[ Downloaded from hsr.mui.ac.ir on 2026-07-10 ]

[ DOI: 10.22122/jhsr.v13i4.3068 ]

DOI: 10.22122/jhsr.v13i4.3068 Vesnu Publications

o P Ol ygi 30 ST O jid dls (o 3 (S 3lw@ad ) gy & o (w y

e IS ol ol () g st aals Tl Fallse e s yuik plel

FETAL

;L;j)}ufdhwj:L_)'W}J._J:Af;@\aw\.‘zél}oqj.plokﬁ\d,&du):ggb&;}:ﬂglﬁ;gT\f;j&)lj'af\\‘s;bwgou\i}ob,@itqu\%
Iy Ol il o Sloee do 5 YL Ol g ol Gbla 51 5 53 SdalaT OT Ol s Oljee ( JLSist 5 (651 Glas S o guast 4) olasd oS 5w, o eslizal
. s & . . - ST o e - . 5 . . . . . LA T . . £ a & . -
ke a5 8,5 o) s Sl e 4 OT 0Ly 5 DS SRl s b sl ey sl oS Bl TSI 5 (Sishan et GG 4 015

A3 8 oslizul 3lezdy gy
[_)\)364ui})&:ljl.;;.éjfjljégw)j:)}nL).A.l)éL)l:.w*i):;.,'TCAJ;.:}u.‘..alfg‘_‘.@,_gsjl.ﬂh',:é)ui})b‘,ﬂo&;ﬁ)zfzﬁkg\dﬁ-l.vdﬁﬁC}S)'lsvjllm;ﬁlllh&j)
.:;mu;.»\‘_;b‘,sg'l—;;l);gdugq?gawél;>WI&L§J”Q\}&«5
L:,zlj'a.\.aTg...:.sA{EJTQ\J:.:JSQA;UA,'QJ},\.&rla.d\LSJ‘L»L;:.;)&L»)'T«O-\i};)l:mﬁJl:.&u6LA¢\3—)\3.L2g;)}TC;‘gh&}A‘g)b&i)jlﬂilb&élg
ey Sloen do 1 287 4 0T Slde 5 35 adgl OT 53 Ol 25 5 55ka
puuTL)&:s-lM,Qﬁgg\ﬁ\{gTv»m,STgTr»a.gu.:,,J_\[)u.x;\)‘w.mquﬂLgla;l.ﬂ,;yu;,)‘djué_s)u;,,4{@\,:;_}&:‘5;4@95
.:)‘:Gﬁ:m{)iu&:

Ol plesslus, ‘;';T Ol 2s "Su\ﬂ.lr 6&03‘3

e e 8 (b e 33 O Ol s B (6132 (55U By (g 3 8des oyt SIS (b cndl (oslnl pald Sgcomdd) e Apdlis Bl Sy tEl ]
FYFNE (F) WY OYAS cudl pllas cliios

WSS e by WABANNY tlie 3, 5o

World Health Organization) cuilig Sle olojls () 55d 0 5165 douds
25 S e 00 1) (aaldl O o @l slore ke 1> (WHO Lo 5 )il (655588 )5 oy 30 ileos i ipetes J) S ol S 5
2 ehs edald ol )3 oud plosl Sl G (V) Cunl 035 sloiiy O @l deag (V) conl @l o e ool (S i

25 (A) 2 5 S oo VY B F odgaome )3 5l (e ) ol aubio a3 5 o] 5l ool 45 0Ll Jlsgeyis olewd sladgS I b Ky e
OIS (A) 5 53 25 oo AMIB LY/ 8 039400 )3 35 olitile S s > (8 3t SLBOMSE b 5l g ol Bl (I3 S job 4 3]

ol 045

039 S Jldm eSins G5 (Y F) 29500 D)y o 4 (55LiS g (iaio
el gloags g (alS by, j) Jols cblis g JTslse jo ¢ Jlusits
O 93 = S WU oot o) b S 3 s b S0
IS e )bow am e a8 cl JLuws 3 (LS8 9 5l osls
d9-diee o5 9 OFeuS] Olire &8 12 093,500 i Lalis g Liodogl gage

Dyl gy gl Ol 5l @l Bls 0sd ol @l )bl 4 v g5 b

Somsl G995 el 4 plgiee Ol Dl el gla by, dler
s (VoY) D03 0Ll (g5l 88y 5 yemwlSt 5> 3l Sl ¢ woSae
5 orSdluaidl i gjlu gl Lol iun (o3laldl 8 g 4l jmy b bgy ]

D35 o guime Sl (R ) o el
alyis a4 b)}ﬂ bl SilS|y a0 adllas > (g0l g u.ulk_iu
» u_.bj bJI)_g L;LI)U LY u,ﬂaﬁ )l é‘) CJL) ..,\5))5 ookl u.mi o)lﬁ )‘

OIS JMs] ) 4 o S e My 5y T b (0998 <l ol
oLen gvan Maanen ings, zls (0 &) 39 e a5 o ooljss
olew 3Lsul 9 05955 (630l oo ] )3 YU ljis dgmg 48 oy )l

Ayl el (ool (S5 pale oKl lusled cusligy 3575 dae culigy (wiiges 095 ¢ yolid IS =)
Oyl @ op (Bokio dapad (Kb pole oISl cubligg 04l dare Cubligy (owlite 09)5 g Connj bass (6538 g pole Clidos 3 1o (638 (ool =Y
Oyl ladiol ¢loduol (S pole olSiily (s y8 Cabligy 35 0 clawore Cudbligy owdine 09,5 (ywlid )l -

Al eolaiol (ool (S35 pole oSl watlipy oaSil dagee cuiligy 05,5 ¢utils =¥

Ol ool (ool (S5 pole olKuily cubligy 0aSily claymo Cadiliny (awidiges 05,5 g (o9l Gliis dieS (38D (somrishy —

Email: n64jafari@gmail.com

Sz )55 1 Jgqmme ol o

wyas uLuM) i olouds /Y Jw oM pls laiss Al

AR

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3068
mailto:n64jafari@gmail.com
http://dx.doi.org/10.22122/jhsr.v13i4.3068
http://hsr.mui.ac.ir/article-1-985-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-10 ]

[ DOI: 10.22122/jhsr.v13i4.3068 ]

Sl sl (Slaud G (gl J Bam ad ) Jgie 3
Sllas pylite (s 9 (5 9 5 Sl 00) e 23 2 Sl b ol s
i 5 b S o e (sl b 5 )55 5k 4 b 55l38)
By (Jlie job as s adgl O diges 93 @lyis (ke Joles odal Cowd
Sy Uy s 10 Ly 5 55 py S oo Y 02 Ly o 5201/
2 prS e 4 VEIY Jols T s s S bgle il 5 p)5 o Y5/0

D91 adgl Of diges 93 lyns 1Sl Jolae (o393 b a8 ol s 42l

[(¥V x V/a) + /o x YE/0)] /Y = Y¥IY

i shhgle (5 plegiy il oS jlosliiwl b s iods cua
JT 5 ey s jolate Ay s 9 4 Blo dges il (DR 5000)
Lol Sop0)l8 sl 1 oo 6 o] ) 2o B0 4 Aoy g 28y )0
Jsb o ol Gl (lie alg 9 0l 1) S 4y (o s 235
6 dm by 3 50035 218 (e ) aali igas Llio 5 yiogl YY-zge
Fogls WO o Jobo )3 00 o (T dlgo IS 4 by il 3o
13 s 5l taslh TV zrgo Jsb 4 bigyyo ol il 53 (s A5 (550510
9 CBS B abra 2)90 plag iz 9 235 S iagl YV 90 Jobo
ol Cuod 4 3)luilinl gz gy il lyig clale

Lassl

ool jloas (gl (sladises (s5luid) j| o pols adlae
&S WS yasude g B S plol (gl 38y Ollas )3 i b 5o il
D92 adgl Ol 93 Sl yis (WSl bl ol Caws & O il

ol paals Ogutveren o Koparal guss ;s (1Y) sg ol yis s
o=l olesily &8l (Ui gl 5 <) 5118 (g 3y90 (B (slalie |
(%) 25 oo 58 o> 5 PH b coss g,
o Siba y conlond dly pladal gl ©p8 )3 a5 Gl gl
) (obord G3gS jl a9 o3l 5 (65,9l (slacye; Sbj Canwg >
B 2 Sl Ol Sl lie ( JuSits g (4] loogs (ogas
i sl e Bl e slone w1 VL Gl el nl bl
b8 plodl jbre e & Ol Wlyis il g Clyis pials Ban b pol

85 148 ookl 3yge (il By (g wdan (pl (gl &S

Lagdy,

Sl Lo jlaea g cpin D9 lalslie )50 g9 5l adlas oyl
©)gmo 5 iges VAT Jlo Jleo U i) (b )8 (i b sl
2 prSiee 00 5 2e8) jlre b 5l 28 s b ol igei V0 5 288
pS i 0 3l i) jlme Sk Sl Gt Sz sl OF a3 10 g (2
o 8)S plonl ilwgd) O Joir 2 e Sl e 9 903)S g (3
Jo—ol ads cle) L bapsee cibing oLl )5 g (5134900
obej b g 2 ploml (6 VD (Sl B9)b (99,3 e ()b pdiged
15 Sl dale oy Soilil S () Sl > i (s S0l

23,8 plosil (g paiges |y sl TF ST badiges
3 So i) Ko S b O g 9 Iyl sl adlllas
I8 5 Ll @l a8 (0mly @l b ol 5yl S g Yo elps b
@l 5 5ol Jobs ol Sl g 005 bl oa b og 0ad ioxis

SoLu@ ) 5 Jola alide ol yisd - glaws b Oof (sladigal ) Jgaa
3B, ) Sl 0l i s | jlae aa 5 SYL 1A L sladigal  las aa ju o i b lad gad

(A 5o p S slee)
Y/ oA
YVv/o o
YV/- o¥
YA/ #0
00/0 V¥
¥0/0 ¥
¥a/- oF
¥0/0 04
Yo/ #5
v/ oF
5-/0 2
¥Y/o o
¥Y/- 00
Ya/- #Y
YY/o ov

(A 5 p S (slse)

(Rl 9 p Sl Sososad
YF/¥ \
Y/A Y
Yo/ Y
\Y/- ¥
Yv/- [
YA/« 4
¥YY/- \%
YY/- A
Y/A q
\gE ).
¥\/- AR
YY¥/ \Y
Ya/. \Y
\#/- \¥
e \O

1)

WA s /¥ 0 o /1Y s /eoMs pllss ol oo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3068
http://hsr.mui.ac.ir/article-1-985-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-10 ]

[ DOI: 10.22122/jhsr.v13i4.3068 ]

o) b ol Sl g pals

08) 3)h Gy o eladusliwl a> p3 039l slacl 5l el s s

FelH 0, wis sl jl oslisl b of 5l cljis dls ()00 imgi
S Sy o ol 4 (2ol gl ell 9 00 JB sy 250 )
Cod Sly i ge hals 4 B Gao ol Gl b (ool 1 a5
390 e S 5 Bils (gl Wlgie ey ol 5 blyoe gy bl
W15 0o <r59pum dumSTy a3 pal SluS 5 5l eoliul 3,8 )3 oslatl
Lol e Glssie 0l ool 5l sl 4wl Sl 45 sl b
(V) 2905 03t sejj sl (Sagl Jora )3 @l oo

ool Glo b el (sl by sl b (silogsd) gy dmlio b
o )l bl o e () ol 31 48 298 0 (6 S Aot geld]
ol cdale galS (ol a,)lS g 4 saes @sls by, olyie
ol ialS cogr (issy Ghey dlgie 4z bl 08 odlitel el
Jeols Ul @l a8 ol 3939 b YS! @ jg )3 45 |a 033,35 o slpgidi
Sde Y gb odlaul (glys Lol il Sauelal ol jloxe so 5l 1S o
Dy el dpogi GBS By

5o jl (mdn Gl Ol o oz 8y YU ol Jle 5l (S
Ja Gty oolisiasl g OSB3l (slamoly S529 co8 (e slabiuny,
o i o Gl (S35 ol i o Bl o SdS
s 852 35 oy gl (9 (65,908 MDD 3985 5 (55,508 (sl

S aSdaais

9 55 U9y «silwd) ey 4 Gl Bl ool (i 5l (3ioS s

W3S g ool Golol als (Ko ;K00S0 b o] ST s
o b olis asie g colite saclale b Ol diges o0 (89 a5 D st
asl O g 93 Sl uibe b s oel s & ST s w95 oo bglss
ool gz )3 e gl il 5 las sl 1 ookl (glyely al

235 (o iy s lladl bl 3 pogad 4 oy cal il

Pl 3 &8 (b (s ol culigg 4Sed QUSH 1 SN g5 dlewy cp
Lygl o Joo 4 LS g B widges (5, Ken Limgls o

References

Q_&Ae

el b T YL s b (ol poges b g0 4 (53l 3) b
o a0l ials caa (golaisl BB g ol 350 (b9 o5 13l oe (b
aJgl Ol 93 Sl Sl b ol ool s 4 ST il ¢ by cpl 5 D90
LM clancu s 3oL o bl g jbre clys b o 4 olsws ¢lp 5 ol
09y Sy s 4 gy nl Pl 2 & (B> 09 4B )S o cuslite o]
25l o oad bgle (slac] s poe 4 dr g ol pbl wb Glps jials
2wy jlore Clyis lie 4 a8 3,8 e (gysb Ll bS] s g
g 3bome a5l 5L Wl b s 4 o Wiges 93 IS 51 gyl s
20,5 ol jloee s 3l xS @l e b uj S s gy o

st P e sSan ol Jolis O Jl iz Bl (sl gy IS y5b 4
sl ) oolital U Syt Sadesm i e slacyjy 5l edlizal |
@l a3l siled) 9 osSae o9 Sl 5l g Sl gl >
alos il (5299 pL5 ;.;\ Slogas &S ol Gl )Ker g ol el
5 (TDS |, Total dissolved solids) Jgle sels slge JS el s cdale
ol Bls Glesily o0l Gl 4 «lilgw dlos La:uyul plo clale
gy Slilstel oS 51 (VF) 335 e b gz 3l g egSas el L
tlhord Sloby) 4 Cuns o8 Cul ] 39 oolatl g (Solo slogsd,
5551 Byman 4 5l pas i 4 (gSaa jewl ale oLEE 5 (Sofglm
Oy w5l plron S glal) b anlio )3 () ol cizman 29y e
Jols g I gy 93 lils o Tz a8l o polazel L5 coygy ol
i @l e Jalod @l b ey )3 9 358 0 guome e lie
8) ) oy g

5 oolitwl b (wojp; slaod 5l el Gls 1Sl (6,503 aalllas ,

89y o=l 3l olis] i il Gaslio (L5 351 el Bg) Ssres
5 el B)lae cpr ineipj o plie Jl s (Sagl 8 can
Bl (slwdingg e 5 (s3g050 Bu 3 (VF) 35 ety (ko
O gl A5 Ly )bo okl S8  0dgll cla] el
e 6)los gl SaS an yuwl ildgilb sl a5 sy olis Ll
» S5 oS (TFC L Thin film composite) (awel b Sej>

1. Mohammadi H, Yazdanbakhsh A, Sheykh Mohammadi A, Bonyadinejad G, Alinejad A, Ghanbari G. Investigation of nitrite

and nitrate in drinking water of regions under surveillance of Shahid Beheshti University of Medical Sciences in Tehran
Province, Iran. J Health Syst Res 2011; 7(6): 782-9. [In Persian].

Nanbakhsh H, Mohammadi A, Ebrahimi A. Investigating of nitrate and nitrite concentration of drinking water wells in
villages around of the industrial park, in Urmia city. J Health Syst Res 2010; 6(Supple): 881-8. [In Persian].

Torabian A, Shokouhi Harandi M, Ghadim Khani AA, Safaei Far M, Nabi Bidhendi GR. Evaluation of efficiency nitrate
removal of a nanofiltration membrane from drinking water under different operating conditions. Water and Wastewater 2007;
18(61): 15-23. [In Persian].

Muramoto J. Comparison of nitrate content in leafy vegetables from organic and conventional farms in California [Online].
[cited 1999]; Available from: URL.: https://pdfs.semanticscholar.org/6218/91ffac9e3568856a44552db93280dd4 7fh61.pdf.
Kafeshani O, Yahai M, Entezari Mh, Hassanzadeh A, Mohebat L, Torabi A. Comparing the nitrate level in vegetables
irrigated with zayandehrood river and well water. J Health Syst Res 2013; 9(2): 196-201. [In Persian].

van Maanen JM, van DijkA, Mulder K, de Baets MH, Menheere PC, van der Heide D, et al. Consumption of drinking water with

WA s /¥ 0 ks /1Y s [aoMs pllss liioes dlxo Y

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3068
http://hsr.mui.ac.ir/article-1-985-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-10 ]

[ DOI: 10.22122/jhsr.v13i4.3068 ]

high nitrate levels causes hypertrophy of the thyroid. Toxicol Lett 1994; 72(1-3): 365-74.

7. World Health Organization. Guidelines for drinking-water quality. Geneva, Switzerland: WHO; 2011.

8. Badeenezhad A, Gholami M, Jonidi Jafari A, Ameri A. Factors affecting nitrate concentrations in shiraz groundwater using
geographical information system. Toloo e Behdasht 2012; 11(2): 47-56. [In Persian].

9. Setare P, Rezaei M, Hassani AH, Zinatyzadeh AA. Distribution of groundwater nitrate contamination in GIS environment: A
case study, Sonqor plain. Behbood 2014; 18(3): 157-64. [In Persian].

10. Lin SH, Wu CL. Removal of nitrogenous compounds from aqueous solution by ozonation and ion exchange. Water Res 1996;
30(8): 1851-7.

11. Thalasso F, Vallecillo A, Garcia-Encina P, Fdz-Polanco F. The use of methane as a sole carbon source for wastewater
denitrification. Water Research 1997; 31(1): 55-60.

12. Nikaeen M, Naseri S. Evaluation of Metallic Iron (Feo) Application to Remediate Nitrate-Contaminated Water. Journal of
Water & Wastewater 2006; 17(60): 15-21. [In Persian].

13. Koparal AS, Ogutveren UB. Removal of nitrate from water by electro reduction and electrocoagulation. J Hazard Mater 2002;
89(1): 83-94.

14. Torabian A, Hasani AH, Samak Abedi M. Comparison of nitrate removal from drinking water by two methods: Reverse
osmosis and ion exchange. Journal of Environmental Science and Technology 2007; 8(3): 21-8. [In Persian].

15. Golstanifar H, Nasseri S, Mahvi A, Dehghani M, Asadi A. Evaluation of aluminum powder efficiency in removal of nitrate
from aqueous solutions. Journal of Health 2011; 2(2): 36-44. [In Persian].

16. Mahmodi P, Hossein Zade H, Farhadian M, Soleimani Nazar A. Optimization Of Nitrate Removal From Contaminated Water
By Commercial Nano Filters. Proceedings of the 16" National Conference on Environmental Health of Iran; 2014; Oct 1-3;
Tehran, Iran. [In Persian].

17. Karimi B, Rajaei MS. Evaluating of Nitrate removal by adsorption/Fe/H202 process from water: Kinetics and operation
parameters. Feyz 2013; 16(7): 659-60. [In Persian].

F\Yv \Vﬁ;Om}/fb)m/\va/meU&QMd?m

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3068
http://hsr.mui.ac.ir/article-1-985-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-07-10 ]

[ DOI: 10.22122/jhsr.v13i4.3068 ]

DOI: 10.22122/jhsr.v13i4.3068 Vesnu Publications

Journal of Health System Research Received: 30.01.2017

Vol. 13, No. 4, Winter 2018 Accepted: 26.05.2017

A Survey on the Efficacy of Dilution Performance for Nitrate Reduction in Freidan County, Iran
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Original Article
Abstract

Background: Freidan County is located in the north west of Isfahan Province, Iran. This County has population
about 84000 people, has cold weather, and is mountainous. Because of large area of agricultural lands, and excessive
use of chemical fertilizers (especially nitrogen fertilizers) and drought, nitrate in drinking water in some parts of this
county is higher than permissible limit. Through chemical, biological, and physical methods, nitrate can be removed
from water. Therefore, the aim of this study was to reduce nitrate to permissible limit using dilution method.

Methods: In this was experimental study, the efficacy of dilution performance for nitrate reduction in Freidan County
was evaluated. This method can be used as reliable and economical way for nitrate reduction in drinking water.

Findings: After dilution of collected samples from various wells in Freidan County, dilution tests were carried out,
and it was found that the level of nitrate in final water was equal to the average of raw water samples, and less than
the permitted level.

Conclusion: Nitrate removal by dilution method is effective and simple. Besides, the efficiency of this method depends on
the volume of contaminated water, the volume of water with lower nitrate, and their mixing ratio.
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