DOI: 10.22122/jhsr.v13i4.3073 Vesnu Publications

T B o 3 Ol gud SIS 30 (5 gilS CILSS jgu b ol TGN v y S (91,6 (i y 99

"l (50§ alyey 50 allcsadia F Sle ) g Ld yasan | oan S dabold ousw

auis
3 Sk 93 daee OISie 1 (S 065058 slaclab 228 5 OSLAL W g Il e 4 a5 s (e DT 53 Sl s CBle 2150 655l idaER
5t 2T lad w31 25 O 53 ilog  pgsipnT a6 7 Jowsl K (5518 SIS g L ok 5ol Cish y pazigo (1S (o) ol
rt?.;\ww&_ﬁg,;tfq&;,ypamCWlw)su&,bjldTLgud,xm;,lujzgq;\,,,bw>ﬁ@L<;¢_ujT-w,,;@;\é:z,.;;ﬁ|:uy5;
Design of experiments) ;T ~I b ANl 5 3l ealizal b Sl 25 Cod Oleily  wlas Olej 9 PH O3l 595 (Ol 2 ad gl Clale Al Calides sla yesLs b
w238 5 g5z 505 (DOE L

L.Ei‘}.ba‘).s..v'\-w:@d:é:f' J«LJQLAJ'}VL'J{b:pH s)::JJ{(-JfV/D gibj}b;ﬁjr;&nv" Q\H@}\Qﬁb);&l}:}@;\’%@‘fﬁ Zl.hw‘.?_

2508 S ke VWP Sl Ol S b 5 o s VY Sl Code Oleutl

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v1314.3073 ]

3 a5 03lizal ST (glad gown 51 Sl 5 Bl g 3 (5550 3l O gt 4 ¢ 51T IUSS L o Sl oy ST 1015 (0 15 8 oS

u.\> Ol s ‘thf!)}.» 3 Sl .6\.\.9_.’.5’ 6'&03'3

gl 3l Ol Bis )0 (Fouil5 ColiSd g b ouwd gl (wy S 2l )5 oy o0 Lo dlcaits (o3lh0,5 doyien (loj s cdobold o g0 ) 18l

VYAZ/0/) s tddlae 5y

Jlol ¢ (oS s3> & g5 o il s eV polie (5lee 500
83534055 i «ubd (g e 9 S e lidl (es gyl (&l
5 iz G ain (Y ) 2505 o)Ll s oSiwd Coghe g cyuin
Ol gl dloml 5 Sl w5y S48 el i YL ekl
Sl b a1y bl o5 g la ale (5055 K15 o 48 2945 g0 laol diny 4
s (EPA L, United States Environmental Protection Agency)
O35 3 s S o ¥0 Joao ) 3 oSk Vo ]y Sl ol (Sogf cdale
L, World Health Organization) gles coilig olojlu (0) cowl o3
Sl g )bl dute o (5) il 3 p)5 o B+ 1) olise ol (WHO
(V) ool 93905 5 20 325 o 10 35 ol o
A4 gyge O 5l edle cpl Bls wljis gllaal @l 3l 4 av g5 L
48,5 51, 8 edlawl 3y50 lyis Bls (gly alisee (sl gy yiSE Ly o
sio ol 5l okl b plasd (yomolSais yiid & (g dlox o j1 &S el
(0Y) oSan sl 1) i JoL5 (3) b o o s ) (s

FEF-FY - (F) W AVRS oDl pllas oliing alomo o

AARTARVAV PV F PRI PR

doudo

ledgS g 3gd o guore LS WD) (gl wre (2l odlo oo (lyis
Y gmae 3y Giulidl crer o pslpw 53 Jgese sk 4 0059
5 aw claol el ecble (e YU g-b e odlitul (oj,5liS
2 9 455gym sladgs il a5l i edlatul x> gl 42 p> 3 (daeje
V) il o 0A i dntal ixiio g (6 Sl a8 > 4 ped dsyd
Whyis glal jl Jols o pis 939800 b oyt 4 o Ol sl
(Methemoglobin) ;s 15 sagie am g Aleie 28Ty 8 mglSgen
48 han ol Ssie el 4y 3] Sl 5l gle o 45 o s
Ol 5 JUbol 53 055 4 sl By e al S35 p s b LaiaglS gogie
Dgd oo (S 4 oo YU glacdale ) 9 30,5 o sdalin olo b I oS
5 Logelis i 5 295000 S 5 ot slasel g el b i (mizpon
ozl alilo o plsie 4 SluS 5 cal 4 35l 0 3525 41 laseljo s

(Y) Slosss axslus

Oyl oletul (ladiol (Kb pole oKl cubligg 080l dare Cubligy (owdige 09)5 5 Cungj bae Cliind 3 40 g (ool Glidod dieS eyl (owlidh )5 (ggomaiily -
Ol oledol (il (Sibj pole olKutily cabling 0aSuiily e cubligy owdine 09)5 5 Sly p (slagylow | Ayl (6 Sty 00Simg s cCann ) oo Clids 1 y0 ylutily —Y

Sl @Ol O] (S psle olRil ccedligy aStils daeo Cadligy iige 05,5 okl —¥

Oyl (oleduol (ladiol (Kb pole oKl cuslingg oSl dase Cubligy (wiige 0955 g 55Ty pé lag)lon | adgl (53R 0uSii gy (Cammy ) brure Sl 35 10 wlbiwl —F

Email: bbinal23@yahoo.com

L 5 2] 950 0dom o3

WA s /¥ 0 louis /1Y s [aoMs pllss Cliioes dlxo

iad

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3073
mailto:bbina123@yahoo.com
http://dx.doi.org/10.22122/jhsr.v13i4.3073
http://hsr.mui.ac.ir/article-1-977-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v1314.3073 ]

LS s o> 5 Jobro PH (013314 Ll el o 1381 <l 900
Slogad s g gjlwoslal ua b ol Ken ¢ Xi adlae (1Y) b o
ol 4 bl i plogl Elizs Gl g coliSs g b oad Mol oy, S
Olyis gl 6550 il i pMol gla oy SB &S iy doxs
g o Mol G658 slaciliSé)gw SoS 4y &S Sl Lol sl go
AVF) Byl o Comd 0 1y SawT (slmos VT Blo il

J el Bl cge K00 ol Sdngh bwy Oliios jl Sy
L o el cibises sl poy SLs 5l ookl Ly o sl Jplono
Sl olwl o Lol sl 003 ploxil (155155 G953l (SlocslisS g
b Cuighjgeiige wy SB Mol 98T odal cuwd 45 leMbl 5 o plol
poisel Jstos s JwodliSe (55LS ColiSh g Lansgs odlatial 250 (139
Pl 3l Bun sl 0at gy o slaglone 31 s Bl (sl aileg
L oad Mol (csishjgaiige) (o) SLS (DS (a0 2l adlllan
J el Bl o (wleg e pasisel Jitocs s JawdliSn) o818 ColiSh 0
35 ol (sl glxe

Lagdy,

gl Sppo & g Kol Gulide 3 & 39 (2295 €55 5 G ol
aon A pbol bl (S pele oKl cudlig 0aSish sBtylojl ,
ooy S g (L) Merek a8y 5l oslil 5y9» (olows Sy
el g5y 53 138 ags (WIkl) LAVIOSA &8y 51 55 Caishsatige
ol loj g PH il 593 iz adgl clale il o asls b
B B oy dp5e Sl e Cudyl g s Bl plesl, g,
ez 2,558 Jog TagUChi iz, 5l da bl (olyb jlaio 4 izran
oialojl ol 58l 55 beols sl osal V g 5 45 05 o3lisiol ebaus
bS5 o g 4555 5)90 £ a5 (DOE |, Design of experiments)

Lyl o g Lagadld Y Joua
A \y Y \

yaa Ll

Yoo N0+[e Nee o 0e)s (G a Sl i al ol clale
). v/o 0 Y/o (03 5 ¢ 5) ke 50
" 4/ v o/ pH

Voo o As/ £ ok (4884) ulss Loy

Syt ) Sl b )bl Joloo sialej] sl Jglxe sl sl 1z

Sl madw )5S WYY Mool b alyns il o p )5 ) gl Jolowo w0 ags
Joloxe (53lm38) Gl 31 5505 sl Jgbore 05 4l jlaie Ol 2 ) 5
Sl 5 s 3oy ST PH o ot yo bato ay il s 4 Sl
palie b o3l o3 wode glaialojl 1 13,5 edliwl }Yge </ I 0m
Yoo 9300 er de clale Uy ez Jsloe s 52 5 p )5 Ve 5 VID D /0
s aiEs Ver g Ae S0 e Gued)) A Y D loPH 5 ) 5,5 ke
Gy L) 0225 Soio pilo (sladige g b 03l )8 (bt (08 (59,

@ ol daanld pl gle 51,8 o)Ll (W) (rdaw Gl g (VY) jlag sl
Calis (ool Mo 5 shb Sl Jas et (o), e
5 o slmoaiVT ik elyl Wl e @l wulid izmen )b (Vb
o 03528 3,8 el oS amd yialS b a8 Gl ML g O I Saee
SLs i b slacils ol 3 (VF0R) cul oas O (Sogll I8 5
oS Cad YUy (xaw coluws dile Sluogad 39 Ll > & ()
Sgmst sy 3,8 VL ploly ()39 (o o g laes b ()L
LS 5 5 msSe Jalse s alS ol adoas 3 slisl anls
(V) 2l (olglys 54,18 ST ylas

oy (VYY) (pSicw cljds 3y Gl oy SBap)lS
(VF) @l wile (e slooysil 8] pogas 4 gl slooa VT (VY)
o ey Ol g il el o8 (b e lale )3 &5 (V0) wleg S
s 9 (o Slasl b Lagyss ol Ll ool 03 63,505 s
s i gl Saxe )y SB oplply b 0 @83 JSdre wy S
S 5l oalissl Ly ol (s e 4 3l b oo VT ol (sl (6550
Sllle 5 ol a3 e G Lo (55 b s o 2s3d
T e Beilis g 5l oalizul L oS oK iase oy sS B wmd e L3
(VO 88) 30,5 oo Jia lacyonl (6)uaS5 (slyr (oamlio Dlgo 4 g o Mo

b g L ol Bl pleily o 3485 0 ()Ses 9 (hns
h gy g 9y 10 5 L oad pMol s g 0ats pool clghipginls
L oyt Bl so s 48 b i byl adllas goli .50l )3 wyp 3590
Sllgg)d 5 g9y 2yl b oad ol i g o> ¥ ol ol ey
L alyis s o Kan g )3 (YY) 03b o oyd /AT § YNAY L 4
Olyis Bl gly dlpo bylyd g 80905 w1y osds Mol g 5l enlaul
5 aids VA ulas (Laj & L ply PH 1) 00 Mol e O3l Lawgs
il b 35 Som 5 (V) 53905 155 2 3 1.5 1 e
» el oS Bis ool sl i 1) @l eis oMol (5 lydel 5l
= hPH 5l adgl clale il oo sile (lolse 5l ol (slotole]
Joore PH (1331 L a8 aizdly s domes ol & 9 003905 (02 Sl Gl
(7)o Gl do s AP B8+ 3l i oy N+ BY )

el Bl a3 ol Sen 5 o3le)5 4l s
;| (BTEX) Benzene, toluene, ethylbenzene, and xylene
ot 5 ool b o 2ol Caishpgatign J odizl b ol (slo Jgono
L, Tetradecyltrimethylammonium bromide) sl p5—ssel
Dol e bl ¥ ol g (6 Sk, & 3l olis 3 pbsl (TTAB
il e 5L BTEX Gl lime oy ey SB s 1 issdls
Gis P TTAB i cud)ls 5 cels V¥ ls digy Slo o) ¢ pizmon
ohLsen g Bagherifam (Y+) 55 5,5 5 p,5 Lo YY/VY 2905 BTEX
bl postains o Jowd 135 b 0ad Mol Cuish jgeiige | gh (3u5
il codyls wSlas 00,8 eolawl ISy 5 ol bl Bls (gl
S dseisbe MDY g 8V i 4 O3l gy SISy 5 i
ol Baa b aS ) LSen g Gammoudi sy zoli (V) ol cowd
a8 35 o) 5l S s plonl ond Mol CiSonsl 1 oslil b @l 2
SIS e 5 s adsl clale (polad o alidl b Oy Gl e

70

WA s /¥ 0o /1Y s /aoMs pllss ol dloeo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3073
http://hsr.mui.ac.ir/article-1-977-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v1314.3073 ]

5358 CSG ) g b ot 2Nl oy ST 1)

Fourier-transform infrared spectroscopy .l .Y Jsd
2 91S Alisd ) geu L oudi ol (uy SB (FTIR)

slacale 31O io dds 5 0 Ol ady) Clile i/

JSs 3 &y Bl S (35 Sk Ve 5000 ) ee ) gl

400 5l ol cdale (il U daosls (olul p casl 003 o3l ol ¥
bl lalas Mo Bl s @lyng Bl okl i g p)S e Yo

LEEES
B/ 4 -
)
g
=
& 541
x
=
=
=
=
LARES
10 -
1 ) 1
w0 w0 150 o

Nitrate Concentration {mg/)

Oy Bia Gleaily o &l i dalgf SUALE A1 ¥ JSub

VIO & §/0) iy jed gl i pid Sids 5 40 Sl 45 4]
el 08l (s ¥ S ) Clyis Bls leily g (5 eSS YV g
Bl leasly o) 4 oS VB an VIO 51 OOl 59 Gialidl b e olul oy
oiblS o ey Ve VD GOl 50 il b cdaldl o el il
WAs 90y s Bl leassly o YL s sdalde Bis Lo,
el Cand 4 5 p S VIO

Sl lesly p PH s b 2 dids 65w pH Y
50 slapH j» Gis o]y oy iy (ol o 03l ylis & S s @ls
A5 a3 e Y Ll aige PH a5 sl cand 40 Y

(HtwdSSl) Whatman  SLo Jels’ j (4ids V0 o 4 4&dd )3 y93 Y-
oSl ealwl Ly aasile BLs ol s clale g w03l jgue (209,50 +/¥0)
35 S5 gl YVO 5 VY+ zoe Jsbo 3 slegiy ySnl

5 ) boly) Gk jl ey @ ol Qla cud )b ol Sis ple
PS5 ka2 Jgloo 3 00 W1 eyl cale Co )l 53 o8 b dpuslona ¥
2S5 e s ol o )3 Jglome 53 04 ¥T 0le 3L Cy el
Jodome oo Vo S 5 oS e s ) SB Ol b b gl 1)
Al )5 e O3 pr Mg 1 sy

10 x Ry = =2 Vo,
0
_ (ci—ce)v

m

qe Y b,

FerS b bl 55 SeslS coliSéygm b oad Mol oy SB- ans sl
(e e g jlaiio OF st o Ve gl el Yoo ) 3 0y SB
Ol Camd) 2 a5y (legy poisel Jitacs 5 JidliSa) (ol oSS 500
Ve fb e dn 398 Ggmilmgus > SS90 (lien (Ve plp o0y SB-
e & g bglke s 392 oy ST sl Jsls b s s ¥ o ¥ /0
sbod L (adds )3 593 71+ oy L) (munblite (500 (59 o ol VY
> 55y il 90 SIS )l Jos 5l g 28T B g a2 3 5
2930 ey L) 035 oy il ColiSEygm g o) SB (g9l bl
Ly ¥ osilo Bb o) 29y mle 455 jlan 5 (428310 o & 4250
Gdo 4 wgrado a0 5o (glod) j58 il ooliiwl b g dib 00l guictands Jlade
293035 0,5 Bilol 1855 il ealitul b e A5 SiS (el YE
(V) €855 plosl (e Ve e S gt Jos sules

P g 8 o) S b jlislo 5 (Jole (slaog)S und c
Fourier Lo 55 o3 ool o o wia b jld ol
.5 exlewl (FTIR | Fourier-transform infrared spectroscopy)
355 o ool 3l Mol plol 4l glaie 4y ik o

aaisly
[ CM—‘DI ) Jl>9‘pl> o) Sk FTIR ).JLT )l VL@B E?l:" FTIR
Lol od OlIY 5V G JSS 5 g a (Se0lS coliSEygm b

Fourier-transform infrared spectroscopy sl .\ Jsui
s u, s (FTIR)

WA s /¥ 0 louis /1Y s [aoMs pllss Cliioes dlxo

f55

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3073
http://hsr.mui.ac.ir/article-1-977-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v1314.3073 ]

oy ol judl o 9 2980 Cashjge Cige jlSLo 3ly (s g0
LIV XY XF) 20,5 0 JudsilS )l 4y Ludgyian s

264 —
R
‘.'
B
&
§ s
o
£
4
IR
.3
T T T T
a2 €0 0 100

Conmuct Tene (me)

Ol yias Sia lauily y gulad Gley il £ Jsud

Sl L |1 JSCs) B lesily p s adgl cldale 31 oy p
A Laoplply b lis ly aoyd Ve B8 dg0s 3 Slosily bebals aon
Ayl S e Voo L Gl o Sike) O b o
g Cbale plpie a1 S e Ver clale [l YL edale
cbale jili sl Girgis ¢ Daifullah adlas p> i a3 L > el
Pods e il oS Gls cod b ilisl ecel oan YT 4l
sy 4l sy (5% Vi U5 4 canl (w0221 (VL slacale
rV) sl
§ S (F JS2) el o gl 1 bl g 3 5 ool ol
s Gl lessly (xS VO 4 Y/ Gl OBl 93 Lol b oS sg o
oleasly (id 5 py S Ve A VIO 5Ol e (il38 b Lol il o il
L4 5,5 ol i ol by ol ol 0 25 g il ol G
O3l s 13 g OAls maw ol (il s 4 O3l jed il
cle Lol acadly Gilial olyis Bls oy o daw Gla oSl oluss
SRS a3l O e b a plgie ) Sl ool als
sl cillas (YA) ohlSan 5 (50l ingh slaaidl b dons cpl sl
g dlo el il PH 5T 51 56 ool Cowd 4 ol
Iy olesily cp VU 5 alie slalosil, V 9 0 slapH as sl flas (0 JSCs)
VL ol PH oplpls b o ials Bl Lol PH iol381 L g aizils
G OO o (o sPH (5 55 0 43S Jas )3 agy PH leie 4
oy i Ol bles sl cely Jole opl 9935 0 Cuto )b
L OH slagyss ol PH 3 055 o i ale jb sl &5 @lps
Jesl b g aules oo coldy O3la slaolls 3 Cla lp @lyts slag
9 A_)LLS_A uful)_ﬂl u)L> clau BEl wa )Lg ‘\JL pH )ﬁélﬁn » ‘uﬁl » 09)41‘—
HSen g (3 s )3 .(¥) 3)b Jlid & 1y el jis Gl o]y Lials
cdobingidS g 5l oslinul b o slaJslne jl lyns Bls an b o
o ol ol adg; glesly s g Jls «wd S plosl oad Lol

ne
39 -

=

3 50—

[

32

z
227 -
3.0 -

.4
-
N
.

Adsorbent Dose ()

Ol yiah Baa (yleadly y idla j9u AP U

o Slyweis 515 IS 2yt s 1) 15 1 ol o ]

e s Oyt Gl ool ]y (433 Ver g A So 60) Lolas

Foopn ol Bl ledsly ade o i el Cund 4 ol b slae
23,5 odblie STy ol addd

B0 & -
et
'
£ s
x
*
E
z
EAE
00—
L} T T L
L ] '
ck

il i Bia Glesily ,a PH 510 st
s
bl ity oSl &8 dm o ol (Y 5 ) el JS5) FTIR 301 s
i 093 ($98LS il s b Mol I g () SB Sl )3 3925
1 3l o Ml jl day oy SB iy S Sl Lais §) Sls oS wilo o
— sl S L)) 4 by sl 5 TSP oSl ol ey S
b JsS)ge oS Lol 4y boyye sio sl YFEA olyls 4 (¥Y) OH
DLl e il yo Vo¥D ool (Ve XY) ol (o SB S5 O
5P oy SLS il coppioman (VY F) 123 o oLt |, SI-O bl
= OV g FAY Lol Sils o iy an (Sasls” coliSéygu b osis M
3 o (MY YD) b o Al-O-Si ¢ Si-O-Si _ole 09,5 3 yme yi0 b
= VIRV 5 TV Y08 FADY slaol Sl 55 simite slacSy ol
S goyemy a bgye o (ole glaog S cpl il 0 Sl 2o il
Cige Ly alS ol (2aSTy SeaS b el @iliSE g jlisls )3 39250

fov

WA s /¥ 0 o VY s /aoMs pllss ol dloeo

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3073
http://hsr.mui.ac.ir/article-1-977-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v1314.3073 ]

5358 CSG ) g b ot 2Nl oy ST 1)

sy Sl Sa) (S9wlST ciliSéyg L o Mol (Sigh ygeiige)
L 593 oy ppS e Yoo Sl gl cble 5o (aleg 2 poaisel
Ol pd el iy d By B wled o g VUl PH 2 5 2,5 V/0
V48 Gl Gls cad b g o d VY el Bl slessly dayl s
i ol cud b g Bl pleaily (30 Vb & g b dg p)S 2 psS e
Lo b (6)5ko 5 0392 o yiwd 53 439 Ol Wile (Sluogad (rionen 9
a9l CilSE 9 b oad Mol Cuighgabige Sl (lgi e s
J i Bl ly Jsd JB O3l S5 lsie 4 logy pasgel Jiteis s

3,8 olitul ol (gl Jsloxe

@y g S
YAPPTA 0ot Ly 0] oaolilS g laio asbisbl 1 3,8y pils adllns
B3 pole oSy (55l 5 Smgly Cdslee Jlo Calex Cod o Bl e
5 25530 Ciglae sl | Ay dlisg iy 2 plodl lpdo]
Oladuel (S pole oSl cublipy uStils sloelialojl pyime (o Kan
gl Jos & 10,5 5 S

ohLSen g Li Limgin zols 55 (VA) dol cawd 4 90 slapH > cui
(5+) 15 oamlise 510 Lyl PH 5 0l s o]y i

ol (5 JSi) el Bl ploddly 2 poles olej b | Jols s
Iy o oy oyt i ol <2l gl aiids Fr lo 53 45 3l
S 3= Ayl cllasd 30k JB (gladoxe d92g > & oy ol il
el 0y slo JySgn Lo I e (ol sl 335 5 2 il
alllas gl sl o LIS e S L Syt i lpliy 3,5 oo
ol ALy gy 51 o0litl b s s G b o o)ySan 5 b))
Yo 1 (loopd AD) wiin liee o yidin &5 39 ol 5 (Sl )8 ploul o
s e s 53 b o] ] ot 3 35S s ol oled g i3
5 Sl hingiy (slaatily (£1) 395 o5 edalite Blo ol 5 oyl
Oygo 35 ceyw U adgl 38y o il i ol oS o ol o))
(TA) 2bse il Gl Jlade o cuddST L 5 5,5 0

s

ooy S jleslawl U oly s Bl aup byly b o sl 5dss o

References

1.

2.

10.

11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

Loganathan P, Vigneswaran S, Kandasamy J. Enhanced removal of nitrate from water using surface modification of
adsorbents-a review. J Environ Manage 2013; 131: 363-74.

Jahangiri-Rad M, Nabizadeh R, Nouri J, Yunesian M, Moattar F. Efficiency assessment of fixed bed adsorption column for
the removal of nitrate using PAN-oxime-nano Fe,Oz. Iran J Health Environ 2015; 8(1): 89-96. [In Persian].

Samatya S, Kabay N, Yuksel M, Arda M, Yuksel M. Removal of nitrate from aqueous solution by nitrate selective ion
exchange resins. React Funct Polym 2006; 66(11): 1206-14.

Mesdaghi Nia A, Mahvi A, Naseri S, Mohamadi A, Shekarriz M, Alimohamadi M. Study of nitrate reduction from water
using nanosized iron. Iran J Health Environ 2011; 4(3): 313-20. [In Persian].

Environmental Protection Agency. Drinking water regulations and health advisories. Washington, DC: EPA,; 2000.

World Health Organization. Guidelines for drinking-water quality. Geneva, Switzerland: WHO; 2008.

Institute of Standards and Industrial Research of Iran. Quality standards of drinking water. N0.1053. Tehran, Iran: ISIRI;
1997. [In Persian].

Ahn SC, Oh SY, Cha DK. Enhanced reduction of nitrate by zero-valent iron at elevated temperatures. J Hazard Mater 2008;
156(1-3): 17-22.

Kumar M, Chakraborty S. Chemical denitrification of water by zero-valent magnesium powder. J Hazard Mater 2006; 135(1-
3): 112-21.

Chabani M, Amrane A, Bensmaili A. Kinetic modelling of the adsorption of nitrates by ion exchange resin. Chem Eng J 2006;
125(2): 111-7.

Schoeman JJ, Steyn A. Nitrate removal with reverse osmosis in a rural area in South Africa. Desalination 2003; 155(1): 15-26.
Hell F, Lahnsteiner J, Frischherz H, Baumgartner G. Experience with full-scale electrodialysis for nitrate and hardness
removal. Desalination 1998; 117(1): 173-80.

Mizuta K, Matsumoto T, Hatate Y, Nishihara K, Nakanishi T. Removal of nitrate-nitrogen from drinking water using bamboo
powder charcoal. Bioresour Technol 2004; 95(3): 255-7.

Babel S, Kurniawan TA. Low-cost adsorbents for heavy metals uptake from contaminated water: A review. J Hazard Mater
2003; 97(1-3): 219-43.

Aksu Z. Application of biosorption for the removal of organic pollutants: A review. Process Biochem 2005; 40(3): 997-1026.
Crini G. Non-conventional low-cost adsorbents for dye removal: A review. Bioresour Technol 2006; 97(9): 1061-85.

San Miguel G, Lambert SD, Graham NJ. A practical review of the performance of organic and inorganic adsorbents for the
treatment of contaminated waters. J Chem Techno Biotechno 2006; 81(10): 1685-96.

Nurchi VM, Villaescusa I. Agricultural biomasses as sorbents of some trace metals. Coord Chem Rev 2008; 252(10): 1178-88.
Faust SD, Aly OM. Adsorption processes for water treatment. Lancashire, England: Butterworth; 1987.

Nourmoradi H, Khiadani M, Nikaeen M. Multi-Component Adsorption of Benzene, Toluene, Ethylbenzene, and Xylene from

WA s /¥ 0 louis /1Y s [aoMs pllss Cliioes dlxo FSA

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3073
http://hsr.mui.ac.ir/article-1-977-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v1314.3073 ]

21.
22.
23.
24.

25.
26.

27.
28.
29.
30.

31
32.

33.
34.
35.
36.
37.
38.
39.

40.
41.

Aqueous Solutions by Montmorillonite Modified with Tetradecyl Trimethyl Ammonium Bromide. J Chem 2013; 2013:
589354.

A’lvarez-Ayuso E, Garcia-Sanchez A. Removal of heavy metals from waste waters by natural and NA-exchanged bentonites.
Clays and Clay Minerals 2003; 51(5): 475-80.

Luengo C, Puccia V, Avena M. Arsenate adsorption and desorption kinetics on a Fe (111)-modified montmorillonite. J Hazard
Mater 2011; 186(2-3): 1713-9.

Su J, Lin Hf, Wang QP, Xie ZM, Chen ZI. Adsorption of phenol from aqueous solutions by organomontmorillonite.
Desalination 2011; 269(1): 163-9.

Xi Y, Mallavarapu M, Naidu R. Preparation, characterization of surfactants modified clay minerals and nitrate adsorption.
Appl Clay Sci 2010; 48(1): 92-6.

Li Z, Bowman RS. Sorption of chromate and PCE by Surfactant-modified clay minerals. Environ Eng Sci 2009; 15(3): 237-45.
Kaufhold S, Pohlmann-Lortz M, Dohrmann R, Nuesch R. About the possible upgrade of bentonite with respect to iodide
retention capacity. Appl Clay Sci 2007; 35(1): 39-46.

Tabeidian M, Aminsadri M, Aghababaie A, Taheri E, Fatehizadeh A, Mahdavi M, et al. Survey of efficiency evaluation of modified
and unmodified clinoptilolite for nitrate removal from aqueous solutions. J Health Syst Res 2015; 11(3): 638-49. [In Persian].

Azari A, Hossein Mahvi A, Naseri S, Rezaei Kalantary R, Saberi M. Nitrate removal from aqueous solution by using modified
clinoptilolite zeolite. Arch Hyg Sci 2014; 3(1): 21-9.

Farasati M, Jafarzadeh N, Boroomand S, Moazed H, Abedi Koupaei J, Seyedian M. Use of agricultural nano adsorbents for
nitrate removal from aqueous solutions. Iran-Water Resources Research 2013; 8(3): 28-38.

Bagherifam S, Komarneni S, Lakzian A, Fotovat A, Khorasani R, Huang W, et al. Highly selective removal of nitrate and
perchlorate by organoclay. Appl Clay Sci 2014; 95: 126-32.

Gammoudi S, Frini-Srasra N, Srasra E. Nitrate sorption by organosmectites. Eng Geol 2012; 124: 119-29.

Seid-Mohammadi A, Asgari G, Rahmani A, Shabanlo A. Performance evolution of cationic surfactant modified nanoclay in
removing 4-chlorophenol from aqueous solutions. Journal of Health 2015; 6(2): 154-68.

Zawrah MF, Khattab RM, Saad EM, Gado RA. Effect of surfactant types and their concentration on the structural
characteristics of nanoclay. Spectrochim Acta A Mol Biomol Spectrosc 2014; 122: 616-23.

Rafiei B, Ahmadi Ghomi F. Preparation and characterization of the Cloisite Na* modified with cationic surfactants. Journal of
Crystallography and Mineralogy 2013; 21(2): 25-32. [In Persian].

Jiang MQ, Wang QP, Jin XY, Chen ZL. Removal of Pb (Il) from aqueous solution using modified and unmodified kaolinite
clay. J Hazard Mater 2009; 170(1): 332-9.

Gladysz-Plaska A, Majdan M, Pikus S, Sternik D. Simultaneous adsorption of chromium(V1) and phenol on natural red clay
modified by HDTMA. Chem Eng J 2012; 179: 140-50.

Daifullah AAM, Girgis BS. Impact of surface characteristics of activated carbon on adsorption of BTEX. Colloids Surf A
Physicochem Eng Asp 2003; 214(1): 181-93.

Naseri S, Heibati B, Asadi A, Gholestani Far H, Dargahi A. Performance evaluation of modified pumice on removal nitrate
from aqueous solution: Kinetic studies and adsorption isotherm. Toloo e Behdasht 2013; 12(1): 143-54. [In Persian].

Civband S, Shirazi P, Divband L. Kinetic and isotherm adsorption nonlinear models survey for nitrate by titanium dioxide
nano particles. J Water Sustain Dev 2014; 1(1): 35-41.

Li J, Li Y, Meng Q. Removal of nitrate by zero-valent iron and pillared bentonite. J Hazard Mater 2010; 174(1-3): 188-93.
Arbabi M, Hemati S, Raygan S, Sedehi M, Khodabakhshi A, Fadaei A. Evaluation of almond shells magnetized by iron nano-
particles for nitrate removal from Aqueous: Study of adsorption isotherm. J Shahrekord Univ Med Sci 2016; 17(6): 92-102.

£59q wyas uLM) ¥ 0 lowd /Y JL.; s PU&.‘. Olados dloe

WWW.Mmui.ac.ir


http://dx.doi.org/10.22122/jhsr.v13i4.3073
http://hsr.mui.ac.ir/article-1-977-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-06 ]

[ DOI: 10.22122/jhsr.v13i4.3073 ]

DOI: 10.22122/jhsr.v13i4.3073 Vesnu Publications

Journal of Health System Research Received: 06.02.2017

Vol. 13, No. 4, Winter 2018 Accepted: 01.08.2017

Performance Evaluation of Modified Clay with Cationic Surfactant in Removal of Nitrate from
Aqueous Solutions

Seyedeh Fatemeh Karimi', Hamidreza Pourzamani®, Heshmatollah Nourmoradi®, Bijan Bina*

Original Article
Abstract

Background: Today, increasing nitrate concentrations in surface water and particularly in groundwater, due to the
increase of waste production and development of agricultural activities, is one of the environmental problems in
many parts of the world including Iran. Consumption of water containing high concentrations of nitrate creates some
problems in the field of the environment and public health. The aim of this study was to evaluate the performance of
modified montmorillonite with cationic surfactant of hexadecyltrimethylammonium bromide in nitrate removal from
aqueous solutions.

Methods: This experimental-laboratory research was performed in order to remove nitrate from aqueous solutions
through modified clay with cationic surfactant in a closed system (batch). The effect of various parameters including
initial nitrate concentration, adsorbent dosage, pH, and contact time on removal efficiency of nitrate was investigated
using Design of Experiments software (DOE 6).

Findings: Initial nitrate concentration of 200 mg/l in terms of nitrate, adsorbent dose of 7.5¢/1, pH of 7, and contact
time of 40 minutes were determined as optimum conditions of nitrate removal. In these conditions, nitrate removal
efficiency of 71.27% and nitrate adsorption capacity of 19.06% mg/g were obtained.

Conclusion: Modified clay with cationic surfactant can be employed as an effective adsorbed to remove nitrate from
water solution.
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