[ Downloaded from journal.nkums.ac.ir on 2025-08-01 ]

Journal of North K

%
e )
0‘
-~
o
>
~
P
%
>
<
p s
|
<
o
o

AN IV Jgos
AV/YIYA ol
AVTIYY oy

A W1 IS 0 guino I T (9 o g9 S gid B> (1415 Ao
ST Jokxo 3 (K9 SISl wiaT S o

r #) .
6}-’“&‘“’7‘-"/‘ J)"L.,‘-’ La) dozo

Ol o ot (S ol ol Cetlige 0aSiils Lame Suiligy 05,5 sole Tt gde clama Cublige a3 eli 5
Sl 5 SIS 53 e oSl Cblagy oaSls cpone Ctlagy smtigs 03,5 st

Ol o e (S pole olKsls Cublagy eaSals Laome Coblugs 095 i g ookiumny g3’
moheidari86@Gmail.com : g =Sl e

oA,,S.;__’

Lo s S Gy toges S (S Gl iz b S e (sl pller ikealsT ST i 13D g Ao
i oo Oleid (oY polio 04y el (55,9l (cloogS i 9,5 Aol polio 1 G ol DT ol
olojlw slavgain, ;3 ods i jlrousl (agl ol 0030 juol o,blo oy Lanmo 5 Lodlw (5l
b oS diete jf oolita b ] slo Jalmajl Syt i aalllas syl Sata ily ol Coblagy iy
5 iyt 230 (EC ) i sl 3 (PASIC) s IS sl

(- PH b el alCiloT olio,s cogbly oolitull o sl anlllao sings 35 (5995 9 Olgo
B 8) polear 5sj (i o o o 1+ FD) Sy ayl il (¥ ) )y iy S
o o 3 i gliif] ol gy Ll A o 2 Slploee] S S Gl (4
WENR<

sl sy 1 ia b | o sl sl S e bl iy ol 55 5Lt ol 1 4By
el esSan il Sy eyl L 5 ol A iy U PH syl ety e
olieil wulys 3 PASIC ouiss ddeio 45 ols lis odo! Cawts gl 0,0, o] slo Jolooj) Sl S
Dl Sz )0 i &5 (T s 4 AS (o D oy DD 5 A Sl 4y 0l s iy ()
4885 10 wile slo; D MY/l clile PASIC (ofp g PH= ) ot adds £eilo loj o <y ¥ 5Ly ,0 EC (ofy
ol jole pito olad o Clilé 5 Sileo a5 ols Lis PSS (g, lo] 50T il . wo,5 cualio PH= 144
P < /D) 0,5 0smg 5 (ire S wis)iS plo] G e g (595,5 P

byl (SO olind] il 0 o 5550 (2T PASIC 0uisS” i Syt Sl 0 1§ g At
Ll I po 5o S olie] dis)yd b Coand g ol (2o PH 5 o5 cile .0 PASIC gy L6 azgr
Sz Olejlo (sloogaia, I iaS gy 99 2 40 odilondl pateos] s Slie S A 5,h0 (colatd]
W it 5 2l by clin IS 5 i Bl 4y o] Sl 3 s ol sy luilind 5 i
el o Pl s sl

o Jaloo i o S0 i Slin! cailSdnr /S poninagl] L 1 g O0dS gl 0lg



http://journal.nkums.ac.ir/article-1-586-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-01 ]

oo 5 (6yh Lo,y dazee

a5 3L Gzl plasT s Jboo G 5lasld cnl o
i 30 bz 5 Sl (Sl peteadlT b ol 2
g (oo ool

il A o dus ol )8

OgmslanuST 131 j8 s0 S wdaie dlg—o JSis ()
RH AR

Slge sl 5l (gl o 0a¥T (g5l bl (Y
b g gl (aSl g (Blae

Y] asd LSias g oas jlaubb ol)d Jlasl (¥
S8y anld onl bawgs 5l lbl sle peilSe
ok Gl 5 g (e Qi (Sl g s Y
D] wos oo JeSias o3 e 55 i 5 atpolr Slind
Sy Je o) 50 SlLe WIS poeiiegll
Souge sl [V£00] il oo JT pé sla 0oisS adaie
Co ()b ds poeiasll (3,5 o5 pealy b wolinil 1
ks 5 (PAC) IS psiadl (L ools Ll
odS Wisie o3lo Oy g odd S5 RKaSe b s
ailed (oo e WIS poaiiogll (b ol 4 sy
B> 5o i Ul PAC & cas ools ol [V0)]
'S8 Sl 6,55 o5l b 3 S g K5, e je08
b g iy ez VeV o o e
Llys 5o (PASIC) oas wilSihew WIS pyinnl]
s Oy o Selr 5l s BB Bl 4 el
[VV] st cwws TP, COD

ol yo ol JT olge B> (55, 45 (6,50 adlllas 4o
2 Gl Sen § 5970 bwg PASIC aliwg Sl
Bi> IV 5 i 4S5 S8 S Syee Yo Jlo olpl
Loy oS aass e [VA] ws S easlic NOM
Bix s9p pilei] Lums jo o Ken 5 (LSl
Jlo 5o SoasUlolawl anlyd 5l eolaiwl b JT olse
oanlie ws,s 0 YL B> wwo s cé )8 plxl Yo -
Jlo 55 LY b (gl addllas cpiman [V4] w5
olasil alewsy Sl o b el B> (g9 V-NY
WDl sle g Bd> (59 45 L85 )90 (S Sl
[V ] il oo 038 56 Jlows 008 5 yaud oaow

1-Gao
2 -Lacasa

o

400

Bylatepe Bras cdn O gl olps (Sodl
o BT (S sledlols 5 (55,5LaS 50 il s slassS
gl )ly &5 olSin 155500 sl bS5 [V wl
el gty g alazil guz (e wigd O
Obsl (Sadlr 05l St Luled g o) CudsS (o
o g s S g [V] ST e sl s>
s b el S gy (] sl Lol e
syl bl &l 1, oz iy Skt Wlg oo
Golew bl b colps cdb o e ialidl agles
L o lad sbml (5055 0 LeinslSgegie
5 b eelisid @l s bg sgn el
olejle [¥] 0,8 o 5l Ml loasly s
eri ol e ol e Sl cil Sk
[¥] sl oogas sloriey G55 Genm ) -MGIL |,
sl by, 1y ol ol Bl Jglate gla i,
Sl R egSaeyenl (Soiddsn adal (n (RS
b oselSei i (JW (S b iz o (S psdl oliadl
Ao by S (Ko SUl slisil [0] sas o JSa5 (5l
Jole 5l O o ol Ol kil 0 @pm s
&l amio dwy e (st peeslSe b 00isS Siaie
sole Wik anlp ol o [F] 0pF o Do
O > 098 (003 0398 Ol 4 0uiS Miaie (olerd
Ol ha i glo by, ST 4 Cend gudy
FB Gl ey onl 5l et LSS pad el 1S
3 sSde anls o [V] wsl (oo adss abiws i
[A] sse oo oolitul ol 5 egiedd] sl amin
sl 5 o s ol 5 anl ol 5l eslizsl 4 aBdle
Bl die) 50 gl 00 S Dladod g 0oy Gialidl 4 g,
do 0l Mg See (e bt Slge (S SIS
4B )5 O g 500 e slo 0oV § & ygaS (B
o S0 slasl anld bl 51 [V1a Q] el
o s 2 plesd ool & 0T G5l o @ Ol
wloyus aisip 9 o5 lad @ 5L (o) adg pac abal
VY] sg0i 0 il Sl 5,138


http://journal.nkums.ac.ir/article-1-586-fa.html

[ Downloaded from journal.nkums.ac.ir on 2025-08-01 ]

YAA 57 (V) Vo9 Q¥ JLo

uﬂm.u OL.;I)S ufw)).a P?’l" ol&uily c\lm

S e senl Joloe b G 5 00l At
i Lgs shie Ol L ooylgs g oad jeed (V4))
Al (oo 00ld gl

Sl (225 adlllae o gl (i ojll )
i plosl alBasles] uldeys @gblsl ooliwl b aS
Ol 4 (KNOs) psly wlyi ) paseia polie
Sly b by Ol 5l Slislejl a0 Ol xe
solitul  aBisle;l sla)ls 5 o Gpre (g3l oolel
cov aads Fe0 wled gloy 5l dm s a0 S
Gyl ¥ oglas )| 5l (aiBo o jg0 Ve o-Ve ) LML
Soge Soloy aiged lilojl plwl sl of w5
Eutech oKiws i solasl L pH Liolejl [V0] cé 5
s Jsb > exledl olis clie pHmeter
UVIVIS  jogdeSiwl  ofiws  awgy  YY-NM
9y Bk p eailedl psaiesll iolesT [Eutech
el OYONM z50 Job o Eriochrome cyanine R
olilesl glo s, b 5ok oliglegl olad s
Sy Sliolesl asn o VY] wi plol OB 4 O
Y sl 5l Sl Bas LS pH 8l s
23,5 oolaw! NAOH  Veo /) Jglo 9 HCl Yoo
Sy SSpb Gl Grae glerd Slge ales [YY]
e e bl bl e sl e gl (Merck)
5 oslial b @l s Bds o ol ,53 gla oo wiaie
sxe P < /o0 a5 (T-TEST) SPSS (5,ll 905
pr ol esliinl b abg e slajloges 5 35 Bl
A s 5 EXCEL 153

<5r‘}
:|_‘
T

oole 0,8los anlin g gwyp adllae ol 5l Bue
ald g Wlhns WL pgriogll Ly ouisS siais
Al oo o Jsbore 5 Sl Bis s S xSl sl
SLEe 1Y

4 PASIC oo siinie oole 10058 ddinio oole anys
5 e VoIVO ol o VY] ws asle pj L,
ol (Ve Y« SIO; ) Waterglass lade Jol=e
sl e Ve g LMW Lyld cos  Siwal
PSI plu (Jolowe b aidn ;) 0,059 008wl Jolone
19 0wl Sy YIO-Y PH 5 Y40 V0 SIO; aaseins b
PSI Jslxe a; I, Ve Y/& ALCLz Jslmo ans al> o
A e 25 AIIS = Ve g s 00380 056
cos Swal @ 1) Lade NapCos Jolro (Siwnl
Cawds OH/IAL = ¥ Jgo Corn b 059330 L Lyl 5
P = VIO-YID 5 VO-) aneils shls 353 Jslxe el
sl o OH/AL = 2Al/Si = 10,

Olye s Ve yiSTy Gl S pSUl slaadl wly
amio Cuie b eolinul SopSIl sl e
o a4 ob ooliiwl o,V pels b cegeinagl]
Vo CMxA €M) A+ CM? (Jlad) 5 ykiams gl 39,501
09,8l g0 ol (6 el V Dlxis yule alsld 4 (
Obz b peiie 38 e So 4 Vg 0 Sjga o
Nogy e ol VO-+ g idg Vo o)+ 5Ll

3 calos (sly 0¥ 555 2SI Sales] o 5l L3
bt Jbes shaie Ol aliws: b 5 xSl ol la 57 als e

1- DC power supply

2- Digital amperemeter
3-Digital voltmeter

4- Anode rod

5- Cathode rod

6- Magnetic bar

7- Magnetic stirring controller
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Abstract

Background & Objectives : Providing safe water for consumption with low cost is
one of the main objective of water supply systems. A main source of nitrate in water is
using excessive fertilizer. The high amounts of nitrate in water has a deteriorating effect
on the environment and health so nitrate removal must be below the recommended levels
of WHO guidelines. The purpose of this study is nitrate removal from aqueous solution by
Poly Aluminum Silicate Chloride (PASC) and Electro Coagulation process (EC).
Materials and M ethods : This experimental study was aimed to examine efficiency of
the effects of various operating parameters such pH (4-11), initial nitrate (25-100 mg L™),
contact time (5-60 min), residual aluminum in finished water by application of EC process
and PASIC..

Results: The results showed that the applied methods have the ability to remove nitrate
from agueous solutions to levels less than standard those of WHO. PH and electrical
potential difference had direct effect while contrast initial nitrate concentration had
reverse effect of nitrate removal. The results showed that the coagulant PASIC and EC
process, can reach nitrate removal respectively 65% and 55% , so that the optimum
condition of the nitrate removal for EC was contact time of 60 min , a voltage of 30 W,
pH = 10 and for PASIC was Concentrationin5 mg /L , contact time of 15 min, pH =
10. Our results showed significant differences between the mean concentration in all
variables of the raw water before and after doing all process ( P <0.05).

Conclusion: According to our findings PASC coagulants in removing nitrates AD
better performance than electro coagulation process. Given the higher performance of
PASIC in the low concentration and natural pH of water than the EC process, it would be
more cost- effective and economical. Residual aluminum in finished water was below the
recommended WHO guidelines and Iranian standard institute. In terms of cost and
efficacy this method could be considered as an alternative method to the drinking water
treatment plant

Keywords: poly aluminum silicate chloride, Electro coagulation, Nitrate , aqueous
solution
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