[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

ﬁ;hwduw‘@ju)\“@
Q|ﬂ|h::uw|.\.e‘_;ml.ﬁwd‘
YYe UV Clean Y4 J.:.:L_v ‘r).,.d u)Lm.i T‘)Lé)’ 092

ol 5 ol x5 Bl s S gw s pH LS6 w5
o ol oy3 86 g

Yd-‘w ‘_;LF }y}u ‘a}i)}g W}‘ Jd.\w J,S‘ ‘A.F ‘Y‘Sﬂu W ‘Y‘SJPM w#‘ g\L:.; ‘53‘-\.',4& L.b}_:l&
Amohamady58@yahoo.com Jasws Cilig o5 S ( SKiplm 0S80 (LL Sa5 psle Jils 5y 5l S5 0Lkt (bl i st o 5

Qe/a O/ 15y Qe/a Y/ sl

e A~

Lo diaj o [y ICEe D3 Gl Gl 48755 e ockalile Dlynd o il i SR80 S (Sla g d 1 (ol 3 s el 1S A g e
sl sogio A o ilSsed Loole i 5 Oblis 5o gbealsT ol 5o YU (sle Cllé o3 Ol pai S o slow] o pos Codililgy 5 Cans
s (sl ogrs Coadl OT (Vb CLE amti 53 S o A3 35 [ Olb pos OS5 ptiees 5 LS oo (blue baby) ] azes ook sl
el i ol 033 GU Lo g7 Ol ol i Gl Ol me s andllan ol 1 ks ol lo

Sl Sl o les Oloj o3l H Bl Sl Ls 4 gais b plonil paslo sl Chle > St sl Gpai (50, o b iloiT iy 0 s
ks ol o 3 pLilecd] sl U s JUT ol izd S 15 3T 5,5 g0 S bt ize Ot 4 ldl w5 4L

M VT EE o aids £e o Sl Sl Ol 0 PV sla pH 5 Sz 2 35 )8 o Yoo Cble 5 45 3ls OLE ol cla 43dl
Foo Chle s Cosl ooy o3 AV £ Sl i i pH=S 5 1) 5o 0,8 Lo Toe 5 Vee CLLE o ol i Gl Olje .ol s
doys o VYl Caid os g oldl ge ok 45 Il 1 Glm 0350V ol o pH o Sld s CBLE pan Lol pan ol 25 ngJ;r:qu,(:ﬂr‘uj
ol ok V0

Sl PH 3 45 ()b 4 ool Cout] e Gl 035b ST 0 by (S Ssloms 4Ll PH S s oo 0L Sliions urlii 20605 408
CLile LBl Loyl sa o] G 0 Sl s O 5 Gildm Ol o it bs Siula T olad 33555 o odalive (g iy Cidm Olsas 7 ol
b adalino (s i Sl Ol je ol i 4ol

Shelal O (ol oly3 b ool 2 s 08315

Ol (S ple olKils Cotligy 0dSCEls sliwl cases Citligy gl 553 -
Ol Sy esle ol il 0 aSisls SLsbinl (o Sy (gl S5 =Y
Ol (Soj esle il (bl odSCils sl awd (gl S5 Y

U (S pole oKl oo Ctn suse dass Sl ) ulid S ¥
Cs Cms oa g5 oo Cn gude (and (4l ,85 -0


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

bl 2 00 (s 15 0l e DS 5 L85 5 i o)
il LG 53 odal s 4 Sl o Sl ol sl
Sler o3lig 0laslw 5 USEPA oSlel by 5 Olgr
mg/L ol cam Ol 2 5l chale Sla= (WHO)
o308 Sl e 512 0 ML S e )
ooy els O 5l oz Gl la S ol ol 4
Sla Sy pled & Sl (S5 50 5 et ( (S sl
55 s O (g5 il It j1aS O s sl S
Rl s 4o 40 05 e 5 (3Ll 51 S 5 el
Tl sl s 3 sln gy Sl esli il S48 5, S5,
ol S eVl Sl xS w el s e Il gl O s
s aS el 5 cal sl eslinad b ol 2 bt dls s,
(o 3L e A5 5 S JBS Ol e 4 Cu? a4 el
Sheslizal ol plo OV aul 4 5 15 a5 5550 Ol
53 oS Ui lule S Ol e 4 Zero Valent Iron (ZVI)
@l Ol cal 53 As § 5,5 1440 8| I WS SE S PUF 0%
2y 358 ile s i 3 ZVE gl d SIS L sl
8 eslawul 5, 50 PermeableReactiveBarriers(PRBS)
BEYSP1A RIS WIS S PR RS BVl COR ST VLG I g
Gl 53 55 (5,503 slaeds Sl sl plnil ey
My S ()l el J> el Ll el
3 sobs sl b ge ol dlw Ve 53 ZVI leslie il
aiea 53 s gy op Sl 5l S Olse w5 0 5 Sl
03 5 1y sla o pie OB 5 T 51 L s VT i
s 4 ZVI v g otV sla, 8550 .(VF 5\T) ol
(OF 510) L33 o plonil odim iyl 3L 28l sla 81,
&Ca,o\ygﬁw\d.ui\}zwéuu:s\jgﬁ
A o005 date las 5 1S S0 303l e pa o sl
OVILL o G2l 50 S5 nl sy (2815 Olge 552
Sl a5 J S i 5 o e Sl S
Sheslaul (5L ()sld ae 5o ddy b= s Slidss

$skd G Ol y—e 4 Nano Zero Valent Iron nZVI)

Y

..... Ol Bids > OlWgw o pH jib w0

4o s
ey gt Ol ke Ol gl 5l (gl 3
e A 31 e slaclle Olgasl 5 STl Oltes (gl
4 5iS e e ST 55 0 St Ll sl sdalie Sl 1
Sl s S e e el il LY
;ﬁyéu&)\ﬁ&b.wumwﬁ;wduq
gm;ﬁgmo\ﬂ\dwéuﬂ_;)“u@j@?}
Sl o5 Sl e Sl oS Gl 2l Ol
W Olaisle 5 S (V) dos 0 5 oo FAZ gt i
23S G A 2 S 0L o s (V) s e S e
228 A 8% s (F) 2l pa e S e P4 0l 5 () 2
2308 e VE e d(P) 5 s o 8 LW VY SLILO) 2
s VT ol e ool (M) 20 3 0 8 Jue AY oliile S5 (V) 2
35 (Sl BB Gl ol Sl le ) a5 sla
SoosliS sl e s 5 (6 0 Ll slse g S
5 bt o Gl B3 S iy s 2 S ae Lol
bt e ol g g (ol 53 Jseme e sl iy,
Sl s ol glaa st 3l b s S )1 caias , a
Lol (o o 55l Ko whab 5 i sl e
S 5 A5)) s els SV s 5 e Ol S s BML
5 e gl O Sy a1y il gloa ol 5l 2
S e > Dl Sl a2 48 b e end 25
Sl o e 3 Sl il s, e VL el
ol oles alex 5lssls i w1y anel cdlw las
Al o 395 4 Ok a ool Ol VL e lle 1 s as
oot b o S pegie (Solew 135 L3N 25 35050 4 Ol o0
o bole GEE 508 3550 53 o gt @) ol
el 05 Ja 5 35S Lo o ys ialS s S sy
DS 5 S5 OS5 8 s (5 8 e S 5 008 258
SO O 53 b ey 35 (615 O s 5 S
Gl Wl S i bai 5l 5 5515 S oK

1190 jaly / pows oo / o lg2 0395 Hﬁ M%J

Ulpl bazo Cublsgy ole ozl Gludg fu ole solilad


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

o) Ko 5 g0 W51 Je

)ba\%d}buyuélﬁ.Ji:chLedlw
A3 eSS ke YorXen e 0 sy s slac kil
S b Jpame (KNO,) onilty Dl 28 S 5 2l
Sad S VIVVEYA Sl bl s S esliul OLJT S
e Ol o3l b e 5 15 (658 6310 paliy 23
g nlale pl s b el 2SS e 4 B s
i b 31 3lil b s 4335 03zl S gl Jsloms Ol 26
R4S S s SRy GlacLEN V=NV,
Aoyl o 53 LA 4 el DL 53 ke OT L Lac ke
LS dsl 5 Jbe 5 /Y (NaOH) 5 5o J sl 5l enlaul b
OFV slapH 3 2o pH o&aees 5 Jle 5 +/V (HCD
35 53 PH i 51 g s DA a5
4 b a ;s e el s s ) e O e o
.@;aw&hﬁjguvg/L)tmuaw;\fusJ_a
I3 il o s sl sla iy o ol 1 ey
a5 AB33 3 555 YO (s oK 93 e 5 A 0l
R e Sl e e Oloy G e il w5 a8
(el Oy e 3l ey g S a3l I3 iyl (g,
S 3l Bl Ol g Sleslin ol b g dd ar Sls 1 &6 5l
ol Blo ol &a\ﬁ@f}ﬁy)\‘ww&u
Sl g 3 o e O s 5 L5 S Gl ladd sl
el Jshoee 31V €C e 5 a0 S5 0l
ST0v ce L8 pl b Olojer (s S Wl O 4 |, SIS
LSl S JS 0l ) €0 33 0T 45 ok Sl s
Jde UV e b oSl ol 3l oslinad b ol 53 5 s S

Perkin Elmer Lambda 25 uv/vis spectrometer

A (S oIl & gas
L’)lj:ﬂé})ﬂ&:)w)_adé)ﬁj‘wjlu@‘];urjéﬁ_l}ﬂ‘)}
Jloen il 51 Gy OIS ol (6l oy Dl 25 G
Sy Ol S My O g g a5, 50 Dl
VEV/A Sldie &S &) 50 ol oA eslinl Na, So, s

Mu]ﬁg&)}}.&)ﬁd)jo)l_ﬁw\)‘rjjv_%»

B ot
190 b / pow o )ladi / )lg2 0195

V0

O35 o 8k |l Jaee s thol Sl sl
o 0L |y s loes i 53 eslaul () o nZVI
5SS ol ls s 4 el s sU (VA
Gl Snaslap s pa e 5l IS5 sl
ot 5 (Sl S 55« S mblite
ahas 53 gl iy 4 553 S o a5 15,55 5 (sl e

NQED IR NI S P
L Al5 e S S o3Il ils s ol i3 4t
P e e Sose a8 g0 cas b LS ds
| B T I i g T
Ll 5 oo maman cpal 3 U a8 das e OLis Slalllas
Sls3 $B Y0 dpd eslial 35 e 3l b5 (sla ks 3
Jels T s 55 50 6ls 0 a1 51 (goliad atas 53 oyal
L1815 - S(TCE) 15 S ¢ 5 «(PCE) o Jsls JS
b o IS 581 sla iS 6 i RDX INT (2 25 o(CT)
e i3S e K ISl piean s DDT 5 0l
oo ZVT 51 estizal ol ol ((OF) s e Syl
eVl Ol Ol b ol O ol oS il s i
S sl 1 e ol S 5l s ol s
sl O el ol Olej a5l pH il a8 s oslinal

L3Sl e 2ose S alte i Olpe 4 S s

b 29,93l
tealaiul 5540 3 g0
oAl oyl 6t

oo 5ol ol & s id e jiw sl ol 4t
o3Il s g Dlase i ol (Glhls a6l p Cl Cai
Cls_.u;;-L_w.a JEO ot Loy e sLAA 3
el 5,5 IS 5 ol K55 DA-VAMY/EE o snss
Desliiul 5,00 b Jslow 4
St 5l W ges 535 2 Rale]

Sk gei S5 e 25 J s 035 ad 03bel b islas]


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

OLE,S a5 Lsls 13 s 3550 | il sla pH
Fo7sY eds J xS lapH o S et 215 s ps
(V) s Gl 1) &l 20 Ao 35 A0 lids Ll axdl s
S ket /0 gla 03100 5 aT (g5 LIS L Zhang s Huang
PH Ol 4 8 a8 sl 0z of 51 5 oL s ¥ pH
a2l (T0)3,5 s ool i Sl 25 Bl Joe AL
Gl 033L Olsee s o 0L b ilesT S Sl e ans S
el o o3litwl sl o3 5L 51 aS (63050 3 ol 2
S o g Rlssl Gl al 3 LIS pH 2als L
S gme ol il s s PH 655 2 J RS Jsl 4 5ed s
l3a85 b0 e 3 L PH J2STy plosil Jsb 53 0050
Jos 4233 ¥0 3l ey a5 A oaliie Jaul 3 ol o S
p;aﬁ)%;).g_;;rtglbwsukg@\,:gqb
o S A edalis (ol s s PH (650 J 58 en &S
)'l.l..p)J\A)\Me)\wrﬁ&b&bbj@_.igﬂ
eoldae ST OLL 5l e A pH 5 b o 8Ll s
sla bl 1T b s nl (Y JS8) ol sl A &
sl pl b ayls cillas sdel oows 4 Gordon CC.yang
oS oo 00 aaBs YO 51 g o ile 3L Ol 25 ke 4 S
sl sl 3l 30 Ol e |y ol oS Gl es g 1) s
AY) 5y i b 2815 ol s ol eslizal I3 46U
sl oy g (63 ke O aau;_.ﬂllfuiﬁbﬂb_il);
oS e Y Yo le Bl s e Sl gl
Voo gla chle s Ol s gl 35 el g ) 0o
fﬁé:"\‘)‘-)‘i‘mg—“-"i;ﬁ%‘) J:ﬁlj_srjfh}:ﬂ“n)
mh;_@@@up@ﬁaw;)\,&hp}uﬁjﬁ
fcj)ijfL;‘-:‘r"JV"CA—WJN‘SC——M’U&JJ‘}@
> M 530S A Y cBle Lol

Sl 63 g ij_w uj.b "y L;“Jl?— )‘ Chld oJ)'L. pH=ij‘

&

..... Ol Bids > OlWgw g pH j5G w0

Ol s el 2 G o 4 g A B L
by as hisyse gl Gl 4 00l G35 Sl ey € 5ed
PH (5 (sl ey 355 on ol g5t e 538 xSl ol
A& osliwl pH- Meter E 52000 2o pH o&cos 5
o585 7Sl ol8as Sl il 5 5 Dl 2 5 S o310 s
Perkin Elmer Lambda 25 uv/vis spectrometer Js

A3 S eslal
43 S 03Liznl DR2000 6&eus 31 w5 5 ool 5 1S 03100 5l
201 6,51 o 020 5 DB (6551 per 1l Slaseta
Jols sleslizad 5l 2lesl el b o 3Y (gla osls 5 el
bl (V) 3 Slislesl T o cus 4 A8l
omiwwjgu.iujrt?g\j\mj,u,rt?;;um)u;m

Al eslanal baesls o 54325 6l SPSS Sle S sl ks

b 4l

23S | S ol DS Gl 6l LS il
Huang axas ;3 5 &S o gy 8] oS 55400 YL pH
el G pH s as ol ead 5158 (YY) i), Kan
s boplpls oS el ol L Jes Y51
53 PH ol $A o350 3 b o I pH S ol 4
ez 1 gl el OV Sla3l ol 3 0ds a8 S L
Yoo clls pasalolas ) K ol bl ledl
Sl Gl Ol pH=0 & V5 ol s 1 55 e, S e
03l Lo s MV VY PR L S adsl coln SO s
PH O30 S2alS L i sdalie S Olomen 35 s clale oy
kol FEPH b il o Rl Ol s Bl i
b e @l ol &S e b Dl gl s
b ool s s (Y93l Cllae 1,Sa 5 Choe
ol sl Cllae sl Olge Ve 3 88 ot Koo
:ASC,M!CJAZ
Voo chle Ll ol g aar fee 21SGa s Huan

)Jg/LY'J_L.af]c).lj_'b)‘v\_id))_?:jjbﬁjj‘;:ﬂ

1190 jaly / pows oo / o lg2 0395 Hﬁ M%J

Ulpl bazo Cublsgy ole ol Glidg fu ole soliad


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

o) Ko 5 g0 W51 Je

Yoo

o p 5 o) o

O

(a2ds) Obe

A 30 8N B pan oo alleh by 2 308 Yool Ol as ad sl clals i pallo )3 5U baw 5 Ol a8 Bl anl 5 55, »PH 11 (S8

. A A
X
)
_}; [
o
ES L
2

Yo

e pH 024 JAS

= ofli= = pH o2 J i

015 Kyng-Hee Shin, Daniel Y+ A Jo 55 o comen
o Al esd SU L e 4,81, G | ol Bl
el sl 3 JilesT s 50 55 VU Sl s Ol 5e OF 5 a5
chle U Cow S Ol g Gl Al 2 aS Ao 4

(V)5S e ol ol s
S Sl Sl gl el a S ey s pH Jsl & g0 o

oS on ¥ i () ol Jlde 4330 Oloy o208 51 ey

B ot
190 b / pow o)l / )lg2 0195

Ulpl bazo Cublsgs ole ozl Glidg fu ole swliad

'O

Y ¥o 3

(a2ds) 0L
Fe=Yg pH=0 43 0+ mg/L=4Jyl chale L pHJ S sy s pH oad J 28 Lyl o Cowd Ol 25 S anglin 1Y 2

A%

Lo y3 Ve VY 5l 5 Aoy 04/ 4 o, PY 31 g 5 e
Sl oadesls gL ¥ 2 3 &S 5b Olea
SOlE oo sl 5l Ol nd Gl a1 8 (6 Dl 5w
CHIN-PAO s b3l b sl ol S 55l s, 0
@y Ol s 50 (g5 aS syls callas 144F JL > Haung
J:.'?UJ:"J):(;J\?»O“ cble s S sl S olye

OYY) el o3 S 5158 5 b1, 0T Solsst i Jsesls


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

..... Ol Bids > OlWgw o pH jib w0

O -
_.'_i;
)
F feo 4
]
[N
N
o Yo
3
3. Yoo
\
s
"I‘ \n -
X
. h—
. 0 'O Y Yo I
(azds) 0L

Ol SIS 513 gy W sed 53 S 05 45 Al b 2 g S e Yrr B s B sl ke Ol g 4 W g 0 g ST Al oY S0
A e Y ras po ol 03 SUy A oS e ¥

VYA l\ = = -PH7 =tk PH6
\
'l Vo X
3 \
. \
A‘ //\ - \
\
\\’qll /8 4 “~~~
2 -
B ~\
3‘ VAR N\g
\
\
Y N\
. Ar— \
v \N\

0 0

P OIS S SN I B S L S JCH S T L P
(1) ol loie 4235 YO 5 s 5 030 plowil [y s J 8

(Y8) 38 Dol o @ & gad 53 39 50
Clale Ol 2, YL L aS ddstalin 0 IS 2w ax 5L
Sl aS sk s, oV 5 Sl R Bl do s Dl 1
Sl Ao ,s PH=R 3 2l j3 0 8 Joe¥or 500 ool

.C,,.A\o.k?.u).k.o)>/\\~4_59~ )‘W:JL"MQ\J:?.J

¥ £ 3

(azds) Ol
Cilises gla 0Ly L3 PH= V8 5 OF 4 0dd 03535 a1 O s dum o 0¥ IS

YA

oS e /) ke aids £ Ole 5l s ey ) 3
&S\jé‘ﬁoﬁ&ﬁﬁ):pHt)bﬁﬁ)b.%ﬂ)ﬁ))
o (D) ol Jliis 42350 Oley 38 51w &S Cul V
iylks 149A JL ;3 CHIN-PAO Haung sla il

Y++0 J ;5 Gordon CC yang - —ioees (YA)s )l

1190 jouly / pgan 0 lad / ,lg2 0393 Hﬁ M%J

Ulpl bazo Cublsgy ole ozl Gludg fu ole solilad


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

o) Ko 5 g0 W51 Je

Tqom ol il Gle Yee adyl cilile
=== il a8 e 4yl cilile
YOr - S e e Ve adgl e
i %, —— i e R e 00 4yl e
%’ Yoo A ...
~ \\ “e.
43 1O+ \ " .
pS \
A \ ‘.
"’l; N = \ .....
~ b“‘b 'o.
---h___b-'o‘.
. \ ﬁ
N T T T T 1
. [ \O Yo Yo £
(a235) 0L

PH = 5 2 53 0 5 Y (b pae ool Jlaie o ol )3 56 Ja 5 Ol s Dl 53 Ol gl ke 36 0 IS

o33 $U law g Ol gl 51 30 gl 5 OV seamea (F
el i sl

oAl olie (51 aS sl 0L b S 1 Lol s (A
S 0les e 3 5 il s PH s el oS 15 (D)
S e /Y i OF 35l e Sl a8 4 el
532 g0 a1 Ol G835 5 03 nlplis sy (0 21
2 s gy SIS s

S M5 al 4S5 0 Fe(OH),L bLs,l s (o
Aol gt |y Olemig b d ) o) o) JSi5 Jlea
33,8 Gl (oS e3linal 5l [ a8 ol o3Y s

W5 Sl gl sl b s 5 oY s 51 s (S (2
S 5 G.C.C.Yang sla ilesl 3 .ol “:;JMT
S A5 SLgel Jldde L35 plowil Ol 23 sll (S35 0 oS
(Y9) X3 S Olo A3 A 1y STy

S5 g a8 sl DL Y ISl Jol il (O
S s Ol 0lg s s ol b Gl il
ST Pe B AP S S U R SR PO (3
Sl Ayl 3 nl LIS ol o 030 Ll 5 2815 0330 e

B ot
190 b / pow o)l / )lg2 0195

Ulpl o Cublsgs ole ozl Gsg fu ole swliad

ARR

S5 4o

sy 0las (0 US2) b bl 5l sdal s =)
O & ‘\/pH};;\J_:.:;j:.:}ﬁD?L;?«YN cble ppas
VYR oy w sl el s Ol i G Ol
L odaline oS Slomen 3 s Chale 4dy 55 g o3 M
I Ll e ol 33l o 2o Gd o 53 pH Ol e 2alS L
I pH I S o 3L ol s bl 5o 1, Lol i pH
Dl Cotl b Bl 033l ST s Oy (61 J sl
sdalle (i Bl Ol 5 ol gL PHLs S 655k &
édb):)w\W&pHdﬁSw\ﬁbzﬂf
ol i Ol s Bl gl gl laes
i 48 LS et ia (05)-F) gl a3l sles 55X
bAJL_...waO_i\ASﬁ)l:ui;Slij\c\j,_S:O):bg_éi;-Q\ﬂ
Wy 5590 95 51 U Ol e
S AL o Sl &g pH 42350 Obey e Sl s A
338 o Ol bl il 3 O AS Cel st ol
Gy 53 35 0 Ol s ke Oy e ol 5 e Lo
S8 e Gl Wl 3 sy st Ll S UL e tals
DB Lol an B me ales 6L 2 e S ke y3 Y
3 g odaline Ol 25 G- Ol e ol il ad sl oz clale


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

e
1. Lashkaripour Gh,Ghafori M. Survey of nitrate in
groundwater Mashhad. Journal of Water and Wastewa-
ter. (2004);41(1):2-7 (in Persian).

2. Shahnazari R. Assessment of nitrate and nitrite in
the two provinces of Gilan, Mazandaran [dissertation].
Tehran: Tarbiat Modares University; 1995 (in Persian).
3. Farshad AA, Imandel K. An assessment of groundwa-
ter nitrite and nitrate levels in the industrial sites in the
west of Tehran. Journal of School of Public Health and
Health Research Institute. 2003;1:33-44 (in Persian).

4. Fazli MM, Sadeghi Gh. Study on Contamination of
drinking water supply sources Zanjan years 2000-2001.
Journal of Zanjan University of Medical Sciences and
Health Services. 2003;43:49-54 (in Persian).

5. Jamali HA. Investigate and determine the amount of
nitrate ions in drinking water sources during the years
2000-2001 in Qazvin. Proceedings of the 6th National
Conference on Environmental Health; 2003; Mazan-
daran, Iran (in Persian).

6. Haghighat Pajoh HR, Jamshidimoghadam S, Yari B.
Review strategies to removal of nitrate from drinking
water. Proceedings of 7th National Congress of Chemi-
cal Engineering; 2005; Tehran (in Persian).

7. Norozi HA, Shahbazi A, Ranjbar M, Safdari H.
Evaluation of nitrite and nitrate ions in groundwater
resources of the province Hamadan. Proceedings of
the 8th National Conference on Environmental Health;
2005; Tehran (in Persian).

8. Karami A. Evaluation of nitrate ions in underground
water resources Kermanshah. Proceedings of the 8th
National Conference on Environmental Health; Tehran
(in Persian).

9. Amit B, Mika S. A review of emerging adsor-
bents for nitrate removal from water. Chem Eng J.
2011;168(2):493-504.

10. Anna R, Seung-Woo J, Am J, Heechul C. Reduction
of highly concentrated nitrate using nanoscale zero-va-
lent iron: Effects of aggregation and catalyst on reactiv-
ity. App Cat B: Environ. 2011;105(1-2):128-35.

11. WHO, Guidelines for Drinking Water Quality. 3rd
ed. Geneva: WHO; 2008.

12. USEPA (US Environmental Protection Agency).
National primary and secondary drinking water regula-
tions. USA: USEPA; 2008.

YT,

..... Ol Bids > OlWgw o pH jib w0

13. Chew CF, Zhang TC, In situ remediation of nitrate-
contaminated ground water by electrokinetics/iron wall
processes. Water Sci Technol. 1998:38;135-42.

14. Jianfa L, Yimin L, Qingling M. Removal of nitrate
by zero-valent iron and pillared bentonite. J Hazard
Mat. 2010;174(1-3):188-93.

15. Li XQ, Elliott DW, Zhang WX. Zero-valent iron
nanoparticles for abatement of environmental pollutants:
materials and engineering aspects. Critical Reviews in
Solid State and Materials Sciences, 2006;31(4):111-22

16.Joo S, Hee I, Cheng F. Nanotechnology for Environ-
mental Remediation. New York: Springer; 2006.

17. Junyapoon S. Use of zero-valent iron for wastewater
treatment. Journal of KMITL Sci Tech. 2005;5(3):587-
9s.

18. USEPA. Workshop on nanotechnology for site re-
mediation. Washington DC: US Department of Com-
merce; 2005.

19. Sherman MP, Johng D, Thomase M. Remedia-
tion of Cr(VI) and Pb(II) aqueous solutions using
supported,nanoscale zero-valent iron. Environ Sci
Technol. 2000;34:2564-69.

20. Zhong X, Dongye Z, Gang P. Rapid and complete
destruction of perchlorate in water andion-exchange
brine using stabilized zero-zalent ironnanoparticles.
Water Research. 2007;41:3497-505.

21. Rajkanel S, Manning B, Charlet L, Cho IH, Re-
moval of Arsenic(Ill) from groundwater by nanoscale
zero-valent iron. Environ Sci Technol. 2005;39:1291-
98.

22. Sigmund W. Particulate Systems in Nano- and Bio-
technologies. New York: CRC Press; 2009.

23. Xiang W. An overview: Nanoscale iron particles
for environmental remediation. Nanoparticle Research.
2003;5:323-32.

24. APHA, AWWA, WEF. Standard Methods for the
Examination of Water and Wastewater. Washington
DC: APHA; 2005.

25. Choe S, Chang Y'Y, Hwang KY, Khim J, Kinetics of
reductive denitrification by nanoscale zero-valent iron.
Chemosphere. 2000;41(8):1307—11.

26. Huang CP, Wang HW, Chiu PC, Nitrate reduction
by metallic iron. Water Res. 1998;32(8):2257-64.

27. Zhang H, Jin Zh, Han L, Qin Ch. Synthesis of nano-

1P90 jaly / pows oo / o lg2 0395 Hﬁ M%J

Ulpl bazo Cublsgy ole ozl Gludg fu ole solilad


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

o) Ko 5 g0 W51 Je

scale zero-valent iron supported on exfoliated graphite
for removal of nitrate. Transactions of Nonferrous Met-
als Society of China. 2006;16:345-49.

28. Choe S, Chang YY, Hwang KY, Khim J. Kinetic
of reductive de nitrification by Nano scale zero-Valente
iron. Chemosphere. 2000;41(8):1307—11.

29. Gordon CC, Yang HLL. Chemical reduction of ni-
trate by nanosized iron:kinetics and pathways. Water
Research. 2005;39:884-94.

B ot
190 b / pow o)l / )lg2 0195

AR

30. Shin KH, Cha DK. Microbial reduction of nitrate
in the presence of nanoscale zero-valent iron, Chemo-
sphere. 2008;72:257-67.

31. Chin-Pao H, Haung-Wen W, Pei Chun C. Nitrate
reduction by metallic iron. Water Research. 1998;32(
8):2257-64.


https://journals.tums.ac.ir/ijhe/article-1-62-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-05 ]

Iran. J. Health & Environ., 2011, Vol. 4, No. 3

Study of Nitrate Reduction from Water Using Nanosized Iron

Mesdaghi nia A.R.!, Mahvi A.H.!, Naseri S.!, “Mohamadi A.A.%, Shekarriz M.3, Alimohamadi M.!
"Department of Environmental Health Engineering, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran
“Department of Environmental Health Engineering, School of Public Health, Babol University of Medical Sciences, Babol, Iran
3Department of Chemistry, Research Institute of Petroleum Industry, Tehran, Iran

Received; 22 May 2011 Accepted; 22 August 2011

ABSTRACT

Background and Objectives: New studies indicate that nitrate concentration in groundwater is
increasing in most cities. High concentrations of nitrate in water increase the potential health risk
in the community and the environment. In infants, No, _ is reduced to No, _, which combines with
hemoglobin in the blood to form met hemoglobin leading to blue-tinged blood for babies under six
months old in particular ,Namely, so-called ““blue baby syndrome” and it also produce carcinogenic
compounds . Therefore high nitrate concentration is important.

The aim of the present study is removing nitrate from water using zero valent iron.

Materials and Methods: Analyses were conducted on synthetic samples. These samples were
analyzed considering reaction times, pH, initial nitrate and sulfate concentration.

Results: Results showed that at Nitrate with an initial concentration of 200mg L1~ after 60 min of
reaction at pH(s) 7, 6 and 5 about 67.8%, 72.5 % and 88% was reduced, respectively in concentration
of 100 and 300 mgL- (pH=6) the removal efficiency is 60 and 83 percent, respectively. In sodium
sulfate and nitrate with concentration of 300, the removal efficiency reached from 72 to 70 percent.
Conclusion: Results show that the initial pH is important to achieve maximum efficiency of nitrate
removal. So the lower pH levels increases removal efficiency of nitrate. All of the experiments
indicated that removal is the highest in the first 5 min. Generally with an increasing initial nitrate
concentration the removal efficiency of nitrate increases.
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