or surfadter.
Geothermal waters can be sources of arsenic inngrou
water. Other natural sources include volcanism fanelst
fires [1].

Anthropogenic sources of arsenic relate to its inse For the arsenic removal from water through “JartTes
the lumber, agriculture, livestock, and generalustdes. method as coagulation-precipitation agent$' AF€" and
Arsenic is emitted as an air pollutant from extérnaF€” were used. The synthetic water containing 100 mg/L
combustion boilers, municipal and hazardous wasgssenic (lll) was treated with various doses ofgudation-
incinerators, primary cooper and zinc smelting, sgla precipitation agent (100, 200, 300, 400 and 500Lingt
manufacturing, cooper ore mining, and primary ansarious values of the pH of the reaction mass (&, B, 10
secondary lead smelting. A significant industrisleuof and 11).
arsenic is the production of lead-acid batteridsijexsmall The pH of the reaction mass was settled either with
amounts of very pure arsenic metal are used tousethe NaOH 10% or HSO, 10% solutions. After coagulation, the
semiconductor crystalline gallium arsenide, whistused sample was clarified and then filtered. In the Iesu
in computers and other electronic applications. $sions  solution was determined the residual concentratidn
of arsenic from these activities are due to thes@mee of arsenic, iron and aluminum through atomic absomptio
trace amounts of arsenic in fuels and materialsgoei spectrophotometry, using an atomic absorption spect
processed [1-4]. photometer Varian SpectrAA 110.

The Environmental Protection Agency from USA  For the establishment of the arsenic removal optimu
classified the inorganic arsenic in the Group A rotn conditions, it was determined the dependence oatsenic
human carcinogenic substances. The classificatibn tesidual concentration on the pH of the reactiossndose
arsenic in group A is based on the higher incideace of coagulant and on the nature of the used coagoiat
humans in pulmonary cancer through inhalation drel t precipitation agent.

2. Experimental
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3. Results and discussion

The experimental data regarding the dependendeeof t
arsenic ions residual concentration on the pH o th
reaction mass and on the dose of the coagulation-
precipitation agent for all three studied agents@mesented

in Figures 1-3.

From the experimental data one may observe that th
arsenic residual concentration depends on the plthef
reaction mass and on the dose of the coagulation-
precipitation agent. In all three studied cases atsenic '
residual concentration decreases with the incredste
pH of the reaction mass up to the value 9 and #fisrthe
obtained results are almost constant; the optimdofithe — T
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reaction mass is 9. The residual concentrationreérac 6 ! 8 o 10 1
also decreases with the increase of the coagulation PH

precipitation agent dose. In the case oft Kle optimum Figure 3. Arsenic residu_al concentration depengenc
dose is that of 500 mg/L, in the case of ‘R@ie optimum on the pH of the reaction mass and th¥ Bese

dose is that of 200 mg/L and in the case of'R&e

optimum dose is that of 400 mg/L.
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Figure 1. Arsenic residual concentration depeneenc
on the pH of the reaction mass and th& dbse
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Figure 2. Arsenic residual concentration depenelenc
on the pH of the reaction mass and th# Hese

The experimental data regarding the dependendeeof t
coagulation precipitation agent residual conceiatnabn
the pH of the reaction mass and on the initial dase

presented in Figures 4-6.
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Figure 4. Aluminum residual concentration dependenc
on the pH of the reaction mass and th& dbse
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Figure 5. Iron residual concentration dependence
on the pH of the reaction mass and th# Hese
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40 For the establishment of the arsenic elimination

- = 100mg Fe*'/L optimum .condiftions it was detgrmined the depende_nice
L o 200ma Fe®IL the arsenic residual concentration on the pH ofr¢laetion
B 304 g . mass, the dose of coagulant and on the nature ef th
i 4 300mg Fe"/L coagulation-precipitation agent.
S 251 v 400mg Fe™'/L From the experimental data one concluded that the
g 2o 500mg Fe®'/L arsenic residual concentration depends on the plhef
8" reaction mass and on the dose of the coagulation-
§ 154 precipitation agent. In all three studied cases atsenic
= residual concentration decreases with the incredste
é 1.0 pH of the reaction mass up to the value 9; after vhlue,
© sl the obtained results are almost constant; the optippH of
A the reaction mass is 9. The residual concentrati@isenic

0.0 decreases with the increase of the coagulationigptaiton

T T T

agent dose. In the case ofthe optimum dose is that of
500 mg/L, in the case of Fethe optimum dose is that of
200 mg/L and in the case of ¥¢he optimum dose is that
of 400 mg/L.

The most efficient coagulation-precipitation agémnt

+
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Figure 6. Iron residual concentration dependence
on the pH of the reaction mass and th¥ Hese

From the experimental data one observes that tf'wze
residual concentration of the wused coagulation-
precipitation agent increases as the coagulation-
precipitation agent dose increases and decreaghstive
increase of the pH of the reaction mass. Only indéise of
Al** can be observed a slow increasing after the pH > 8
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