VWAB LG /Y o jlach /ass il Jlw Ol &Vadi gals dlas

G 100 SRR (5> 9 935 Wl 10 992 90 P9ui 90T B> (g y 9
i) gl 31 9 599 JOli gLNLT 8 Sl ooliiwt b golo (g 9

lual s ) span 3 ilaa s L e
rah1340@yahoo.com
oS o gle sl Eulilags 0uStily dasas Subilagy a3 S
FOYVO-TAVY [ b Fodie  (luad
AWAY sadl @byl ﬁ__:JlJ APAY culguo b rodl jo ﬁ__wJU

ouutr

i ad G155 n PH 41590 355 0 9 0T 53 (Al By plin )3 487 Gl page OS5 51 p g gaT
US55 63130 ol B 53 7 jlas gy aber 31338 e sty oS e 43 S paT 4y OT
SBams g 13 ald O ez T ) Suse 03Uzl OKal gy g sbiiay Gudod ol 53 i 0 Sany aul gl g O
2T g paisal Qde 61y oV (@ gl ol by Om DU Sy 3 chier gl ale Gy
ol 0k 03Ul gy uledle 43 S 55 Ll I gl 51 p g 3T 20135 1 Ky 2l

e 33 Oliaw i 0l uuailsy CuV g (FpndS Sl gl (Ja I Sl gas Wl Gudsd ol
3 ot by 3 p g paT S iy Ko el 4l 3 00 IS (oS 5 B9y e 238 S F (i) 1 330 dia gy
s 03l suS Wil O g Lot

Ly OT J85 cad B 5 VA/YY U V/5 VSl dall U |y dias gy s 33 4305 (5007157 L5 S 0T awy kel
oliil b Dpiw pland Sl Dbty gaimes 303 OLG oS sl 039 p 8 43 p gl e o€ L V478 G A5/
p33T iz g sl Uloe 95 1 Kty il 1 31 030zl y 5 4371 G 4F/8 Ui Y pobe 53,8 gl !
0kl 3T S T 51 e )3 80 T Condy Colu V5 U Lduo il ) dlold 53 depp5 AY Sgd 53 sl Ol 31 Juols
3,8 o 33 13m 53 OT biladly 5 ol dol il

Sy e Glgaios 53 (LaST Sy S Ol 1) pble B9y 3,058 Ol g aT sty G 4 42 55 b ol

23 ged Sl b 31 U T o3t s o S YY)
ol yan oSyl pl ) passal 3 SoalS OLR

Y4


http://www.nitropdf.com/

I U_.s,s L U;,.:ur BasSadoles S .:..N,.l u;.,;_Js
di> 5 aS | s ._.._.L,Lo ‘_j._.l.\._. ook /il ..L...ol..u..

wtat 3 (gale g slaaS g SNSL I pyuigal
Rahmani ef ) ool sogas lay 0,15 4 sad aslil
Jole Olpim cdgy e, ol Lel, 2004
P el sWetSTy (b 1) paigel (g soaiTalote
o) wlay ;0 ) pow g g iz 9 plaisle
J%w Yyene (Nguyen & Tanner, 1998) sjlu,
ol b G S Sjpear oole cul g0 )5 Slilee
S Dl b G pleand gl auld) (o 4 sy, Gl
(Y dha)) ol pa
ZNa'+NH,' = » ZNH,' +Na'
bl gy (g SOl Gy Ll Sl ol ol
s Snponn ey ] JUEZ 9 0l gn pasigal (o WU
Sl 853 0l 5y 00d ghasone S ; e el
Ot 3 e ap leansss 10 Ol 5l saoe solisul
by e o Jobs an ] Lol azy e aSabol 5l oy, e
S Sl Gl wdlige o gleaed sl &
Jilty lyiipn oz pa pSalar tals g 5l gL
Ol Ot Soasd g Slghyd g yinss s argi L LT 018
Jale slonl (Kig8a 3o (nl o Ojle pdy 42y
anl ool Ly ciea g2 5 mrg > Lo

planl o ol azi )8 18 aallles o0 S il
Ot Jal ad> e 50 Jalowa PH (20l58 Ly S
el 0 Ly g g 0390 Sliigal 4y Jrass |, pgigal
33,5 g0 ol Jplra ) Sligal dya b Joloxa 0o )13
Jo (poan s (Tchobanoglouss et al., 2003)
(§oaaia sl S m 0 Lol Jydome 5l aslicml il
Al gn a8l

D95 St (Slatre ) odlizul Sl )
gl o9eaS Jodar cadly (oo Jljil @y g, 5925 0 ol
Cyeinad g 0dd pea ol b osame solisd
JoLS ey 8IS wtam s e Sogll 1 (g 8yl
pocigal Bi> Sl aily ge S sl b olyan p
JCXR g SR

2 ogrge SluS 5 pgsel G JS 059
b )0 (Sligal (3a50 ol gale By (slaaS p
Ao )3 ol 39290 pycigal g b Slaigal JSS 40 O]
A osgama pH )3 o)l (Ko pH 0y Sliigel o590
Sligal gr595 dusyd g allge e Gy posisal O
.(Hargreaves & Tucker, 2004) cwl as,o 6/F
parinal g & o | S (pp ey Slgal I8
N A8 2l 0 ol Gliee Gtpilin g 00 pleale sl
YU @ oo opb sl as ool 2l 0 08 s /oY Sgu
el 9wl g Sl falS e Al] )5 cazge
3 o) ad saly pale S 03Vl g Ghe o
SBax 13 OTYA oL T g bl 5 1 ITYY o 1San
ol 3 ol g sleandss Ol slgs ol s
Tchobanoglouss) cul pist Glasl g8 o J28
et al., 2003
9 4343 slivs 2 ooy 9 2Tl pgsigal (s3lbir sl
Opelaln i Py A 4 Legas coliiad ol
Jobs 5 (Air Stripping) 518 ado sz {Nitrification)
Supaii lacdgs; bawy (lon Exchange) sy
S ol lodgdy gy 2 o) Al g e
S50 el sadh aslid gt oMolh apiad [0 o
ol jlude ool bl S glazil & Y laish y Jabd ol
P g 00 lay s JT ol g (Sligel ol
Jyens Sledyy 0 ey ol Dpde as (G
e e o a5 SMSEL 51 a2dl go 5L po dhal
oF bkl o o Slee SIGU o)l 392y By,
adlige o] palas Gl g s (yal) g perigal
S4dy, ol o .(Tchobanoglouss ef al., 2003)
3 oo 5 (Slogal Sl JulS b i Joday 3pd
olas ez Lgzdess 5l solicu) cllee (g i, Solo
93 sl B slaaisja 4 4255 b arls 0azSalols
wrere dlga Sl azas pl lee )3 e 3y, 4
L JJdu (Clinoptilolite) cu¥yl sl odss;
Sl 10,95y slody Coaal Gl ol Esls oy
Emadi ef al., ; Tchobanoglouss et al., 2003)
(2001


http://www.nitropdf.com/

VPAD lhaasld /Y o jlacd /P.A.l_',il.g Jla

A Oy Sl Voo g BBy Rarla 00
Ve g Ve loaaia b Codysy diged 0,5 YO+ 51 92
Wy J3 50 dgas pou; ) Jd 09,8 oolazl
pie el ey 2 hes YYD o YPP o i Ll >
Lol o pamigal 905 oy 4ol L pysigel 5ol o]
ey 305 8 M35 4 2 3 05 e B Cile
ad)f M )0 Caler p0 R pmr YO LY g
el )y 32,5 Jor (oIl quay Sipjs S 45 0d
Bl g

F Ol g S5l an b pgsigel Galsj 9T,
Jsb 5 Fackee PY 3y a3 b oM (5D iz
Gl sliie 4 gt 58wl 4l ey A
Fatils Vi by (Sezadly a8 Yoo Sl ol paw
L ooud pbll s pm el 51 Jol> Ol 2ay0,8 olazud
o 3 J3b S Gasbo 5 gt (2 WL Ceand 5l paigal
e S S glga Grimen 003,5 §p! aalglS
el 53 2 YY U Y0 0 b e b e
Yo Sy lyn Gl g Gal )8 aonlpl a3 Gy
b olas 0 odiy; Guly Sppar le lyr g oy,
Oy SV S ou (g pglaaz slyp it odls 5 S
S0 sl )3 Gl Cur (S dy S dany
S e e i e b ules 0 mle o8 iz ]
b Lol Jyloa (350 4 9 Spglaar gt el Ceand
O J55) 28 )8 andss 2 ¥ oo

AR

Olgal Sl pals alaue

2 ey 991pe

# NHY g clile aSilej o Jobs anl
Lol dl>pr ) CanSd dhaii 4 95 ) g75
Y SRR SR [V Y FEg - RO
D St b 95T, S lyie 4 Vs pgsigel L clys
5 dstone 4 NHGT Gl ly jgliieg gas anlys Jas
NH,' G 09,8 oo oolid Na’ Jia 55 K
Sed oyl Jylow 4 (a2

Z-NH +Na'-———»Z-Na'+NH," (¥ d))

U Jale 0 ol ialy parigel Clile (5
A Jaloe qam g Jaloa ,0 (a8l S cale el
e B8 de il S ga S 2 pee 5
G il 4 el ¥oojled 25Ty Gk
PH 337y Sjpo j0 e, aalys poigel 5l jasts
9 g Sligal 4 Joas pyeinal Yo

NHy'«———3 NH; +H' (¥ ahal)

Sh 4wl b odhes ead aldy Sligl
Py Ty s i 9 3 o 3y Kyl
TLIEETX J R o VO [ U Y )
2 pasigel Jgd B Clk 4 o, U Lo pusT,
A asly 5l s ot Joloa sl ga addl Jyloa
33,8 g0 0,033 ddoma oalazul (gl Jud Sy 2l

S 3eB0 3y Syl (FglS ey (sladige
s U baiges ot s 8 Ay lew dilais oles
oud bl I aalsl (g1 glhae S1y3 ol 4 o,
o3ll s3gumms g 0 ojlaibad) SLSI SaF @ uow
sbdige iud gondlb T g Ve glaaats Lotd
Jaba 50 Cael FA oo @y gl adoje 50 0a eolal
b ot 5t aas g 438,515 Yge < 1YD ppuigal clidses
S Ve ¥ Jgloe 0 Cl FA e @ Shaie O
S ose g ud 2T e Syl i1 elab
33,8 )% bl pll cyr (oge S25
{Rahmani & Mahvi, 2005)

3 ox Jol5 95, 93 ) adlae 3ype plen
Sllas 2ol jabiias camd oud JoSii Koy Zuil
s 23,8 03l powe (y92 99 51 G SOl @R
i3 b b Slas glased e S Labd s


http://www.nitropdf.com/

d.n.uu_,luuuf.mmuu.a,_,agLouaap,np‘,udeaauu‘,y gatwal g glaa

P S0 e
LT YT NB, ——> NN,
A "iT t _’1 £ ")
: M 1
. NeaH |
H ot ) ke '
NH, =40 agd S []
. b Gyl v
H gl N ol | et Wil e
I ul'-..»m*»“.v-] - p—ry T
+ - el dARih g
» — P e S e
E -y el Gl iy
: l r 3
w3 manater ¥ Cotn CMabdOH | halntiun
o pappitas l

”

—_— ot B e

s & Sped ada) o ———

Geims sl 3 0ls b 8T, gt J$.5

ol ;I (Bed Volume) ,i pome YO U lignw laz)
Jale aalsl )3 g 428 )15 siocl 050 pyeigal g
(BV/h) cel, o Pt g Ve 0o b S I
hile 008 3,5 Ot a ey Yo oL Sjea
ol o e Slgens Gl @ oad ST pyigal
g0 4y pysigal Sl oy U jled by, 4 (g7 a5
b o2d)s 5 S ol oyge 2t 10 6,5 (Phea sheo
Ogw el ey 0ud ST pyigal Slaie 4y azy
3,8 dilxa

atleand tbead oS5 by, ) elest ale e yo
i gl KL plp! anls seolizal 4 ooy
9,8 o3lizut oS elolea (g tloml Gl Sl pgeigal
PH y o)l ax 0 30 lazy] wls) 9051 al=il 51 L3
90 (Gl b oy diges (59) S il pl 9l o
S smop g x| adepa j0 0nls O] pgigal jlads
ol Jsbna daglyh alon pa ol gl 1 aalized b b8
el gl VY edguoa pH 4 o8l amjpp Y-
w3 ,8 Ol Caladllaa
o Cull ed giate Sume o gLl G aw

2945 Jglone 52d ¥o o )b alopa b eloal dapl 5 o2tta

5855 3,8 plomit Lx g (g Jobd 56 45 53 bigas]

posigal b )3 05 on ¥ e Sl L Ol g SOl
R e 100 e Sy 0 G 4 8P Su
S ey Kl eolanad L Ol ol sl Lt
e WY L ol aids o 2 s FO Lo e U
OFw & oy b Ol Sjpe 4 Ceba o e
(ere 02 L) ure (Jloj Jeolpd 0 00,5 515
oSl 3y i gy @ oniladl pyrigal (e
Chile & (a0 pyrigel chle aSiil; 38 )E
(P ek T) oS alaii b (5399 paeigal
e 33,5 gr gl Lot 4§95 Oh e
Sgiind pymigal ey O b B O S 4y
bl 0o )0 ¥ 0405 i a5 GlaigS 00l | ugSan
WSl Ol 0 ppsigel ul Clile @ arg b le by
odlitd yogSas (solinnd Sy 25 Cov LT g
S T syima S5 ogSiae (sptiands jf sa )8
e jpliiar 30,5 LT ot almya g 4l (g
Wp P odd i pydgel spdiod g il
25 Jyla by Job A5 0 end glodd sleiyn
225,85 NE gyt 3yp0 ¥ 0dgioea PH L Jlai b ppue

Yy


http://www.nitropdf.com/

VYA (lieasals /¥ 0 jhack /pta 3ol Jles

Olost SVl pals alas

b
¥y A s B e

aalllas 3,50 Coodyty Cod )b G | ol guli
Jagie e la Yo g Ve gandily g0 glp ) ol cod s
VAIYA L5 AV/TY g oSt a et LS ) o/+F 5 /5
A0 ga Gl saiSalolia (j9 05 55 pacizel ¢, hoe
(V Jga2)
pompl Dl 5 g plard bl oS5 Sy
Lo el ) o 4 olml ity

FyoJalse 26 gy lgge)l 5l ol oy gl
5l pasigal tals; Sleaily af ols A5 Koy mil sl
2 paisal Chale g ol azyo PH Gl L ey
ol Slallas o cplpla o)y pufinee Coand | Jolowe
drp ¥eog W) iy Ol 4z g pH O dafys
) Jloged) ab a2 ki o ol il

gy 4 bl sliggesl 1 eual Cenny plu
VSl Ol Jalowe (2352 L a5 o Lt Sy ol )
aold jo eausSalolie Gemw I VY s pPH L g Vse
Wil o iy el Codyiy Ll celu VP b il
(Y Jgax)

Yo b Sjgen VY sogare pPH L JLp Y uan
J3 0aiiSla Jaloa PH 00,8 31,5 Ggoew 42 00y,
Sgu yoges ABlal L VY odgamme 0 et 4 3,5
P 85, Gl az s a0 e wlit Lo
JE! Jaboe ad padasr oKl ax o Te odgamme
L ulad 50 a5 3g) padw 91 (53l 95 4o oad ooy
O OJ“:‘ .)‘J’] “L O-LLSAJ.)L,,A » g ge f”.;s,o" O
4 W4 PH ooy oud olj] paeigal (g1 935 g0 psige]
O¥e 4 chey ejen g ead i Slisl
e 190 32)35 o @ bl ) g 0ty S 2]
g Sl )b 4 e WG Ay Bk ) g oud
b Jleg VSl s 29 ool Jlist i
T ol ) oozl LSl plgay 2] Y e
JLHJS.:.& » oolar! e ):.r J.—_.::}m]ﬁ_' O gt )l
Sax g bl fae plxil 508 o ,_;),’1&...? Lol i
Oy T3> S paeisal o ol falS L pgeisel
P T AP SNOWRE SRR IR ST TR SORg I )
Job sailadl Jalowe Sldes dabdl o ol oo plasl
Fose g el Wl L g adso Lot | =e J3bs & (50
P EORNI I RN VTSN VI VI PP IR LML Y- R U ) 1
obly g0 ad ools 8 e Jold Jlas 4 i.:..\q-... e
o e o paesel Sdile bl cus
il apul 5 (d Vo) sl Jploe )5 o Sony ot
Gt ol 0 Wigesl adS alxil s )8 lake s
(Eaton et al., 1995)

e 535S e Jae 5 OT (glot 5 S5 ol b el 3 bl gl g

T

L Yo b
¢ t (A 52 05 ) pasipel adsl il
A 411 (o S o) NHy/g zeolite o5 abaii G Jols i B
VA/TA 17 (5 sk NHy/g zeolite .o y5 Js o b
£040 AR 1Y (05 ko) 032 S5l ja 3 0 O g gl IS
1141 £14y (o8 ) sl Al s 3 00 sda 1y pgigal IS



http://www.nitropdf.com/

'\-l-lﬂ)
-
I

o
Py
J

T

(o 32) pai gl 3o

T T T T T

T T

TRAOYAY VA3 AFA VL. V.F AY VY 5. BV

(,-._J,.r,ﬂ,.).l,-ld,b.-,;r,,:,.ic.w

Koy pl pl gyl asm 3 s PH 36 s 1 o gai

—&— pH=9, T=30
~—pH=11, T=30
—&— pH=11, T=20

3 Sens 1 K8 g el 5l Y Al S i3 sl s\ 5T S ol gl 1 Y gt

Koot ol gl s

roL TR
— —— — — w g
J.‘r.’g_’a'w Jaf”_’l’w J)r#’n!w J)r)_u_’lim .
SIpr b BF)
Lol J plona 250 e Lot o gl 2550 e )
(oo g St | G p S | G p Sk | (o p S i
oY Annt Y YAY . \
\YY 140 14 Yoy viY Y
ART} 41 A A VEsL Y
Yo ar A v "nA 1
AdD LA ov 1y YA/A ]
oy 14 s oy ™ 1
v v £y i Yy A
AR v v Y (1931 A
¥ A (] it oavia 4
del 33 p g gal s
5 p S YT s p S e M0 f
il

T¢


http://www.nitropdf.com/

VWAD (leusld /Y & lack /pas Jaly Jlw

Sy 05 a4 S Dir Gl psisd

OYYA 015 56,1 3 ol 5) alb e 0,8 JLoe FIVD
Olye b 093 Ades allis 0 i ppgeans
porigel B3> Llie (el g Sl (paie slas )l
Ot SV (rgialS Codgl; dagi (Ser SOl by 4
Sl gy wmaie o ol G9)8 Gjlae Gl
b o o by s OLOL addal jo ol
A gelgy e dleal o1 2l Cyr Clallas
Gl 0033, (guuyyp 00T Lol Jgloa Cdile y pono-

AOTYA (g pyoane)

342 Sy gl Sl (2S5 ) a2
o el g1 29y 4 slerl ol 5 p g el s
Cody bl 5 eolicwl L Sladlas 5l alm pu ol 50
jl oolazd L u'll's"f:':' sb>| O J_al.,.';' Gl.q.i,.a)] )| |
GRS A 3 Ly digny a0 g IS Jolowe
4 plail lya oy Sligal (ogad 2l 12 S Jelye
Jelge gyt oaal comiy qulss aua)8 Ggasl plond
dlps ;0 45 Iga by parigal Ko ialpl 5 Sige
Veg ¥ om Sl arys (eionen 9 1) 3 4 n PH
Sl axp g PH (nfse o ol oLt al pladl
KCAICH P51 R PR X 2+ PP PSR (R | RO 455
Cq.:-',:) Y. 3 Y- - ll)"..ﬁl 3 )1 oslazul LI ¢L=,-|
o5 b s alule gl a2 pdy plovl CuVyl yyilS
3 VP i T g Ve a b Sl S cod)ls g0
wSlge Sty 059 0 0 paipel pSle VA
b Jols e 92 3 Sgrae pasisel sgum cnl L
W 5 Sa 8 0 Syl (o) YO iy 4 4z g
@l oy dalys )8 Lo FO-- y TYw Sgas i
b g el o S e ol Lol el
Shol )0 a5 all o cdlae ) Bacas Gl Y 2.
» f’_-i’.o.' als O JOL,J )Ll » o ‘L__>| 41.?).-
ot SUR o g 2 00 e des YAY 35T, 2y
odety o) 33 p)5 Hea VP 4y Sl VF ) g g Al e
4 (pyeigal oS en Y02+ Jolas) Cudgi) o p AY

Xo

Oliee a5 ogai Lasuie Lhge;l 1 oaal cansy mulss
350 B3 o03lail b uSe i ey 5] pgaigel i

Oleady 28,50 e b gladly 5l solazal o cplplo
ahais U Jols j0 eole ol cod )b gl o Aalydl ot
B OAPY o X g Ve ha b slagasails (gl oSl
25 ke YAMTA LAYIEY 1 O codyds 4 Vofef
el Cewdy oaiSaoles sole K 558 0,8 53 pgeigal

b et gy plbesd bol j abols mls
14 et |) L:.:—‘ uLQq-\JI) g Jl.c).n 3 MJ.-J),JK )l eolaz!
5 easSalola e cplply ol ol s, A L
Sy Sledlb) Lally g0 solizad LG (goanzs sla S
JLUI £ O RS AP VIFYU TN RENVEPY. SRV XJPIN RN
wir Sl Eadse Ll &5 9l ge )l canSalala
B Ldsly SaS 4y eole onl Hanlii y gilulan S
[ )‘1 J..pb- @Li.i |.| o..\-n" [P R Y] @.L:J ..L.:-Lu.. Jal'n'
Rahmani & Mahvi, b cill. Ko Gubx
.2005) (Rahmani et a/., 2004

Sy iyl oy ap e QI o
el ool plowl Slalldas le,paS olas j0 0yge
Coly; anlllas 5 plolid s 095 aallan 5 oleakils
,_5'.‘."-:.',5) 0).3)’5 .o,Sj,,_._.i 3 aile uoL.....-o adlnie au
3 Jeols 9357 900, slgglany el o 1y Gl paerde
P gmop 2590 0nd g paailyyl SIS DY gar
sl ol cod s Sl 0 ol wb
Bix )0 0gSigped g Wlea pliew aibie Sl
posinal Jloyi ¥ Uyl 1 oslicest b ool 1 pyaigal
£S5 55 oWy ST e VYF 4 VD L MBY s

Lools o)l g oy dawy a5 (6,500 aallhas o
Y5 gale Sian E)lpe Dy ) pamigal B> lges
ek Cadgly Wl sul abail Codgs; ) eslindd L
O-g‘ » el C-j; )')i WP O)ee ';,L'-o.-: ailui,
Ny 3 09,5 Syyey Eabiih Jon 31 Colyiy ol Loy
e ) Sy 18 a4 pisel i
OFYA 15 54,1 g Gl 5) Adlign )5 s


http://www.nitropdf.com/

ey e (SLARIML (2 9 53 il 59 992 94 5913 gal Bla (g 50

lwal g gilaa

10 el Jolmo aSiyl oy Ll ol o aeles 15 50 Y-
Sl 4y 4z b clem Jlaaily 33,5 0 ()5 aar (e
ol 038 B (bl glna 3 paigal
Vo e b O3 5y5e )0 45 05a (g pFamnD (lyige
aalol 15 g widl e 3Ll (528 lej Do )0 oen Lo
Sl ! el Oyis bl Jols L 2l
al>ye ay wlgior Jold Gyim g 09 edls p
3,5 gages gy

S il Gy a1 ol By, 5 a5 SN2
blocil 2 Vb lal Gl Glyee a3 25050 0020
Ll adly oo Sloles (b pgbia gy PH 25 9 2
B dgdge ahd ey sl o AT sledes Cuje
a3l gr gt el G2 Dlay g2y >

&bs

J psisel @i AYYA £ S5 ool g g laild
S eslizal b YT 53 ele e E)lpe ol
Y oled ATYA oMol 5 O alme oyl
DY G FY Olrie

3351 gool, slelamy el APYA L labls
o3 g5 g greele oyl ol SIS DY pare 1 ol
S50 wliphh ot el slerdy Ay
Gladel ol agle 0aSAMS (pend | pansi
Axio YAY

oo glin g f i damie odljuul 1 g g0y
Ciglae ((gogae) (glorm olale Sjpn ATYY
ar 9 Gsel J5 el olsl Gian g 25
FETRAAY

5 Sedyl; (i e )l5 ATYA L ¢ Gy pgeane
Javsgi (g S35 Py, 44 pysigel B3> (liea (reeni
Wz dasos g Dl alome 2oVel pgndS Sy
AY G A amio  TO o)l VTYA

Eaton A.D, ; Clesceri, L.S. and Greenberg, A.E. ,

1995. Standard methods for the examination of

water and wastewsater, APHA, AWWA, WEF.

19" Edn., pp.4.75-4.82.

SpaSoilul Lol ol oaya 8 bl Koy 2l l 5,
VPFO L4 a5 ams e olti Ldly asal o Sligal
ol a5 el eal Qa0 psdigal o8 gl
Al e Candy a3 FY i Ldle aaal leadl, wud 5

Sl O g ol el gl el mls
3 thal al> e glaml jo o ols Ll Ve e b oCodes;
VY9525, (a5 5o paeigal Calé (g Jols 6 o
V3t g alase ool Sl o s 1 0 5 L
Sty ol agory 2 3 pghea A 4 el
So)d AT als e opl j0 a5 o9l §pFamd Olaiee
2 a4 (pgeinl p Sl FAT ol g
50 Shigal (o pufostail Lol ol 00y ,8 Ll K 2]
2 pomigal o8 dea YEAY a5 apo oo lad Ldl> apul
Pl dal Hleaity wus i pl 4 &S cl 0l Qb
Y PPRCIRKVRCWIRY- T o

O Ot yeiema jplar Lol Joloe Sl2lejl ol 5o
2 el Al g 0 S ylpl G5y o JObS
Ol Sy a5 (upe Sl Sy
S oolizul oISt 35l e Jobo ;9557 d K il
sba Y PH 3 Jols ur Sy2ge s (il5
s 4 ablyge Shisal @ paeigal Jras gz Lol
bt 5l Jole Dlay auld (plasd Slge )3 (ggared e
wgfilan Lol >y b a0 BBl 4y me 4
oledily amy co i Sliales] 5l anel cnay i af
of amass a5 wtl o oyl B et o Sligel Lir
I3 (Sagll amaii ;3 g Jaes 4y Sleigal | 2y anls
Ol g ‘_glb..\;._-."} 5oeolazw) Kal azJdl all g
s By ol (rad 45 s Sy 55 Sl
e Sl 5 okl b laaim 500 00

yoi el gy (59,0 aails ojlail (SG paad o
FEayS soaib o ol Copu aF ob Gl mls
Loas asl s ol 4 ailg go ol adl o 2y e
jeb Jolg 28Ty g end ity e WD ojfuil tals
J-L COUSICH IR RLPIY- FE R ERCE || R P
ally o3be 5} pgmigal Slse yins pos (iLasli] o il e
O30 ;0 Lol Jas plowl a5 amd o oldi gl anlis
oo bold il U gllae cel VY 0¥ fa b ol)d

A}


http://www.nitropdf.com/

VWAD it /Y 0 ylasd /gt Jaly Jlou

Ot Codadi pale adas

Emasadi H. ; Nezhad, J.E. and Pourbagher, H. , 2001,
In vitro comparison of zeolite (Clinoptilolite) and
activated carbon as ammonia absorbents in fish
culture. Naga, The ICLARM Quarterly, Vol. 24,
Nos. 1&2, pp.18-20,

Hargreaves, J.A. and Tucker, C.S. , 2004. Managing
ammonia in fish ponds, SRAC Publication No. 4603,
pp. 14, "

Nguyen, MLL. and Tanner, C.C. , 1998. Ammonium
removal from wastewaters using natural New
Zealand zeolites, New Zealand Joumal of
Agricultural Research. Vol. 41, pp.427-446

Rahmani, A.R. ; Mahvi, A.H. and Mesdaghinia,
AR. , 2004. Investigation of ammonium

Yy

removal from polluted water by Clinoptilolite
zeolite, Internationa! Journal of Environmental
Sci. Tec., Vol. 1, No. 2, pp.131-141,

Rahmani, A.R. and Mahvi, A.H. , 2005. Use of
ion exchange for removal of ammonium: A
biological regeneration of zeolite. Pakistan
Journal of Biological Sci., Vol. 8, No. 1, pp.30-
3s.

Tehobanoglouss, G, ; Burton F.L. and Stensel,
HLD. , 2003. Wastewater Engineering, 4* Edn.,
McGraw Hill, New York, USA. pp.1162-
1180.


http://www.nitropdf.com/

Iranian Scientific Fisheries Journal ' Vol. 15, No. 2, Summer 2006

Application of ion exchange and Air Stripping Methods
to remove ammonium in recirculation fish
culture system effluents

Rahmani A.R. and Ehsani H.R.

Rah130@yahoo.com
Environmental Health Group, Faculty of Health, Medicine Science University,
P.0.Box: 65175-417]1 Hamedan, [ran
Received: May 2005 Accepted: March 2006

Keywords: Ammonium removal, Zeolite, Air Stripping, Fish culture

Abstract

Increase in water pH in recirculation fish culture systems turns ammonium into ammonia
which can kill fish even in low concentrations. The purpose of this study was to apply ion
exchange and air stripping methods to remove ammonium in effluents of recirculation fish
culture systems. Jon exchange method was done using Graded Zeolite Clinoptilolite from
Semnan Province to remove ammonium and air stripping was applied to zap ammonium from
Zeoilte. Regeneration tests were conducted in which known weights of ammonium saturated
Clinoptilolite were contacted with | normal concentration of CINa solution. Different
concentrations of ammonium were selected and the effects of temperature and pH in releasing
ammonia were also investigated.

Results show that the cation exchange capacities in continuous systems were 7.61 to 11.22
(in breakthrough point) and 16.31 to 19.5mg ammonium per gram of ion exchanger as total
capacity. The results of regeneration experiments by NaCl (1 normal) solution proved the
efficiency of chemical regeneration of zeolite column to be as high as 94.9% to 99.1%. The
efficiency of regeneration by air stripping was determined to be 92% in 16 hours. The
efficiency of acid absorption of released ammonia in stripping process was determined as 55%
where the surplus was rejected to the atmosphere. It is concluded that the method may be
regarded as a completing process for water treatment in closed fish tanks.
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