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Abstract: Inorganic arsenic species determination is ingurto measue health hazards and to interprattlie best
possble way clinical signs within populations drinkiegposedvater. This study was performed on groundwater $snp
from northern Burkina Faso using a portable electadytical apparatus in order to assess the priopart As (l11) versus
As (V) when analyzed on site and during conserwafiavo different treatment methods of water sampleie performed
and analyzed for their ability to maintain the ialitAs species content. The samples conservedi@hand EDTA in
white non opaque bottles were subsequently analgzehys 7 and 21 post sampling. The investigatshiosved that
arsenic (V) species were the most predominant farthe twenty-one studied samples. In general,rigss of their
treatment, arsenic (Ill) species were spontaneathyerted into the arsenic (V) during conservatibime arsenic (111)
form, however, was kept for three samples until dayd for two of them until day 21.

Key words: arsenic, speciation, voltammetry, grouaigr

Variabilité temporelle des espéces d’arsenic daned eaux souterraines de la
Région Nord du Burkina Faso

Résumé: La détermination des espéces d'arsenic inorgamguamportante pour mesurer les risques pour g san
pour interpréter au mieux les signes cliniques ¢eéepopulations exposées a travers la consommdtan contaminée.
Cette étude a été réalisée sur des échantilloms deuterraine du nord du Burkina Faso a l'aide dispositif
électroanalytique portable afin d'évaluer la prdpard'As (Ill) par rapport a As (V) lors de I'agaé sur site et pendant
la conservation. Deux méthodes différentes deetraht des échantillons d'eau ont été appliquéasaysées pour
déterminer leur capacité a maintenir la teneuiaileien especes As. Les échantillons conservéeshme€l et de I'EDTA
dans des flacons blancs non opaques ont ensuitmalgsés aux jours 7 et 21 suivant I'échantillgen&es recherches
ont montré que I'espéce d'arsenic (V) était la im plus prédominante dans les vingt et un édiartiétudiés. En
général, indépendamment de leur traitement, lescespd'arsenic (lll) ont été spontanément congeetiearsenic (V)
pendant la conservation. La forme d'arsenic (ItiQutefois été conservée pour trois échantillosgytau jour 7 et pour
deux d'entre eux jusqu'au jour.21

Mots clés arsenic, speciation, voltampérométrie, eaux smites

* Corresponding author: e-mail: karim_sakira@yahoo.fr

A.K. Sakira et al 16



J. Soc. Ouest-Afr. Chim. (2019) 047; 16 - 25

1. Introduction solutions were prepared from this stock solutioth. A
solutions were prepared with water of Milli-Q
It is well known that arsenic (lll) is more toxic quality. Colloidal gold solution was prepared
than arsenic (VY. The oxidation state of arsenic according to literature reports:*€. It consisted of
has major toxicological issues and its speciat®n i mixing under stirring a gold solution at 1 mM (20
important to assess the risk and impact on humamL) and a solution of sodium citrate 38.8 mM (2 mL)
health? 3. Arsenic speciation studies are usuallyduring approximatively 5 min. Then, 50 mL of
performed in central laboratories and less often orsodium tetraborate (75% m/v) was slowly added and
site. A rapid analysis of collected samples shouldthe initial color changed passing from yellow tokda
ideally take place on site in order to preventred indicating the formation of gold nanoparticles.
a change in the initial concentration of the stddie
species during sample storage’. These changes 2.1 Working electrode preparation
can be due to several factors which include pHyxed
potential, temperature, dissolved oxygen, iron an
manganese content and biological activities due t ) _ _
micro-organism 3. In the present work was ass_aysThe working electrqde preparation consisted
examined the inorganic arsenic stability profileaas of filling the electrode cylinder wall with a carbon

function of conservation time. A sample treatmant b Pasté made which is a mixture of graphite powder
addition of stabilization agents was applied ineprd @nd solid paraffin in proportion 60/40 (w/w). After

to try to avoid arsenic species transformaffoff. ~ SMoothing the electrode surface with a Whatman
HCl B8 and dibasic ethylene diamine tetra paper and a_glossy paper, it was covered with 10 pL
aceticacid (EDTA) © 1% are the most commonly of gold colloidal solution (1mM) and then left toyd

used agents for this purpodée former is often used @t laboratory temperature. The electrode was

for water samples studied by voltammetric methoddM0dified electrochemically using a three-electrode
58 Other acids have been reported with variouscell configuration comprising the working electrode

effectiveness over days, weeks or months such & silver/silver chloride reference and a platinuimew
nitric acid 14131 sulfuric ’acid 10 acetic acid? auxiliary electrodes, respectively. A potential -of
phosphoric acid®¥, while ascorbic aci#® has 500 mV vs Ag/AgCl, KCI 3M was applied to the

been used for water samples with high iron or Working electrode during 15 s in the gold salt
manganese conteft'O. solution (HAuUC} xH20 5 mg/50 mL) containing Ki

In Burkina Faso most reported data on arseni¢® M9/10 mL). The modified electrode was
groundwater determination concerned only totgiSUbsequently immersed in hydro-alcoholic solution

arsenic content. We report in this work speciation(80/20 V/V) of glutathione (2.5 mM) during 2 hréier
data during monitoring of arsenic inorganic specie!€ctrode preparation procedure was completed by
in groundwater from northern part of Burkina Fasotnoroughly rinsing the electrode with Milli-Q water

16
(Ouahigouya district). The analyses were realize L , ,
using a previously developed and validated?-2 Selection of preservative agents

voltammetric method using a gold modified carbon HC_I and EDTA were (_:h.osen due t_mzitr_rep_orted
paste electrod@s. effectiveness formaintaining the distribution of

2 Materials and methods arsenic inorganic species in water samples.
Bothagents  preverthe  oxidation and the
precipitation ofronand manganese mswhich

506) affect directly the distribution of arsenic spediés

were from Chem LalSyntheic graphite powder (< Although nitr_ic ac_id has beewery often used_,_ it
20 um), sodium citrate and sodiumrbhydtide were should e avoided in order to preserve the stability of
from Siéma-AIdrich. Gold salt (HAUGIxH.0) was species due to itsiherent oxidant effect. Sulfuric
from UCB Belgium. Glutathione, hydrochloric acid 2Cid IS @ good preservative for arsenic but it's no

(37%) was from Fluka. Others reagents werecommonly used because due to the risk of bariutn sal

potassium iodide (Vel Leuven Belgium), ascorbicPrecipitation(BasQ). Phosphoriacid has also been

acid, EDTA (Acros Organics). The arsenic(lll) usedbut it can give rise to the formation wietallic
standard solution (1xP0 M) was prepared by Phosphate aapownds onwhich arsenic may adsorb
dissolving 0.09892 g of A®s powder in 25 mL of . Ph?lsgg)honc acid also may promote microbial
sodium hydroxide (2 M) and then acidified to a pH9rOWth .

less than 2 with hydrochloric acid. This solutioasv
stored at 4°C and all the standards and workin&-3

The working electrodevas prepared in the
boratoryand used the next day for the on-site

2.1. Reagents and solutions
Arserious anhydride and sulfuric acid (8

Arsenic (lll) determination

A.K. Sakira et al 17
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] ) ) water sample acidified at 1 M HCI. The mixture was

As (Ill) electroanalysis was realized bothsit® 5t in an oven at 90°C and left to react duringrs.
and in the laboratory with the use opartable 910 ' Tota| arsenic was subsequently measured in its As
PSTAT mini potentiostat (Metrohm). Measurements|j;y form. Arsenic (V) was estimated by the
were performed in a 10 mL measurement cell angjitference between total arsenic and the initial As
with the help of a laptop for signal recording and |y getermined valué®!.
analysis. Briefly, the method used Differential $aul
Anodic Stripping Voltammetry (DPASV) using the 3 5 gpeciation study
above described gold modified carbon paste
electrode covered with a Self-Assembled Monolayer ~ The arsenic (Ill) content was also determiagd
(SAM) of glutathione (GS-Au-NP/SCPE). All the a function of preservation time assuming that the
analyzed samples were acidified with HCI (final total arsenic content remained unchanged. Analyses
concentration: 1.0 M) which served also aswere performed on site immediately after sampling,
supporting electrolyte. More details about theand after a delayedime in the laboratory. The
developed method can be found elsewhBfe collected underground water was splitted into 3
Themainparameters of the measuring technique arsamples, namely: onefor on-site As (lll)
summarized imable | determination and the others containing HCI or

As (lll) was determined using an aliquot & 1 EDTA as preservative for As (lll) determination at
mL of sample acidified with HCI in order to adjust days seven and twenty-one.
the total acidity at 1.0 M. Standard addition metho
was used for quantification. Total arsenic was2.6  Iron content determination
determined after chemical reduction of As (V) to As

() in acidic medium and using as reductant a Total iron content was determined due to its

solution composed of ascorbic acid and potassiurﬁgrs]s'vt\)/laes'r:jtgtrz:ﬁirr]]ce% Vé'th fgr?\inlgtcs)ﬁq?glzgi)os%rn;?;?
iodide both at 750 puM. y P

spectrometry FAAS (AA240 FS Fast Sequential
2.4 Total arsenic and As (V) determination Atomic Spectrometer from Varian). For calibration,
procedures different standard iron concentrations were pregpare
from a commercial stock solution at 1000 ppm.
The total arsenic content determination requiredrheresuting working solutionsvere 1.0; 2.0; 4.0;
conversion of all the pentavalent form in trivalent8.0; 10 ppm. Irorollow cathoddamp intensity was
form through a reduction step. As (V) reduction wasfixed at 5 mA.The width d the slit was 0.2 nm and
achieved using 100 to 250 pL of Kl and ascorbid aci theworking wavelength wa248.3 nm. Operational
solution (depending on As presumed levdlhis  conditions are summarized Trable Il. A blank and
reducing solution was added to 10 mL of the studied fixed iron standard solution were used for cdntro

Table I: Summary of main parameters of DPASV technique

Electroanalytical parameters GS-Au-NP/SCPE
Measurement technique DPASV
Preconcentration potential and time -300 mV dufiBg s
Equilibrium time 3s
Scan rate 50 mV/s
Amplitude of the pulses 100 mVvV
Increments 5mVv
Duration of the pulse 10 ms
Scan windows [-450 mV ; +500mV]
Supporting electrolyte 1.0 M HCI
Table II: Summary of Atomic Absorption Spectrometry openadil conditions
Spectrophotometer FAAS
Working wavelengthX) 248.3 nm
Slot width 0.2 nm
Ultra-lamp (intensity) 5 mA
Signal measurement mode Integration
Calibration 1.0-2.0-4.0-8.0-10 ppm
Flame Air/acetylene
Acetylene flow 2 mL/min
Air flow 13.5 mL/min

A.K. Sakira et al 18
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2.7. Sampling methods based on complex and heavy
instrumentation.

The selection of water sampling points andThe range of arsenic (lll) concentration determined
localities was based on results reported in a ptesvi  in the 21 studied samples varied from less than 0.9
study devoted to total arsenic content in undenggou pg/L ie., the Limit of Detection (LOD) of the metiho
water from northern Burkina Fa&8. Based onthese to 2561 (+106) pg/L Table Ill). A typical
data sampling areas with high, medium and lowoltammogram is presented in Figure 1.
concentrations of arsenic were selected. It was Among samples with undetectable content
reported that more than 50% of the investigatedsamples 14-18), one of them (N° 18) had a redbric
boreholes had arsenic content higher than the WH®olor likely due to a high Fe (lll) content. Itvgell
recommended standard; 10 udff. Twenty-one known that Fe (lll)exerts anegati\e influence on
boreholes from different areas and different lefel arsenic (l1l) through anxidizing action according to
concentration were sampled. Sampling was madequation (1) Iron content measured for this sample
after a pumping time of 30 min. Two hundred mL of was 0.274 mg/L.
borehole water were sampled twice and stabilized,
one with 1 mL HCI (37 %), and the other with 1 mL HsAsOsz + H:O + 2Fé* — H3AsO, + 2H" + 2Fé* (eq.1)
EDTA (200 mM). The samples collected in
transparent white plastic bottle were held in a ic It was inferred that in sample N°18 all As (lll) sva
box at the sampling area. After on-site analysigrof oxidized to As (V) by iron. This was confirmed by
aliquot, they were carried out to the universitglan the determination of total arsenic (Table 3). Eteve
stored in a fridge in the laboratory for subseqlyent sampleshad As (lll) concentration in the range

analyses. comprised between 10 and 50 pg/L (Table 111, N°18).
Two samples (N°2, 12) had a concentration

3. Results and discussion comprised between 50 and 100 pg&ample N°19

3.1 Arsenic (ll) on-site determination had dramatically high arsenic content namely, 2561
ug/L (Table l"). Determination was

The advantage of on-site measurementdifficult to conduct in two samples (N° 20, 2dye
is the possibilityto determine the As (lll) content to a distortion of the As peak attributed to dissdl
and the distribution of different arsenic speciethe  copper in the analyzed samples. This interference
original matrix at the moment of samplirig.case of  resulted in two peaks overlapping as also reported
delayed analysis, changes in oxidation state dan ta the literaturd'® 2. For a Cu (ll)/As (lll) ratio below
place during conservatiomhe deviceportability, or equal to 9 there was no problem for measurement
low reagent consumption and relatively simpleof the relative peak current (Ep30 mV) for arsenic
measuring conditions are some clear benefits oéis shown in Figure 2.
electroanalytical methods comparatively to other

4,0 -
I
(A
20
0 - -
0.6 0 0.6
E (V) vs Ag/AgCl

Figure 1. DPASYV profiles recorded for the measurement séaic (l1l) in a water sample (Zana Sandoogo a@&a);
blank; b: sample; c: first standard addition oftd0As(l11) (1x103°M); d) second standard addition of As(ll1) 40 pL
(1x103M™) .
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pA

0

-0.6

0.2

0.6

E (V) vs AgfAgCI

Figure 2: DPASYV for water sample at Zana Ecole with a r&tio(I1)/As (ll) less than or equal to 9. Dottedd:
reagent blank, full line: sample signal. Ip As at& 0.030 V, Ip Cu at Ep = + 0.255 V vs Ag/Ag@M KCI

Table 11l : Arsenic (1) content (ug/L) in borehole watemngales in villages of the Ouahigouya district.
Influence of time, preservation agent and storage.

As (Ill) on- As (1l) As (Il As (1l)
Locali N oy Siteinital (Jo+7) (Jo+7) ’(*Jsfg'l)) (Jo+21) Tgtsa'
y P content (HC) (EDTA) oted) (EDTA) ™
_ _ _ (HCI) n=3 _ n=3
n=3 n=3 n=3 n=3
13.6 10.9 6.1 99.5
Bougodogo 1 01 6.41 (0.48) (4.2) (0.6) <LOD <LOD (18.7)
. . 88.5 21.0 32.6 23.0 26.9 191
Lilgomde bagarin| 02 7.75 41 g (1.7) (6.3) (3.3) (1.4) (34)
. 34.0 20.1 25.1 189
Lilgomde Ecole 03 7.53 <LOD <LOD
9 (5.8) (4.6) (3.2) (6)
. 47.8 47.7
Ouattinooma 04 7.76 3.2) <LOD <LOD <LOD <LOD (2.9)
12.7 12.9 13.0 545
Youba Ecole 1 05 7.86 (1.1) (2.0) (1.3) <LOD <LOD (2.8)
35.7 22.3 69.2
Zana Ecole 06 7.36 (3.5) (0.3) LOD <LOD <LOD 2.1)
24.8 55.8
Zana sandoogo 07 7.66 (2.8) <LOD <LOD <LOD <LOD (11.8)
. 27.6 31.0 35.9
Pelle gonké 08 7.95 (3.4) <LOD 3.1) <LOD <LOD (6.6)
Margo Koego | 09 7.38  27.3(2.6) <LOD <LOD <LOD <LOD (545£
19.9 20.3 22.0 21.3 22.8 47.7
Rapougma Ecole 10 7.76
poug 0) 4.3) (3.4) 0.1) (1.8) (4.0)
39.0 28.9 18.9 44.2
Kononga 11 7.23 (3.4) (3.2) 2.2) <LOD <LOD (4.5)
59.1 29.8 84.0
Nogo 12 7.21 (4.2) (3.5) <LOD <LOD <LOD (7.3)
Yaoguin 23.3 194 91.7
Namissiguima | o 043 (0.8) 2.1) <LOD <LOD <LOD g5
Lilgomde Ipaala 14  7.43 <LOD <LOL
Youba Ecole 2 15 7.96 <LOD <LOD
Bonsomnore | 15§93 <LOD <LOD
Kioloye
Mogombouli | ;7 ¢ 7g <LOD <LOD
Yonbo
Rapougma | ;g <LOD <LOD <LOD <LOD <top 87
Bagarin (5.1)
Tanlili 19 8.15 2561 2529 2575 2078 2510 4512
Bougodogo 2 ' (106) (50) (198) (307) (295) (162)
I . 24.9 14.7 12.72 112
Tanlili signonguin| 20 5.94 - (0.4) 2.4) (1.9) <LOD (13)
Pelle Bougodogo 21 7.96 - <LOD <LOD <LOD <LOD (5282%
(..)= standard deviation; LORu (0.9ug/L) ; - not determined
A.K. Sakira et al 20
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3.2 Arsenic (IIl) content as a function of time 22 The decrease of As (Ill) content diferent

and preservation agent levels seemed to be linked to timrinsic nature of
the matrix of each samplé. During a compared

3.2.1 Day 4+7 efficacy trials for several acids (hydcbloric,

orthophosphoric, acetic, nitrolotriacetic) it was

Regarding the samples treated with HCI, 4 of thenreportedhat As (lll) decreased by 100 % after 9 days
had their concentration unchanged (Table Ill, N° 1,jn all the samples except those treated with
5, 10, 19). Statistical significance tests gavephosphoric acid. Only the latter allowedthe
respectively p value of 0.4190, 0.9212, 0.9177)imitation of arsenic content falling to 10% of its
0.3148. We noticed a content decreased between 16itial value.
and 25 % for 1 sample (p-value,0.03509, table 3, The decrease in As (lll) content for samples
N°,13), between 25 and 50% for 4 samples (p-valu@reserved with EDTA waddifficult to explain
< 0.05, table 1ll, N°3, 6, 11, 12), and a decreaséecauserevious studies showed that addition of this
between 75 and 100% for 5 samples (p-value < 0.05;omplexing agentallowed maintaining arsenic
table 3, N°2, 4, 7, 8, 9). Concerning the sample®riginal redox staté’?. The EDTA concentration,
treated with EDTA, 3 samples had their however, used in our study was 10 to 500 times less
concentration unchanged (p value respectivelythan that reported by other authors who stored the
0.1216, 0.5158, 0.3148, table lll, N°5, 10, 19wdts  samples in opaque bottlBs 25, EDTA content was
noticed that the content decreased between 25 amtbtermined taking account the mean iron levels
50% for 1 sample (p-value 0.003328, table 3, N°2)found previously in the underground water from
and between 50 and 75% for 3 samples (p-value worthern Burkina Faso (between 0.005 — 0.69 mg/L)
0.05, table 3, N°1, 2, 11). Six samples had a einte ?4, From the stoichiometric perspective, EDTA
below the LOD (table Ill, N°4, 6, 7, 9, 12, 13). content used, would be quite sufficient for

Samples N° 5, 10, and 19 had their contentomplexation reactions with iron. In samp$% 5,
unchanged either treated with HCI or EDTA. For thel0 and 19, HCl and EDTA proved to be effective
other samples a slight drop in As (Ill) was gengral As (lll) conservation. Arsenic (lll) content measured
noted. The decrease of As (Ill) content could kel 1 week later was similar to its content gtaken on
be explained by arsenic (lll) oxidation due to sal’e the site. Ashelf life of 1 week, for arsenic species in
oxidants such as iron (lll) and /or nitrat¥l. groundwater samples with iron high content and
Dissolved oxygen was present in all collectedacidified with HCI, was reporte#9l. It was also
samples and the nitrate concentration rangedeported that synthetic samples of As (lll) staddar
betweerl.1 and 2.1 mg/[?* 24, Van den Berg et al. solutions stabilized with HClsubjected talark
showed that arsenic content decreased byprexposed to light, showed arsenic (lll) stabilinda
approximately 70% in samples exposedtiiesun  total arsenic during 45 ddj&.
after 2 hrsand was ndonger detectable after 5 hrs

120 3000 | a5 qm
As (nglL) I,ﬁﬂ
(I101) Sample n®19 2000 e
(ng/L) e
1000 o
&
60 - 0

;.. & I
ol i I“I' Iz I Ihl |H 5 L
g-jfrl - 8 h i . s i NE |
7 8 9 10 11 12 13

1 2 3 4 3 6

Number of sample (N°)
Figure 3: On-site arsenic (Ill) measurements and seven ldags
M Initial content (d) ; @& : Content abX 7 in EDTA , Contentag 3 7 in HCI
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3.2.2 Day 4+21 comprised between 10 and 50 pg/L, 9 samples (Table

lll, N°1, 5,6, 7,9, 12, 13, 18, 21) were betwé&én

Twenty one days later, eighteen samples (T3ble and 100 pg/L, 3 samples (Table 3, N°2, 3, 20 ewer

all the samples except N°2, 10, 19 had their acsenibetween 100 pg/L and 200 pg/L and 1 sample (Table
(Il content below the LOD. Three samples hadlll, N°19) had a content excessively high of 4512
detectable As (lll) content (Figure 4, N° 19, 19, 2 ug/L.Arsenic (V) estimation along with As (lll) and
Sample N°10 had already a stable contengt@tdnd  total As are reported in Tabl®/. The total iron
this stability was maintained at+21 for sample contentis also reported in Table IV. The differast
preserved both with HCI or EDTASample N° 19 species content is presented comparatively in the
preserved with EDTA showed a net stable As (lll) histogram of figure 5. Relative frequencies for
content (p-value, 0.6862). However, in this samplenorganic arsenic species are also presented ile Tab
preserved with HCI, the stability was relativelgde 4. Taking into account the samples with positive
good (p-value, 0.05316), and a decrease of 19% wasetection of arsenic, 9 out of 15 samples had Ws (I
observed. Although the iron level was high in sampl ratio less than 50%Table 1V, N°1, 2, 3, 5, 7, 9, 10,
N° 10 (0.47 mg/L) and sample N° 19 (4.96 mg/L), 13,18) and 6 out of 15 had As (lll) ratio highearnh
EDTA enabledto stabilize arsenic species50% (Table IV, N°, 4, 6, 8, 11, 12, 1%rsenic(V)
distribution in these two samples likely by wasthus the most frequentgncounteredarm. This
interaction with iron and formatioof a stable was already mationed by other authors® 24,
chemical complex.The efficacy of EDTA as Furthermore two samples differed by their
preservative in these two samples was in agreemespecific composition in arsenic species namely
with literature datg49, 10]. In sample N° 2 the level samples N°1§that had a particular red color) which
decreased to 74% and 70% of the initial value ih HCcontained 100% of As(V) and sample N° 4 which
and EDTA, respectively (p-values 0.005697 andcontained 100% of As(lll). Thee distinct
0.001518). As(ll)/As(V)  ratios are comparable to

thosepreviously reported irseveal other countries
3.3 Distribution of inorganic arsenic (lll) and aroundthe world In Wed Bengal in India the
arsenic (V). As(l11) form was found higln 78 % of studied water

samples??. In Bangladesh, As (lll) ratio extended

Total inorganic arsenic was determined inZhe to awide rangebetween 30 and 98l. In Mexico,

groundwater samples studied. The level ranged frorhowever, As (V) was largely dominant in water with
undetectable (ie. below LOD for 4 samples) to 4512a ratio above 90 %". These results are linked to
Mg/l measured in Tanlili Bougodogo (Table Ill). hydro geochemical features of the
Four samples (Table Ill, N°4, 8, 10, 11) had aeoht aquiferenvironment?®l.

120
3000
As (1) As (1) a
I_ 1
(1e/L samplentzo | 2000 | (ug/t) I"‘-_i-a
1000 3
80 - 51
0 =
4'0 -
8 ~k
& |
18N I
0 j  —— : : . . : : e : :
1 2 3 4 5 6 7 g 9 10 11 12 13
N°of sample

Figure 4: On-site As(lll) measurements and 21 daiys.
Il Initial content (d); & : Content atgd21in EDTA, mm : Content ated21 in HCI
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Figure 5 : Total arsenic, arsenic (Ill), and ars€if) content
 : Arsenic (lll), : g Total arsenic) . Arser(V)

Table IV : Arsenic (lll) and (V) and iron content (ug/L)darsenic species relative frequency (in %) in
groundwater measured on site

Localit N° As (1) on-site Total As As 'V As As Iron content
y initial content. n=3 n=3 (V) % (1 %
13.6 85.9 746
Bougodogo 1 01 (0.48) 99.5 (18.7) (18.7) 86 14 (15)
Lilgomde 88.5 191 102
bagarin 02 (11.9) (34) (36) 54 46 <LOD
. 34.0 189 155
Lilgomde Ecole 03 82 18 <LOD
9 (5.8) (6) (8)
. 47.8 8.0
Ouattinooma 04 (3.2) 47.7 (2.9) LOD 0 100 (1.2)
12.7 54.5 41.8 21
Youba Ecole 1 05 1.1) 2.8) (3.0) 77 23 (0.6)
Zana Ecole 06 35.7 (3.5) 69.2(2.1) 335 (4.1) 48 2 5 (21‘;
24.8 31 12
Zana sandoogo 07 55.8 (11.8 56 44
9 (2.8) (11.8) 2
Pelle gonke 08 27.6 (3.4) 35.9 (6.6) 8.3 23 77 (113;
Margo Koego 09 273 (2.6) 55.8 (4.6) 285 52 48 (18
Rapougma 470
g 10 19.9 (0) 477 (4.0)  27.8(4.0) 58 42 ©
Kononga 11 39.0 (3.4) 44.2 (4.5) 5.2 12 88 (2?3
Nogo 12 59.1 (4.2) 84.0 (7.3) 24.9 30 70 (357)
Yaoguin 23
Namissiguima 13 23.3(0.8) 917 (9.5)  68.4(9.5) 75 25 2
Lilgomde 14 <LOD <LOD <LOD <LOD
Ipaala
Youba Ecole 2 15 <LOD <LOD <LOD (111)
Bonsomnore ¢ <LOD <LOD <LOD <LOD 20
Kioloye (1)
Mogombouli 5 <LOD <LOD <LOD <LOD 39
Yonbo (2)
Rapougma 61.7 61.7 274
Bagarin 18 <LOD (5.1) (5.1) 100 0 (14)
Tanlili 2561 1951
Bougodogo 2 19 (106) 4512 (162) (a0 43 57 4968 (10)
Tanlili 50
signonguin 20 ) 112 (13) (3)
Pelle 58.9
Bougodogo 21 ) (2.2) <LOD

LODre (Limit of Detection: 6 pg/L); LORny (0.9ug/L); - not determined
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4. Conclusion

In this work, different inorganic arsenic si@sc

were determined at the sampling site and accordin
to a delay period and the nature of the presemativ
agent used. For most samples preserved in whit

bottles and treated with HCI| or EDTA, initial conte
decreased to different levels after one week arethr
weeks of storage. This decrease has been inferred
be due to the oxidation of arsenic (lll) by the
presence of dissolved iron (lll). Additional stuslie

[4] Daus B, Mattusch J, Wennrich R, Weiss H.
Investigation on stability and preservation of aise
species in iron rich water samples. Talanta (2682567-
65.

5] Dai X, Nekrassova O, Hyde M.E, Compton R.G.
Anodic stripping voltammetry of arsenic (lIl) usinggld
nanoparticle-modified electrodes. Anal. Chem (2018})
5924-5929.

[6] He Y, Zheng Y, Locke D C. Cathodic stripping
voltammetric analysis of arsenic species in envirental
water samples. Microchem. J (2007) 85, 265-269.

[7] Chen L, Zhou N, Li J, Chen Z, Liao C, Chen J. Sgger

would be needed, though, in order to furtherof glutathione, dithiothreitol and N-acetyl-L-cyste self-

characterize the parameters affecting
As(ll)/As(V) ratio in the collected sampleSor the
fiteen samples with positive detection of arsenic
three samples showed stable arsenic conte
distribution one week laterregardless of their
treatment with HCI or EDTA. This stability extended
until day 21 for twoof them preserved with EDTA.
In one sample withrelatively high iron content,
EDTA has been shwn o be
moreeffectivethan HCI to ensure arsenic species

theassembled monolayers

for electrochemical assay:
sensitive determination of arsenic (lll) in envinoental
and drinking water. Analyst (2011) 136, 4526-4532.

;[8] Rasul S B, Munir A K M, Hossain Z A, Khan A H,

Alauddin M, Hussam A. Electrochemical measurement
and speciation of inorganic arsenic in groundwater
Bangladesh. Talanta (2002) 58, 33-43.

[9] Gibbon-Walsh K, Salain P, Van den Berg V M.
Arsenic speciation in natural waters by cathodipging
voltammetry. Anal. Chim. Acta (2010) 662, 1-8.

[10] Bednar A J, Garbarino J R, Ranville J F, Wildeman

stability. These results showed that priority shouldT R. Preserving the distribution of inorganic aisen

be given to on-site analyses given the markec

difference in toxicity of the two inorganic As sjes
Thehigh amount 6As (Ill) found in samples N° 19
and 8 likely permitted teexplain the arsenicosis

species in groundwater and acid mine drainage
samples. Environ. Sci. & Technol. (2002) 36, 22232

[11] Kim Y T, Yoon H O, Yoon C, Woo N C. Arsenic
species in ecosystems affected by arsenic-richngpri
water near an abandoned mine in Korea. Environ.

clinical signspointed out earlier in the studied areaspo|jut. (2009) 157, 3495-3501.

namely, Tanlili and Pellé Gonké. Ulceratiand
necrotictumor andgalmoplantar hyperkeratosis have
beenhighlighted in Tanlili after two or five years
of lifeime exposure, while in Pellé Gonke,
hyperpigmentation was identifiedithin the two-
thirds of the population only after one
monthexposure to contaminated drinking water with
total arsenic content of 1.300 pdft!.
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