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Abstract

Background and objective: Organocalys are modified by cationic surfactant on surface and between
layers of natural or synthesis clays and widely are used. The objective of this study were comparison of
absorption efficiency and release of nitrate in aqueous solutions by modified Iranian natural zeolite-
clinoptilolite (Semnan) and synthesis zeolite of Fluka-96096.

Material and Methods: The Iranian and Fluka-96096 micro-zeolite (clinoptilolite) was separated by
centrifuge method. The micro-zeolites were first modified by hexa-decyltrimethyl-ammonium (HDTMA),
a cationic surfactant. Structure and morphology of zeolites were determined XRD, SEM, EDX and AFM.
In this study, adsorption efficiency in initial concentrations of nitrate by modified zeolite with surfactant
loading of 100 and 200% external cation exchange capacity (ECEC) was investigated in a completely
randomized factorial design. The nitrate release as affected by time at 4 and 14 mM of nitrate in
surfactant loading 200% ECEC were also evaluated.

Results: The results showed that absorption efficiency of nitrate by Fluka micro-organozeolite with
surfactant loading of 200% ECEC in 3, 6, 20 and 30 mM nitrate were 77, 63, 48, 37 and 30%
respectively, whereas, by Iranian micro-organ zeolite were 75, 67, 54, 50 and 33% respectively and no
significant together (p<0.01). The mean of nitrate release were 31 to 21%, in Iranian micro-organ zeolite,
whereas for Fluka micro-organ zeolite were 17 to 34%.

Discussion and Conclusion: The adsorption efficiency of nitrate was significant by initial nitrate
concentration and surfactant’s level. The best adsorption efficiency of nitrate occurred at 200% of ECEC.
The results of this research showed that the micro-organ zeolite of Fluka-96096 not only is not better than
Iranian micro-zeolite, but also, Iranian micro-organ zeolite have been better for nitrate absorption and
release in some cases.
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7 - Hexadecyltrimethylammonium bromide(
HDTMA Br)

Bas g die

@585 )0 65)aS SYgae pFaSady 3 slale )
Jyame 5 i 05 lp (65,9l 59, (IS 5l (6 S0 e sl
gl axls o 1) (5l sleosS alez 5l liard slodgS B pas
Clled olend sogS 5l 00 mlS solanul Ladlesls il
sl DAL 3959 9 wxtas blia )3 (55)3laS Siw slo
M o005 Sl slo Sogdl o (o 5 (500
o ol 4 S pshe b alie i )L L 4 ol
5 ond 2l @l o)y 5 9pSoe S (esdol 3y5e 5 ead
(o o) Dldgzge g Ll (dle (sl sux Dk e
it ol ot b Sl sz o5 Gk dlexr i ogn
mSolor WS (oo olml (e g b sl Ol o g i
QB35S ) Loy oS geniee (J20S wilis b e Jio la
(V)asbgs 0508 5 pls ;5 Coogannne

ey a5 sladgs sl eslinul o Sl ok slatg; 09t
5 Sl slr 4 Sbisel w3l glogs (43Rl b g b
oolizul 850 (ol sladslone 5l s Bl sl ops
5 039 0z 9 pole) 358 Slaghy,) Al .l a8 S 18 S
sla Sy 5l oslital o9yl aitus ol on 3bj anze Spo b
S olse 4 Tl o, Logasis 5 b, 98 4 pamia
b)9i8 5l (sl az g 390 Dl Bl gz wpax g,
JONPEER

S S (Gaae Slse ol g SIS 51 (295 b g
s GB35 5l 5 009 menlS 5 poeliy s jolie 5 SSGLw
4t slp g ol sl oud a3 5 lhgr v (e 4
S5 ki o5t g (ool S5 o JsSUse sl il
9 s D3l o Jgy (goaiS Aolie (g lanls g (55 ,5liS” B)las
0SB 05l o0 ooliiusl 00 5 (55LudelS (i sla Sogll &8,
O Eeras gy V00 g ol Sy e TY &l

Sl tJ"‘ E9=an 9 ;9.».».'41 6[.‘3;».».]53) b0 s.)jLo.l RGO PR

6 - organoclay




VYo

GRIBl g 008 Lnl> 56 20 4 1) cassh jgecise Jgleo,
095l 8yl e Al cpl ams oo las 1y 4y alold
Jo5 Gk 5l Sk jgecige slY (o slad 4 oSS 9w
o it dyor ole ols Gl akos ol gl ] _glS
bl Sodib 0l L ST L b cigis ol by
B0k Bl 1) o Gladsbxe 5l oy iz Gy
Sl oS00 5 ClshiysnlS el B JT sy bgls
ooliiwl O 5l pfiw lils Gds lp Wil lare 4 5
KQRDRVRYKS

Soigiy oSl Slge Bim sl ST slags, U5 o) p e
odd ol Codgin 4 e Jobs slaan] ) abiwsay Jgone
Tt slog ol dapel Jio (5l eole S g hias
a sogs ol oy caple 5 000 S ) Sl
oy Sl Qlas Baos (nl gl oo ek (gd (090
a il JIslags, 5 sl @ bl Jsens sl
- HDTMA ., 6 51 .OVasls ciwgd 2,5 5,0u0
S 5 el ok gleea VT Ll lsie 4 5 oSl
O oolitul dgins

Congy bzme g (55,5l88 50 I slage; slooyp)l5 alex
Congy S a8 (e sy Gse¥se @ ol
el 5o 0,5 o)lal gy o €L yo gy S ile (Jams
OB L oS iRl ey ey &5 8 ool (LS Gados
- ASCET ly og Jha gloaiSoie 5l wly e o T
2 5 e ol 4 bl Jll 5l wsl dlise sle
2 odlil sl I Gy 5l oizmen 0D o0 0S5l
oot oslitul Libre (glojin] olsie 4 aly i o
)

okl ogdle «lpl )3 odshy (sl S b S92y 4 4z g L
L olgr it mlio )3 SIS g5l (Pls5 5l podtins
~01 915 iliSE g alax 5l dilise ST LS 5 6,55

5 Lossl YL 5 @ Gl s s Jlcdgi 4l b

cbale o Gﬂ Cdgiiail ol Bis leadly Laus 5 oolaul
G50 5PV APy & Sl Vaa boo Vo s 1YY o
Moy woys Toog B0 AT iy 4 I codsiys S
4 HDTMA B o jgus L o ool ol 51 cpmimas
o5 oolitul Sl gilule, ST sl el 358 (lsie
ol 2dgy maw p Slps YL Gis caies lis b
g ol plas ]y ol s A0 pals Ssw Slisle;] .aisg oo
s PH cov ol anal ilule, ouss iz Sl (uizen
ol cdgiy cnlply ol anils Joliie Jg sl )08
Sl (N5 By canlin la)asS 255 S (lye 4 0ad
L ooad Pl coiginy 51 ol Gladsle 5l @lis (e Bl
ool 525 wylogy posigal Jeocs i demsol S (I 2olisS 5
el 0 sl olg adgledale ol Gados cnl jo b
2y ialS soys BVID 4 AVID 5 i wasil s 4 65
Gl St e b ond ool Cudgin ol lis mbs
opizmed (Madl e Slzs Bis s caoys AA-AY e
Al Sy g OlewsilE )l oS 5 alewgay ol 25 Ba>
O 58S 1B een 2)se pisnl Slllhe 5 St
YO plp Sl i a8l YL )8 () U GBS
S BekewgilE )l a5 Jo jo 0ls plas |y 05 5 (Vg Shee

()03 0,5 5 My ST Lo YAV s b5
S sl (Sodll g (i polie Bio gl STl () 5
55alS il 51l s x5l o0lisl o08)] (gla Lama
Bl lp b Cuigin sl 4 cugn ol ST L
axsl oy s oS eslil ol slasle 5l ooy
iS850 L 0ad 3ol gty () S ises | S
Sl STy el 5l 5 T leg ppsaisal ke 5 e

S...a ‘_,’Jyl Codgin 4 duml &JJ)SILAJ Qo”’él as ol uL..u

Clgy Fee b S (S Jols Gils T
9 - X Ray Diffraction(XRD)
10- Cetyl trimethylammonium bromide (CTAB)



O)5en g obl Lo o

Ve ol (130598 )+ F o)lad cunn § oo (53900555 g pole \Y#

SsyS) Sy Son 5 GPK NANO WIZARD-2 Ju
23,5 oolizul KYKY-EM3200 Joo'™ s,

S 98 (6,2l) (G99 A (SolS Jobs cud)b
e (23 g (Vmaw Sliwl (by) 5l eslitl b el
x5 ol sl VM3 et pedsel fisns i om b
CEC ol )] Jbye 5 o5 jtsle Jds a4 edg;CEC
SxSoil cdgsy (A3 CBC s 5 (2555 50 S5m0
b Yse) o il i oo T a0l ol oS
aiBo ¥ S 4y g allol Culgiis See 08 Y 4 0, PH
ol gt JSU 5 OTL iy ¥ 1, aigad )] 51 g e Sy
7 Sl JSIL giciacds HL Y g jhaie O b giciacd JLY) 0
Jbo e w5 posigel dinn i il sles Yo b s 00
Ju ples jo ol 5 il gam 0 £ glos o el YT S
o 29y Slo Jolme o 1SS Ao YoV Joe (pl 285 )18
o Sl g (6 jglaer sl dee Ve b 0 Gaay il
oI55 wé CEC anulns (sl yrogish oold olSiws aloss &
ohyd a IS sl e Ve aslsl yo g0 )8 cild ((Fe )
(ol whlSpssisel by pas g)s sly culsiss S
S S A 598 Senks yle Sl G (29, Sle Jslowe g 00933
5 ood alud Vgl psrigel Slil b adye dw wxy al> e
Sly o Jlade S35z Gois Ul Sl e (29) Jobre
AN S 6yl aex cdgsy A3l CEC aile

Pl Gl a5l (T sy sle gl & )
s b ECEC)cds; Gom b Fso GoslS
Sy 9 VOIVY Gl (ombs 2dsiy Jg e CEC wlayles]
Jso il VPY odsis g5 50, 3ls CEC 514/ 158
ek g 00 ool T oole 0305 cyeats oS5k b
=i 5 el (GolS iliSE g gy S mhaw o
Ce TEEIES JsShgn 3 b (HDTMACBI) syl pasisel

13 -Scanning Electron Microscope (SEM)
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11 - Energy Dispersive Using X-Ray (EDX)
12 -Atomic Force Microscope (AFM)
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Table 1- Chemical composition of Iranian zeolite by EDX
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Table 2- Chemical composition of Fluka-96096 zeolite by EDX
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Figure 1- The XRD pattern of zeolite (clinoptilolite). Zeolite is identified by dominant peaks at 9.07,
7.98 and 3.98 °A. There are a little quartz and feldspar (less than 5%0).
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Figure 2- Atomic Force Microscope (AFM) images of Iranian micro-zeolite
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Table 3- Variance analysis of nitrate absorption by Iranian micro-organozeolite
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Figure 3- Mean comparison of interaction between nitrate concentration and surfactant level on
nitrate absorption efficiency in Iranian micro-organozeolite
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Figure 4- Nitrate absorption efficiency by Fluka-96096 micro-organozeolite
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Table 4- VVariance analysis of nitrate release by Iranian micro-organozeolite
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Figure 5- Mean comparison of interaction between initial nitrate concentrations on release of
nitrate by Iranian micro-organozeolite
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Figure 6- Effect of time on nitrate release by Iranian micro-organozeolite
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Figure 7- Effect of time and initial nitrate concentration on nitrate release by Fluka-96096 micro-
organozeolite
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