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Abstract: Scientists found excessive arsenic concentrati®rseveral underground waters in the world. Irs¢hareas,
hundreds of thousands of people presented sendagidations due to this element. Billions of penpéspecially in
developing countries, use daily water with an arseantent several times higher than the limit 0fu/L, recommended
by the World Health Organization. The main method the removal of arsenic from water is the physiteemical
treatment. In the present paper is investigategdssibility to remove arsenic from undergroundexatith high arsenic
content using filtration on sand filter. Water sdesphave been collected from wells in an area Wigh arsenic content.
The analyses showed that in some of the samplesotieentrations of iron, manganese and arsenic ligher than the
maximum values permitted by the legislation. Thal&ts on arsenic removal were carried out on ahsyict solution with
a composition similar to the studied waters. Thisition has been aerated then passed over a sgrdeorder to retain
iron, manganese and arsenic. The residual contiemsaof iron, manganese and arsenic in the effluere under the
detection limit. We concluded that the insolublenirompounds resulting during aeration and retaovedand present
high adsorption capacity for arsenic. Undergrouraders with high arsenic content which also contain ions can be
used as drinking waters after a simple pass ondlsger.

Keywords: arsenic, pollution, filter layer, sand layer, urgteund water

1. Introduction Therefore, solving these problems raised by water
pollution is done by removing of arsenic, ensurithg
necessary conditions for consumption, in terms of
"Roncentration of arsenic.

Various technologies for the treatment of arsenic
contaminated drinking water in both laboratory awadural
Monditions have been proposed [3-9]. The main nefbp
H?e removal of arsenic from water is the physidaraical

eatment. Technologies for the removal of arsdrien
rinking water include:

processes of precipitation, coagulation/filtratio
filtration, coagulation assisted by micrliréition,
intensive coagulation, softening using calcium exid
intensive softening lime-based;

- processes of adsorption on activated aluminum
oxide, activated carbon, iron oxide, manganeseeyxid

Underground waters are an important resource, gaki
into account that unlike surface waters they atalhgless
polluted or even unpolluted. Therefore, undergrowaters
may be made potable using minimal measures, so®eeti
using only disinfection, or without any treatment.

Following detailed analyses, the scientists foun
excessive arsenic concentrations is several unulangr d
waters in the world. In these areas, hundreds aighnds )
of people presented serious intoxications due ts thdirect
element. Billions of people, especially in develapi
countries, use daily water with an arsenic consaveral
times higher than the limit of 10Qg/L, recommended by
the World Health Organization. The most affectesharare
in Mexico, Argentina, USA, Canad&aiwan, Japan, China ion exchange processes, in particular anion
and Vietnam [1] exchange;

In Romania, the concentration of arsenic in surface membrane filtration: nano filtration, reverse
and underground waters varies between 0.05 anch@/lZ. osmosis, reverse electrodialysis;

These concentrations are higher than the maximum _ alternative treatment processes, especiallyafitin
permitted value recommended by international stat&la ., sand filter:

both in the Western Plain, as well in the otherdisd - removal of arsenic in situ (in depth and on the
areas. Until now, waters with high arsenic conteatve surface);

been identified inSaru Dornei area (in Suceava county) - biological treatment of arsenic.

and in the _Western Plain. Baru Dor_nel, where a mineral Many of these techniques are still in experimental
water bottling plant used to work, in some minemater g6 others have not yet been widely demonstraisd,
springs have been found concentrations of arseigiceh o, an though some methods are technically reliatdst
than 2 mg/L [2]. may mean a barrier.

The effects of arsenic pollution are serious and ", he present paper is investigated the possibiit
dangerous to human life. Especially long-term itigesof  omove arsenic from underground water with higlemics
contaminated water can cause various forms of cance  yntent using filtration on sand filter.
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2. Experimental

Water samples have been collected from 13 family

wells in an area with high arsenic content. Theewatregarding the quality parameters determined forstbdied

3. Results and Discussion

In Table 1 are presented the experimental data

samples have been analyzed according to the l&gisla water samples. The data show that:
[10], in view to determine the quality parameters.

contents of the water samples have been deternbged

atomic absorption spectrophotometry,

SpectrAA 110 spectrophotometer. For arsenic armlgsi

hydride VGA 77 system has been used [11-14].

For the studies on the removal of arsenic, a syigthe

solution with a composition similar to the studiedters
has been used. This solution has been aerateddfomirl
then 1 L of solution has been passed over a glalssna
filled with sand (3.5 cm diameter, 15 cm heightsaind

layer) in order to retain iron, manganese and &sdine

effluent has been divided in fractions of 25 mL2&)-25-
50; 50-75; ... ; 975-1000 mL) and the samples hawnbevalue; for some of the samples the values are toigix

analyzed to determine the residual concentratidrison, times higher than the maximum permitted value, Wwhic

manganese and arsenic.

TABLE 1. Water samples quality parameters

- except well

no 1, all wells present sodium
The sodium, potassium, iron, manganese and arsegimncentrations higher than the maximum permittddesa

- for all samples, except 6 and 8, the potassium

using a Variaroncentration is under the maximum permitted value;
- all samples have iron concentrations higher then
maximum permitted value;

- for samples 2, 3, 4, 10 and 11 manganese

concentration is under the detection limit (UDL);sample
7 is lower than the maximum permitted value; forogther
samples manganese concentration is higher than the
maximum permitted value;

- the water samples collected from wells 1-9 have

arsenic concentrations higher than the maximum e

requires to study the possibility of arsenic reniova

Ssample ' ' Parameters
Sodium, mg/L Potassium, mg/L Iron, mg/L Manganesg/L Arsenic,ug/L
Maximum permitted value 150 12 0.02 0.05 10
Sample 1 105 1.65 2.21 0.41 60.4
Sample 2 433 1.31 1.43 uDL 40.4
Sample 3 505 1.49 0.10 uDL 11.7
Sample 4 367 1.14 0.04 uDL 23.0
Sample 5 328 2.24 2.63 0.05 62.9
Sample 6 433 24.8 1.25 2.78 39.0
Sample 7 420 1.54 2.62 0.09 63.9
Sample 8 239 12.1 0.04 0.25 22.6
Sample 9 560 1.75 0.20 0.31 11.8
Sample 10 377 1.22 0.07 uDL 2.56
Sample 11 489 1.33 0.06 uDL 3.10
Sample 12 413 1.20 0.06 0.18 5.93
Sample 13 452 1.51 0.09 0.25 6.02
TABLE 2.Residual concentrations of arsenic, iron and maragan
Effluent Arsenic, pg/L Iron, mg/L Manganese, mg/L
fraction, mL Initial Residual Initial Residual Initial Residual
0-25 15 UDL UDL
25-50 11 UDL UDL
50-75 6.2 UDL UDL
75-100 34 UDL UDL
100-125 1.7 UDL UDL
125-150 0.6 UDL UDL
150-175 0.09 UDL UDL
175-200 60 UDL 5 UDL 05 UDL
200-225 UDL UDL UDL
225-250 UDL UDL UDL
375-400 UDL UDL UDL
575-600 UDL UDL UDL
775-800 UDL UDL UDL
975-1000 UDL UDL UDL

Detection limit: DL = 0.01 mg/L F&; 0.01 mg/L MR*; 0.01 pg/L A8"
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To study the removal of arsenic a synthetic sotutiocolumn filled with sand in order to retain iron, mganese
with a composition similar to the studies water ple® and arsenic. The residual concentrations of iron,
(60pg/L As™, 5 mg/L F&" and 0.5 mg/L Mf") has been manganese and arsenic in the effluent were under th
prepared. The solution has been aerated to oxkiZeto detection limit. We concluded that the insolublenir
Fe* and Mrf" to Mn"; insoluble compounds such ascompounds resulting during aeration and retainedand
Fe(OH) and MnQ are formed. The solution has beerpresent high adsorption capacity for arsenic.
passed over a column filled with sand to retainn,iro In the case of a ground water, retention of iron,
manganese and arsenic. The experimental data megardnanganese and arsenic ions is naturally possibleaiér
the residual concentrations of arsenic, iron andgaaese passes a sand layer. If ground water is high,rfitiger

in effluent fractions are presented in Table 2.

thickness does not provide an efficient removahrsknic.

Out of the data in Table 2, one may notice thaiafbr In this case is necessary to monitor the arsenitecd of
effluent fractions the values for iron and manganesunderground water, or to achieve an artificiakfillayer.

concentration are under the detection limit, meguriimat
these species were practically completely removed f
the solution. One may conclude that the
compounds of manganese and iron

arsenic concentration, the values decrease amthme of
the solution passed over the sand layer increabes.

Due to their iron content, underground waters with
high arsenic content can be used as drinking waiies a

insolubleimple pass on a sand layer.
resulting during
aeration were retained on sand. In the case ofluaki
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amount of insoluble iron compounds retained on sand The studies and the data presented in this pager ar

increases as the volume of solution passed ovesdhd
layer increases. In this way on the sand particles
gradually formed an adsorption layer which presdwgh
adsorption capacity for arsenic. Materials contagniron
are known as having affinity towards arsenic [54d]this
particular case the adsorbent material was formza the
iron present in the solution.

In the case of a ground water, retention of iron,

manganese and arsenic ions is naturally possibleaiér
passes a sand layer. If ground water is high, athén
studied area, filter layer thickness does not mhevan
efficient removal of arsenic. In this case is neeeg to
monitor the arsenic content of underground waterfoo
achieve an artificial filter layer. Underground e with
high arsenic content which also contain iron camsed as
drinking waters after a simple pass on a sand layer

4. Conclusions

In the present paper is investigated the possibtidit
remove arsenic from underground water with higheics
content using filtration on sand filter.
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