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Title: Measurement of arsenic concentration in drinking water of a polluted area using a field and SDDC
methods accompanied by assessment of precision and accuracy of each method.

Authors: Mesdaghinia AR,(PhD); Mosaferi M,(PhD); Yunesian M,(PhD); Nasseri S,(PhD); Mahvi
AH,(PhD).

Introduction: Consumption of water contaminated with arsenic can cause different adverse health effects
in humans. Therefore measurement of arsenic concentration in drinking water resources is necessary before
implementation of any water supply projects and during operation and also for determination of any
treatment processes efficiency.In this research we aimed to determine arsenic content of drinking water
resources of some villages in Bijar city of Kurdistan province.

Methods: For this purpose accuracy and precision of two field (Ez arsenic test kit) and laboratory silver
diethyldithiocarbamate spectrophotometric method (SDDC) for measurement of arsenic in water was
studied. Accuracy and precision of both methods was determined through analysis of synthetic distilled
water containing specific concentration of arsenic. Then 44 villages was monitored and samples of polluted
water was analyzed using SDDC.

Results: The results showed that both studied (field and laboratory) methods have high precision and
accuracy for measurement of arsenic in drinking water. In the case of kit it is necessary to use 9.6 ml as
sample volume. The field monitoring of 44 villages of Bijar showed that drinking water of 5 villages has high
level of arsenic considering national drinking water standard for arsenic (50ug/L). The highest level of
arsenic was observed in Gavandak equal to 422.5ug/L (8 times of national standard and 42 times of WHO
guideline).

Conclusion: Considering the widespread location of water sources in our country, it is recommended that
Ez arsenic test kit could be used in the wide range of field monitoring activities. For accurate evaluations,
SDDC method is preferred at reference laboratories considering advantages of mthod e.g speciation
definition and independency to advanced instruments.

Keywords: Arsenic, drinking water, Ez arsenic test kit, SDDC, Bijar.
Hakim 2005; 8(1); 43-51.

- J

SYV-FYF VY S e AVFFIFANY (0l laore Cudiling 09,8 cydas g cudling 0aS0iily o g)ylis jlas LLs <555 1 JgGuue odim g5 — s
E-mail: mosaferim@tbzmed.ac.ir

J9| O)W sM 0)9.) AY )L@d


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

o G el T OT 53 Sy T e on i @

10 S

Geed ol ) 358 WLl s (il s g S50 Bl s Ctl Ly o Siteay] 4 03] T e a0 e
St 2D ot Sy i 5 Plapl o g3 lapT olin 45500 Sl S Sy ot o glio Sie)] le
G e ot ol o g Siteay] s i 5 5500 Gts b allls ol blei o st s piY i
bk ploed] o3 )8 ol 5oy Sl g (g lolis s

& sljl 5 (Ez Arsenic Test Kit) oloe—wo dgy g9 Cdd 4 Como bwl, o) 43 )bS ybey
Como .05 15 IR e y/’ o S| clile = (SDDC) Silver diethyldithiocarbamate spectrometric method
L s o o5 33 Sty s Slac il sl s T Sii (sl s SIOT 1 allial b s, 55 o s
038 JUISDDC b osgll (glolis, o 5 oid Sl (ot ooy by £8 s 5

ol coley by a0 oo ol 55 0k oty p (ARG 5 s 05 59 g 45 315 O adlllo ol slaasil - qul
250 dped g S 05 Y OS5 sl ) ol o, 52 3 Sy Chilé i g3 YU Sz 5 S5 I IV 3
Sty sl Il deal] o s fbiliw] 55,5 i g b a5 sl Ol bl ol il il 4/ml il
o S by, 33 Siwy] Chilé gl ol o 3 )il dm G glowis ok il sliwgy 0 ooy T ((00pg/L)
3,8 ool (Cudldgy Jlgz Olojla (oo painy dom ol £V 5 o o )Jlilis dm pl oy A Gl i) EXY/OUG/L Ol
035 Glo b 3 Ly oo Bz Arsenic Test <uS clady o 0300 Bamelo 5 ol mlio [S508 4 amy7 L 15 1S domsis

5 olidaisS adox I Shay sblpe Bl 4 pids sla byl Cgz i SDDC gy 9,8 S5 eslinel 5,40 e

Al o a3l YU az o sloallajT 45 JU 4y g 4 jlipue

'J[?":':’ 3 SDDC “&;w)/"):e‘:“ Qj;d‘-‘:’du/’y/"&(‘wjf:olfj"gﬁ

ol) b s S ol > s ol > (2800
{F) gyl > 8B ¥ i clogion)] > (122081

9 4siye O /S y AS(IID) ¢ puolipms ylas alais |

4 aan AS(V) L aaglie )3 asye £0 B YO S0 s 3,

obloe o (2Luj)l g o3l 3)90 ialojl i
Sy Syl ST (655 5L LDS0" (¥ o 5) cansl il
bl o (V) 2L o (DMAA) sl S| o (63 pioo
STy pdin 53 Wlgs e AS(V) sl Jos 4 lalllae
L ol oy San AS(TIT) 5 00 Slind opiSols  olowdon
Ll cdled ) e 5 o3l 28Ty lnyetig 0 5> Jsed (slmogS
Saiany] Jgl almg 55 bl a5 o3l s clisiss L(A) 340
L (1) sule o cdlyy olie oV game 5 gaselis] O 51,
5 I S]] GodisS by g o ol 25
1 S & 0391 L G puas I Lols sligs Lo )lss gl

% - Lethal dose
? - Dimethylarsonic acid

-

PR
Syl el U Slios sl oty ¥T e
Gl elnasY 5 JMoul dlaulgy Wlgi_o & sl (g pnic
Lo bl I oy 5 08k il jois (‘ainj (So5T) S
St glojlo (5)la dgeiy plp Ve BV (VL laclale
(¥3)) ol 01 )55 amte ] (sl Vo g/l il
Jis) iano oalo Voo Sl i 3 odes e sis 4 S
Aol ¢ g pmaie Sl & g0 4 ((Gine 45365 Y¥D
¥) 39 o bl Uncoun] 5 cilins] dispuST dbtyilgus
sl 1 (F) ol 03,8 5 03l ¥V« 1 dlasi (ol 503 g yo
slaggsl ST g g N o S & el St o
7 o(B) 25 e Bl (il 0 o)l b 28 Y ot
3 Sl GLS 5 om0l Jos @ sl gy  wlal

1wl ) il Coroms (3 pbey & S (2 yieS
O A SLS 5> pgign)] LS 5> (g pate St

! - Background pollution

PS> gy Al


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

Ol an 5 L gbliuan Lo ple 57

[V Syl (Saalbl gledigs wnda =\ Joan

san Y 3 e 4 Throughput
e uSRii A [ 3)Et] s Ol jmgxd 4y B . . .
" (p g/L) (ml) 435.&3 (lﬂl)nT Y )'}h) ‘MBT (Cat e o b"l’w‘ &'}Q
ISO11969
HGAAS /00 o Yeoyee ve-g o oSS
S SM 3114
GFAAS -0 \-¥ Foten Oy & e &G ISO/CD15586
SM3113
ICP-AES Yo-0+ YooY Foyon O S s i ISO/CD11885
SM3120
ICP-MS YOS VoY 10 —Fe e Yoot S i SM 3125
USEPA 1638
HGAFS /) £iobe Ye-vo veg srae s CEN/TC/230/WGUTG
12N3
sSon T Loss
ASV Al Yo-o. Ve¥e Yo-o: = - USEPA7063
SDDC -1 Voo YoAe Yo f)’”\’f‘ . SM3500
=iy 1SO6595

P aS ol Sloj (eadd &g S (6 S0jlul ol
SolEizalojl S L 039 Ty iulodl gl (o s L)y
dngi 55 (SoygiS) 13k oS p3Y Sl g e Sy S
&l B g Jo sl )ladd g O W 4 &Sl (48
dilaie 9 395 odel (s Lawgi @ 65 el g isle]
(1) 28k 039l Lyt 03 28 Ldl i 4l S aslllas 3,90

1 Sy e (e 5 £eS05) Ban b adllas )
Sl o b el slaliwg, i1 g3l wpd T gl
23,5 plonl s S

SLTT-TY
05 Gzl 35 g 4 3 dw ) i oyl el

S r@lme Gl @l g CuS Cdd 9 Cono (SL (S 56
Ja—ae Ez arsenic test ¢S pl b 3ado0 oyl po odlaiwl 590
IS Sy cclale el B oS cpl il o Ko SleS
laaialy wles (6 S0jlul ciglate asals 93 0 1y O (3 34340
GYD 3l g 0eml diges pox> LA+ -pg/L B Vel (5 S03l0l LB
Dy M‘g 90 ..\_wbu_n a/5ml diged o> L ¥eoeng/L
o 9035 (655 g dl Spoldlg i i 4 S ) edlaiul
anie] 4y jl ool owl g Aoy (g9l o3l 3590 (3K

J9| O)W sM 0)9.) AY )L@d

e e po)lse o 5l xSt 9 plelid jglaie
5 p5Y cbis sla by 2l e Sl 56 5 Slopl o
L g arlye > any jlome laliws) ol ) goluss
(Jlw Yo JBlas) 5 Wl (b 53 o O 5l St
Uloads yo)lse ;500 5 Ltwe Sluls jlod Sl jl (golaws
Syl (I g (A e calisee claasgS &8 bl 51L(VY)
Lol 50U e 13 (VF) 15,1 b ylus! (gl (Fglite  Slicuams
3 yS lege  Slie dlge «SB ) 465LsS (o plo 4
() Jgo) il (sl idg) (50 9 (3L 03l (g dle
3 S )] Cale s joi g 039) dmwg b 53 (g So0jl]
clale yiovuw (SDDC)\ &l 5l ¢ (Ez arsenic test kit)

235 )5 ookl 3590 03g)] ddhaie jd JSiie o pde o

! _ Silver diethyldithiocarbamate spectrometric method


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

o G el T OT 53 Sy T e on i @

Cowdy Qo dblae g i 29918 Pl > Ol ol ol
Ol b glac ble U Ul oy by 9 covs sl
03,5 s (Voo o pug/L g Do YO+ e oK)l

S msS 03131 L ol ot ol (2l oo iy (Ao 5L
ol 5 005 el slaliung) ol T ST (AKaLe3T
Lo il oo @ly Glws,S” sl jlomey (i e 058 )3 Bl
Sl iz adlaie 3 ons Slolid L 5l exgll Tasb 8 L
il Md 48 laliusg, 4dS A @l s )3 lons
Lol aluss) o by (i 5l slabiug, b ol o wiogs 0l
laliwg yo )3 233,58 Some (sald (ol 390 (292 3900
Jeme )3 Oygio dn eS8 3l onlil b oy o S i
O Sin)] g 1s Lasudie Cygo 4 oSS 00,5 oy
Sloslaiawl b g ans Hlol (L B)b 330+ ml poe 4 (slaiges
S i sl B 5 (5 (V) Bl Sy 308 30
HCI jl sdlawl s g8 cboles SDDC g, 3l edlawl b JS
)] 3T g Ioiges cbslis a8 sl o HNO; sl 4
(Sl Sl 4555 A el Lnigad (s 36T gy &
4 Sy dl 5l olis] ASV 5 GFAAS (ICP-MS (cle.,
HGAAS (sl gy slm Lol 595 o duogi OML/L 50
YemL/L 50 4 S50, il 5l eslézwl SDDC g HGAFS
(YY 9 V) Conl o dpuogs digas

laazal

Ay G calive glajl jl ol b Liso copl o
ol 0045 28l o)Ll 3 )50 iy
S L8 5 S (bl (S 56 s
5l (elacale 3JUT 1 ol s Y o) (slaglages o
odliul L A/EMI § 0+ diged pom b Sitian (sladiges Sius]
Ez arsenic cuS ldg05 by gillas .l o 02 inled ¢S ]
Ciygao g dawyd 4 Cunl 2B A/FmI dg0d oo 50 L5 test
w2 | 4Sloj bled (6, 03lil 1y ol diged Sl e 3285
YU o8> 3929 vf yde d9u5 ool olojl (gly Ooml diges
o Lislejl o)l s LSS 0 bl b sty e ol
3 S oS el vy Bly clale +/Y Jlade - o pg/L clale
Ovepg/L o YO pg/L slacdale gly ol gl 39 Cawydl
g 00 4wlS (o390 b yinlosl B> 5l deml ivlo] poes b

2 _Zone

st dlge | (36 35 S8 caa Ve g il
Ve LSy gl piY ooy e il o S (blse dlos ]
sl S5y Siiw)] cblale pum g Coles )3 g 0dgy 4ddd
(V0] 33,5 (oo dunlie () R3S L (Guyisl) Sl (59, 2 083
KL 90 Ol aslial b Ul cas o (cladiges oo o) 5
S A Yasiem ) 58 S S cylia Ly s
S 3kl olel p osd ags (gladiges Sl slacdale
VO Nev D FON b ply Cuiy 4 Oeml el v (gl
VDD« + YO X0 Ly il /8 ml diges o> glyy 5 0+ - pg/L
Sl paseie glac bale a gy (gl g Freopg/L g V- -
)] ) (5,5l 5 oo oSl oo i)
(Ao 2 Il YO+ + ig)) S o NayHASOL7TH,0 oy iuo
4z SRS 3 5l (6 Sy polaie 2 (YY) L5 oot
b le S0 dal jlodlatl b (Bpae blog 48 @uls )
51 ool al U cyuizmad 5 391 3l ] S} i 45 Sy
wlos b plyp Slivlejl adS 1 lare (slod 03,5 guiitands ylaie
Saclale gl a3l & bl §) 393 ¥+°C & (K435 5 Lasea
ploml raal €S (S5) (adll g9y 1 0ad asedie 3l
glin ) Ty cadlis | sSgm o3 s clilejl 1V .cé 5 o
5520 3 Stlefl 2 o5dle ] G s s
elas U5 13,8 oolitl 12505 oMbl lnaiges cdilé a8

Dy il 4 dlogy yo
o) ol ea 44 SDDC alKisle3T g 551l ol (95 56
St dawg Lo 3 sbaygiS Ll )by Como 9 28
L Jds 4 SDDC s, O Sy cclale oy
As(V) gy oyl 5 bl o ookl 3590 03 ud jokay il jupons
AS(II) s 035 sl AS(ITD) 4y 5,089 50 Sl Lanwgy
)l 8 980 L sl S 4 s gy denl 5 Loy
5 045 0393) (3T 3l o)l (595 S 3l ealiial b o Mg
Ayign 3055 LA 55 53 il 9 AL Jgbro 3
5y e S e Ja 3350 > pnlS 55 sl
o OV N 13 (6 o5yl Loy 4 A8 o Sbml (5,))
it ol i 3 1 i St S Jolan oS30
S rSoilasl Ay LS (558 B9y 3 SelSg)de sl 5l ealitl
Slrdbges s jlgai muwy yokaio 4 (YY) 39) paple> As(IIT)

Clen ylsges g plool Siw,] glcl Jos g 43 Vopg 410

'~ Blind

PS> gy Al


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

[EREARY 7Y

Ol an 5 L gbliuan Lo ple 57

SDDC (g, b olSufiale i 5u Saiiien oo (sla 4 gad (ug/L) e )T GlAle Ghiaien ds b gaye qalia - ¥ Jgaa

) o 31 ol Sl RigRes Jtos Sl o LiolejT cdalé

APV ay FA/AY Al v $ o
\Y 05V VAN Yo+ /\V Yov Yra $ Yo
YYE/5PV WWYA 0+ v/5Y oY0 A $ o
FOV/ASY Y\/F a0/ Yo 45+ $ Voo

Obe TAAYY YU | Sian 0108l ¥ Jlages Casl 0433,5
Vg bl el (hgy ol o clale e g 0l
9 2959 Iy Voo png/LU Oepg/L o slalale SDDC oo,
00 (655l el lale (uSile 23,5 o o)l YL s |
Py e fg/l g0 YO B sachle oy
B g el AAD/YYUG/L 5 B-Y/FY YO/ VY FA/AY
Sl o YVE 9 VWY O /AA ANY Gl e Byl
13 S| o 5kl 45 Depg/L chale lyy pob i,
Sy sl AL bl ol 1 Sle s canl SaalisT
A lbs wo) @Slis Vereug/l g 00+ YO slacdale
P U oy 390 Yh sy o AF 5 40 L FIY & s
s g Sl ol8n 3 onlil b Wlgi o il coedals
2590 sl Joloa 03 035 5 nlesl (slod S8 iy "o

ey JBlas & oolazul

A ! ;";3"" —
/o //

15 :
i3 /,—’./

SOV Y ¥ £ 0 T Y A A N Y Y IF YE 10 1T IV VA IR Y.
#5955 e g il

o9 dclin Lo Sui T Glile il s yu oda lagad ¥ lagal
SDDC g sl p 89S 538

!~ Mean deviation
2 _ Double beam

J9| o)m ‘M 093 AY )LQ‘?

Aib o VIFY g £IY SN AY ply g 4 Yo pg/l clale
OIA XY AY ply cuip 4 dee pg/ll clale 4ly polds )
Ay 0o pg/L 4 Y0+ clale Slpsi o o s AL (0 F
ol ol opSojlul 4 B oS oS lale Jilus ol VIVE
Gl A/FmI G505 w2 b YOpg/L

v

(Ug/L) bawd (g 503l Clale

- €t 2t M O A X > o
T e e Y TTTT .

(ug/L) adg! 5 It clalé

Syl o lailicd lactale ST 3 Jola galia )l gal
S Jacu 93 0 M 4 gal ana b St sladh gad jo

fonn

Soe

Yoer +—— O a
[ N PR
E]
=
“ Yoo
3
Yoo
E
5 e
B
2 Yoo

o
o
Yo ve \ve
e .
Yo Yvo Oen

Yo V0o Lonn

(ug/L) adgl 3,lulw! clals

St )T o il LA SuGT 3 Juola qalii Yl gad
S Jana g3 /M 45 9a3 aaa b Sl (slads 9ai 4

ol ot 4 SDDC alKiolo3T gy 551l ol (93 56 gl
b9y Caomo 9 B3 )l
aliolejl 5l Jols ol cuip 4 Y Jgao o ¥ lages )


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

.l SDDC b ol oty polio I 5wl b YL (o393

<>

=S 051351 s ol pots lalicuwg ) (1 youio ol (dw 5B s

Ez arsenic test yiaics cus 3 ouliivel b jlass (jlice i Suive )T ds 0 9T slalivu gy (ol yais luly malis — Y Jgaa

(ng/L)eSom 3T cdale

gy pb @)
VAT olo idal YFAY ols 39 e YFAY olo
Vo vo vo LT el il \
Va<<ive o< =<\V& AL Y
ovel,s)
) <<tve Wo &S 53l ¥
oo L,z Vo)
<ro <ro <ro ST e ¢
e L&) L&) (e L&)
<Hdr e < b,. . I 5*}? 5
(Fre b ,) (Fee b )
* s 5
=<\Vd Vo BESTt~ 4

ol oo ar 5 335 5IUT g (58 gl gy a3 s Sl £ a4 L

g S il oasel Cowny slacble oy (Stuwan T lg05
2 ad o i JldigusST g Jas <l 43 43 1, SDDC
Daai sladbslens oozl b lef o cuS 5l oalatwl ¢ yg0
(R2=0.87) 3505 druslea |, SDDC 3 Jols Jlazsl clals

&S am o i (F Jgan) e3g)] slac] wlis 4563 5JUT
liwgy 1 b g ol LI 4555 AS(V) labingy plos Ol 4
D505 1y (AYVIR) woews o YL As(IID) (sl

Y=rvoare X
Oee R*= .Av10 /.

/

Yoo Yoo Yoo fou ove

L_A g.\:\SJ| oual [WYFIKE) .S_..l..\.a.uJTC:h.Lﬁ é:\-‘-ﬂ-}&&_f J‘A‘SA:!
SDDC

JuIC 1)

é)Lm 5 c_§.u_w)1 u)“l)m d)..fb)'.b‘ Lg]).gEZ Mﬂ Cuwd

1o o Sty Ko boyT
sloliwg) ol (bl @l oy 4 ¥ 9T Johe
bl s cS jloolawl U jlows liw o Mﬂ L o>9ﬂ
390 slalig, O ;3 AS(V) § As(IIT) polis 455 31 Juol>
dJLM:I - ol 03 djl)‘ SDDC U"5) )I odlaiwl l) axlllo
&l saelsl O (o olsltinl 3,8 a5 3 b g ¥ Jgd>
3 jglonie 0asd il (sliwgy & oy O (00 pg/L) S|
Sl olojlw dgeidy asslis 5 cowl o ojluliwl as
Ol 38l Wl uwgy dlass 3o 48,8 Jlasyd (Ve pg/L) cudligg
liwgy 4 basye 0id (5S0jlul clale iShis bl salgs
5 (WHO' (e3g0iny 35 il FY) ¥YV/OLE/L o 4 S 0565
3 el ¢3S ¢ oL e slaliugy 4 basye o Jblas
ol ol ) (Sew)] s cuS f GMEB cliwgy Logas
3 g9sge Ol D9 douis pl Wi lislejl 1SS g 3l
ool ol sl adlagy (o )les gy (pl jo &8l Jls
L 8 apalge Jds 4 wg Oluls dles I Sl )
ol (F Jga2) SDDC g, b exgll (slaliusg, ol U1
Slael U duslio po cuS™ b ol (6,505l y0lie oS dad 0
L5 Lol 039y (g s slgxan (gl,l3 SDDC ) Jls

' - World Health Organization

PS> gy Al


http://hakim.tums.ac.ir/article-1-841-en.html

Ol an 5 L gbliuan Lo ple 57

SDDC (s g, 5 oaliienl s dadlins 36 slabios gy o o s 5 (V) 5 (1) Suien )T ualisaidl oS ) Joola qalia — ¥ Jgua

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

JEIT YU JOPRORET N B g As(ITT) + As (V) as As(V) As(IID
-~ wel) (:f/,? @) mgl) %) (agl) s ¢ =
292 8%

114 WO/YS VAV/S YAV \V/Y ‘s YE/¥ ST sl 3

) YOY/0 A Y/ Y /A A¥IY ks L Y

Iz VaY/0 YFY/A U Yy o \Y/A S ¥

\o/8 0O/F Voo 00/F S ¥

Vo VYAS Yoo \YA$ Sass NS 5

\ag ¥ o/ Voo 14 AT e 4

PV AT /5 /4 £ \7A 45 Rt v

Sl 1 Sl sl s aSiTay ang Ly g oS
338 110 Do/l s o 215kl b 3l el
035 53 Slacell 4 axg L (oo sl (lp <8
Al o M 1355 5 St 4 gl e 3925
Jlatel 48’ il S iogiBy Sl b9y S SDDC s,
3 g i (V) 5l sl () S paseds (Sl
035 (oloni dlgo 3l oalitwl Cygo yd .l o3, Slimas
ek 3 5 iale ol > S 85 ale 5 VL ol |
cdale o5 e ilejl (ol o odlazul pjly) 390 S ]
3 osliwl b dges (6,505l oYL Como g By b 1y S|
VEIVARG/L o clale b Sl (ggls Ol ol oo o905 o
Ore Vol G903 v b g (g5l ady o |y YAO/Vug/L U
U 3]l a3 SYL sl bale (ol 3g-a e lali
Vernl isloj] o slon dSolagSs 3,8 oolital (3l 55,
Sl Sy Vong sl Sk o (g5508 wre cl oY
Veml agy Slag pze Sei)l (i paie ST L g 39, )1
oelo slaclale pSDDC slles 3 o g b okl
G gl 3l g ccnl YU slacddale ) iy (V- -pg/l)

2 Db Aoy gy ol 3pmlS el Y (5 ySojll
45l pfule SDDC gy o8 295 (Lt b Sl ggoore
Ohgy S Al dn da g b cedd 3l g ool L Sl
Jooee (sl (oliend dlgo Sl (VL oo 1 sl i S,
Dtal8l el Bael 48 59 5o e n yhoxin g (sl
ol 5 oAb Slhowd dge ang nl 2 oM 2580 ladiz o

J9| O)W sM 0)9.) AY )L@d

oinlojl olm deml dbges g 5l aSle; odijlw <8 s
Cowdy (Luoe uls YU Cdd dgng pf pule 294 oo ooliul
lacbile g s lgiee 5 LY des §1 0] el
Jade (990 o8 Wles g deml iolojl w3 1) Sl
BLS e LT Jos )3 ;505 Ojle a ol 008 el o3l
9 039 M5 (sl baee 4 0 0393 Saldlg sl ]
i 1215 g2 g ] S8 40 Jolome St Sl s
D 5 0aledl Jsbxe g0 o 4y Laome 1> Skl
o UL 51 0ml d5ges w3 ) l3g05 bl 2 3945 oo
Al (o390 U bl s jl 0+ - pg/L o YO-pg/L clale
bl iman g Ol g baswe (clod 995 el 48 o
93y 3BT 3l oel oy zobs il o] > Sl o Siialo]
&S assl Gy, &S o3l L5 (A/Sml g Boml) dges poe>
Ol Lol By 15 5 00d S oS (S5 (23U 5
5 35 |y Ve pglL dilé (g, Sl Ul < el 0o
S 9 39) LS ol sl (nl s (sl Slgioes cnlpli
oz L YOpg/L 4 md ol g5 e yaedo yskar &S ihale
Sl yieS 9 Vepg/Ljl i slaclale .cowl A/Sml ages
2 500 s ol s BB 5508 g 55 YOUG/L
L dnlio o oS canl Juy Vo/v o0 oS opl bawgs diged
Lo (28l 0,55 b il ol 4o ol by, bawgs U1 e
2L gl JLoy Veoleer Jolas o5 So 5 (grmlesS]
Lol an bgyo LISl 528 J31 5 (0l 9 39400 35150
S 98 g0 Cgume gy (nl 42 JB (sblje i 2> 292
o b Ol sladiges JJUT 5l ool Cowsy gl céd g cows 4


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

B 3 09 a0 M (gly i 0 &S ()00 bV e o
pLia y3 bMs] g Lod coglds oaiiS Liolojl slas cd )8
ol a3 5 ioles]

90 4 Wilgi o 0d il (slaliug, <l s As(V) o e
adlaie bl pe; cdl > aSl ol il anishy (S Jole
Loy oS 3l jin (V) Sl (55l> S 5 Jlai 3,90
@lie 1835 &l pod .l Lol b (poled )3 (e 5
Az a5l oo b olyen (215 (gl ST (13958l 0292 9 03
Sl p3Y 1Y ules 28T AS(V) @ 1y As(II) sl (0B azebs
Cowd 4 sy | 8 Ol Stno)] wlis 665 a5 Sllas 5
3wy WU el Ol ladiges ¢ 3)> Coonl 018 b puas
Jesile banoe 3 (See ploj Jois )3 5 dd devizr b ol yoo
9 g 5 (6 sld b 39 ilofl g (50855 ()feS]
Dy Jils 4 0SS 4 baiS s

A o e ed (Sliusg, FF b (slacl 306 ol 5
ol adllles ol b @Bly U1 5 )y 390 Sitan)] yp
Seiwy] ygis S did (sl )9S 51 (6 )lwn Aiilor 4S5l
sl ke 935 i o (Soosi | (S 3

Syl 4 039l Ol Bpmo I (36 (23l (Bl 4 25l
3 s 3 Sy BBl 5535 0y O bio alS 355 o0 oty
5 ol @lio (Sayis an y 1 g Sl St ppn s
Slaaivl o Wl o Ez arsenic test cuS’ dadis ja 3905 Lol
sLlie blod 4 55 SDDC o5y 39 o3kt  Jlyrs 03 s
S byl oS 4 Jls pas g (olid 455 alex I S,
ol g yo solSinloj] )3 dxwg BB 5 58> sla ;)

13,95 5,3

L;_‘:)IA% & "“" . ..“.. -| L_;LA ‘:A:"b LOL.). u”“ . ‘.):"I
ro)\f W rel_’>o| L)])_Qe u.iw); PSJ" olRussls wl‘.\.@a XA
Gl 09 5 gl oyl 51y 095 (510,08 5 (gl iRwlow Conl
rvjlo.s PM.G\ L;;M.aa ).':53 Lgl'éi ols "j Py

References:

1- Rasmussen L, Anderson KJ. Environmental health and
human exposure assessment. In: Arsenic in Drinking Water,
WHO Series: IWA publishing; September 2002.

o=l el Bados plodl 5 aues S jadS B ohes
Cansil S Sy 2 4 B S Sl S sl by
Ol 20)ap b (815 0)55 b ol Ol oS alax
S0l el (Ao oly wlg o Wi ICP -MS L
bl S| 2lKtlo ]

Alen a S ol i jlong (sliwey ¥ oo (il
o el Slocl (g 0391 S Lid (sl 5] (6 by
odal s gl Lolwl o )15 3929 55 o) D Sl
b, el Cilise (glabtug, iseldl U 3 S| il
2 Syl ccdale ol ual ol asle Sliwgy 1 und Sl
2 S sy Lol 48l Gl il & s s
yio 4oy e 53 Sl il 59,05 5NE Wlo ol
olwg fedn eyl cdale [ Son slaling, 3 (sl ol
cdale ay bayye (Jad lblwg 3yl Jlas! .cul ssslogdls
el ey sl 51Ol 3985 g G55k i 5l Slhe S|
salie 35,50 clidiss O gl Sl clale el
OIME S 53 (Vo oY) (o)) ar 5 Geen §uiod .l 0l
Job o Tuis Sl cldale o8 ols L ols Seee ggy
48 b pasedie oled e (558 o5 Jolgd 3 (o g oo
S losyins ol Al oo buog) G 53 39290 Slealy
Lealy 5 Sl cbalé 1l Satan] 5| olito slazlale
1P > yiles o5 Skl )3 5 039 0l Bac g oo b Lasipe
{VF) el odg pYL Saiw)] clale ol o) asuiio
laols O wdgdl sy 15 aS ools lis clidod oo
1 Ll aiisls S )] 4 oagll il (> ol Ko uos
oY (oYU claaY ol Of cul (Ko oloj cusdS
gl o9l ]y il

4 bayye (63905 U5 Wlg 0 SDDC 4 oS gl cugles
2)5 S5y 390 3 oy LS (ot dulile €3 (1391 (b
Slgi sod 028" talosl 2,5 oo )8 el CAlE 4 4y by o
s Ll sy was ) ol clale oS5 ol bl 4
s sl o S 25 e et ol duglia b Jls
ol o |y cudale sgus g 035 Ol e (Sogl s (4l
2- Smedley PL, Kinniburgh DGA review of the source,

behavior and distribution of arsenic in natural waters, J Appl
Geochem 2002; 17: 517-68.

PS> gy Al


http://hakim.tums.ac.ir/article-1-841-en.html

[ Downloaded from hakim.tums.ac.ir on 2026-01-26 ]

3- Smedley PL, Kinniburgh DG. Source and behavior of
arsenic in natural waters. In: Arsenic in Drinking Water.
WHO: World Health Organization Series IWA Publishing;
September 2002.

4- Kim MJ, Nriagu J, Haack S. Arsenic species and chemistry
in groundwater of southeast Michigan. Environ Pollut 2002;

120: 379-90.

5- Hughes MF. Arsenic toxicity and potential mechanisms of
action Toxicol Lett 2002; 133: 1-16.

6- Cebrian ME, Albores A, Aguilar M, et al. Chronic arsenic
poisoning in the North of Mexico Human Toxicol 1983; 2:
121-33.

7- Okada S, Yamanaka K. Induction of lung specific DNA
damage by methyl arsenics via the production of free
radicals. In: Arsenic in the Environment , part II: Human
health and ecosystem effects. Nriagu JO,ed. John Wiley &
Sons, INC; 1994.

8- Hughes MF. Arsenic toxicity and potential mechanisms of
action. Toxicol Lett 2002; 133: 1-16.

9- World Health Organization. Guidelines for Drinking Water
Quality. 2nd ed. Vol. 2; 1996: 15b-167.

10- Lewis DR, Southwick JW, Ouellet-Hellstrom R, et al.
Drinking water in Utah: A cohort mortality study. Environ
Health Prospect 2000; 107(5): 359-65.

11- Smith AH, Hopenhayn-Rich C, Bates MN, et al. Cancer
risks from arsenic in drinking water. Environ Health
Prospect 1992; 97: 259-67.

12- National Research Council (NRC). Arsenic in Drinking
Water. Report of subcommittee on Arsenic in drinking
water Washington D.C: National Academy press; 1999.

13- Rahman M, Tondel M, Ahmad SA, et al. Diabetes mellitus
associated with arsenic exposure in Bangladesh. Am J
Epidemiol 1998; 48(2): 198-203.

J9| o)m ‘M 093 AY )LQ(:

Ol an 5 L gbliuan Lo ple 57

14- World Health Organization (WHO). Arsenic in Drinking

Water. Fact Sheet, No0.210; 1999.

15- Bendar AJ, Garbarino MR, Burkhardt JF, et al. Field and
laboratory arsenic speciation methods and their application
to natural-water analysis, Water Res 2004; 38: 355-64.

16- Hug SJ, Canonical L, Wegelin M, et al. Solar oxidation
and removal of arsenic at circumneutral pH in iron
containing waters. Environ Sci Technol 2001; 35(10):
2114-21.

17- Mosaferi M, Yunesian M, Mesdaghinia A, et al. Arsenic
Occurrence in Drinking Water of LR of Iran: The Case of
Kurdistan Province, Proceeding of Symposium on Fate of
Arsenic in the Environment, Dhaka, Bangladesh; 2003.

18- Elizalde-Gonzalez MP, Mattusch J, Einicke WD, et al.
Sorption on natural solids for arsenic removal. Chem Engin
J2001; 81: 187-95.

19- Matera V, Le Hecho I, Laboudigue A, et al. A
methodological approach for the identification of arsenic
bearing phases in polluted soils. Environ Pollut 2003; 126:
51-64.

20- Ez Arsenic Test Consumer Guide, Hach Company.

21- Clesceri LS. Standard Methods for Examination of Water
and Wastewater, 18th ed., Washington DC, 1989.

22- Clesceri LS. Standard Methods for Examination of Water
and Wastewater, ed. 20th Washington ed; 1998: 3-60.

VYO Saelsl Ol o 5 ylusbianl 2 smiun Slagind g 5kl duwoge —YY

24- Geen V, Zheng Y, Versteeg R, et al. Spatial variability of
arsenic in 6000 tube wells in a 25km?2 area in Bangladesh.
Water Resources Res 2003; 39: 1140.


http://hakim.tums.ac.ir/article-1-841-en.html
http://www.tcpdf.org

