[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

ﬁ}kd&duw‘hm.)u»dqu

Q|ﬂ| .h,?u L..Z‘.\.@.: ‘_;a.l.ﬁ Ja:u‘
Vo2 BV Slbein ATA)Y _)L:...,_.LT ;r}) Q)Lo.‘ja gv_».._l 683

2 S J5an) ot eslamwl b Head 5 50 slao! 2183 Ses pw )

rd:w\':ﬁ Mw f:,é &L&J é‘}é.g grdjev. W f‘_;.)..o;u le? ‘Yd)&'uﬂ‘ Jt5| “é‘j.;‘_;é"w uJM
hamed.mohamadi36@gmail.com lasws . ilig o5 8 «ilig oS ills (i gl Sy psks il (S 0l 1 s ol 5

/000 Qe /Y F il s

e S~

‘;_,:.-_}4‘ﬂbj«_&‘du,@b_fé‘;‘é}ﬂfwhsbJyjﬁdhyfjfa;@/w‘y/JJ/M’/.&:gjjyfgaj)ébjjjg.'d.uj i
] ilio 35S (S 355 35 4 i orboita Ll b oS ol T slad il g1l Sl oS gl i ditecn iy 3 b
bl o 1 51 o5 G 5 ol 4 5L ke iy 5 UL Sedlel S ol S o S ] 5555 ol iy
C;Jjw‘j/a.ﬁli:w/@inngijﬁ‘jLAgf‘ﬁr/Jju@'wJﬁ 4@/‘;%"_‘;’]?;7w&adafdfw&aw/rab.u'/‘j/a_hu :‘;«/)J:'Jjjj
-rL'JjJECj TDSWLNJ/@)L‘;#/LL_{MU/’L@#&LA@}M(WJJJ -’_)j‘ W[} CMA/J,:J}J.:K//L/«}J L'u/’d““:'w}ddjfdjjj:’/’
ij LQJ‘}J:J(J/J:'wb:gﬂt)‘uéfavu:d.ﬁjjj;{wwwu¢wduj&béﬁﬁbﬂ‘g)ﬂéwu‘))aL{:w'Jg;)-l.wL/.'Lﬁwlg
G S S 3 205 Ll 515 oo Sl a0 pocew IS 1 o 1/FIX DT ol Olin obidsOLs Lo o i 2 ol g S et

el gy el O3 46 o 0 O pde 5 nlio

o Jols# ot SN 50 S il o 2l jSad sl O3

Ol (i ogd (S35 pole olils (tlitgy 0aSCasls HLtils cdame il (61 585 )

Ol (i g S psle SRl (g 0Lty Hlskial ddapes Coldg (gl S5 Y

O siigr dogd (S pske o850 el oAl s g Al Wl )8 (g smdils Y
O latn 033 5 p ke ol g5y o3 Jame olCEs L 5T Wbyl i oligy A1 i)l ¥


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

ol G 03 (F) el JrS LB e 13 e s
5 NSl o CiSn glawy 55 3l 2SIl 5 e Sae
53 s opl Casgdone s K03 5l s s Gl 6l

RCO P R P Y P P L ST B IS
Sl (S3lain od 53 2133l Lt sladyl b anu
3 Sl s GGl laaysa falS 5]
Olse a by Ol 5l gl (sl 351 5l S0 4
Sl Gt boablis 53 ax i 550 slaay S 51 S
s, 0) codl atle Jh K s G O3 3 o
B G URPT R R S SR N PPN
V) dzes O ols3Kas gl eslinad 3,0 gla s,
S5 55 AL oL e (LS oyl b Sy
Wl K85 5 bale Vb Cowle (sols 0,0 Jsb o
w3 5 2l AS Slis il s 6T oS g pdioilhal
OIS (A ol lis lad] 3 Coles e 5l )l >~
Gladewl Sl oslinad =V ald 55 S o sas slace s
STy =Y b i) bl sl Sl 5 SIS
CMSB al 5 3 4 5L Y 5L e 5 st
Sl AN Cl a amps g5 Sl el slaelr s
Sl e W edle sl il Glagl 5SS
S s ) Slaasdoe Ll el
(CDI) 3= ols30s 38555 3l ealizad (A) Aol 56
5521 slass I 5l eslizal L Capacitive Deionization
Jis ) csla s, ol 5l S (Carbon Aero gel) o S
ol CDT (6543 655 55 eslnul 55 50 o3le ormbh S S
e il Skl b oS el T glads ol glsl Sl
w305 O0) cl cbe o3 sl 3 58w
S dlge S sl gbans 1S5l eslinad b sl
035 7 e s sid 5 5 Sl 153663 s o Ayl b
Sl ladul Bl 4 cd SI1E sble sl
ol el s 5 (KBSl el
(oS S OSL A 5 st el T a5 Sesl
Lads 0l Solils xSl el bys O Ll Kas LUl
oz S5l G55 oS Srae 5 Al 4 5L pde a5

YOA

----- L yoid 9 yomd SO (215505 (o) 22

PRV

o 5 Sl Gl b s S et Ol w0 Sl
el o350 15 a3l pled Al el 250 e
Ol s s iS5 Comer NIBI L Sl J
oS aum b edd adal b Dse 4 LS e
e sdwelal O leslizad (V) 3,8 513 o zes 3 SLu]
Ol & lodul 55 Cmto 5 (6353LES Ugmen olas
B L Ol yen (V) &S o ol oS Ol 5lrs | 2y s
o JLslomt (I35 e e (2 (mer
3 osid STl e Jlia e o e Sl esliz
D3 am s 5550 Olgr ol 3 slodulsh b 4 by O
e w5538l s s i 53 () Cl s S
SOl 35S 5 0T lpr 5 O (s S Coanss
DL crl 5l (oS Ol (ol aadd (2 5 (ol (el
bl 48 cpl 53 (F) WS o 3580 Jwe) 2 oo i &
303158 3 op et Ol Sl eslial 5 shie 4 (6315wl ge 55
3303 3 N 55 LGS Gl o 4 iy
R o O P Ty e PR VIR
Simge iy ol 5 oSl slaay e
bl b pbaguse d= 4 By clVl Sl
b el s 1l 55 e s Of 5l ds s $O 50
o 3 P S g 0 b e (655 4w pa Sl
Sestizal 5 sl ol gbaelS s 5 51 feols (gate Sl
b ol VT Hlasl a meie ol53Kes 53 (65,5 e ol
S b ssde s s OLS 5 SO, NOx
Sospe S 3Pl Do b oS L b )
oo a8 ol g Bl L Hpis 5 ()
Multi- glad> o d & k& gl b ol sl
Lo b 5 (RO) o Sas el Stage Flash (MSF)
Ll 31 s Multi- Effect Distillation (MED) (glal> ,»
Lo 53 sy« MED 3 MSF RO Wy i b
sladsl b ad s e b b5l piores 5 e s o8 B B U
) Klas S gl= MED , MSF RO
G e s osdke (MEDMSF) (6 s sladyl b [0
09 8 S b dais S sl b3 (Sa, 55 5 g w855 5L

- J
1191 gLl /g 6 loas /@2y 6393

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

Ol Sod g (g0t tols

b B, 550

Seslinad b a5 Hsd sl 5l s ol
eyl e A ba3T o skl abide 53 ¢S I35 nT 6513
cotle Gl by, Bdd e atle o S J5s 00 lass S
el (3 3lse el ol rms 55k 4 20 a3
SOy sSsokB S5 565 e O3 S oo
Lol (O mSasdos 60 Y3)) dswwsniy Sl 2
L s Jyen sS85, 56 (0 53 S 5,08 Catechol sl 51 SO
JS5 sl sl CedbS G sl s deadlle b e 5
ol ol b e ol 53 el 3 eins 1SCE5 (gl ks
bl 535 5 0 gl 2 ey Jol S U35 T sl S
22 OS5l STy g Al b J sy 55, SLS S
AOV) &6 8 s 55508 Olgs @ e Sy S sl
Lz g Ky 555 5 J5 IS 4 oS edal s 4y labls
Sl b O i § 513 e e T glaiid sadls o
Y Ot 0 S e bad 4 05T LS 2815 Ol
O 4z 55 00 (gles 3 el VY (GU sles s el
53O a8 513 e peds am 5340 les 3 sl YY
Ol 5 o el s pl 058 Kist al> o 5 G l> 50
o (S HeeSlin Sl osliad b Gl oy 58 05 5 S
5ol leslad Cle a5 ooy e s ol Loy
o 3 G ol s s e 4 el SU e YL gles
A bzl 018 S 5 O gl 3l enlinal U IS a0 50
SlLs a3 S o cnl 5 ool s slad 35 2T S5
Glagiinl 5 0dd o5 5 S 5dsm o 03 (el 0,5 50 3L
sk 4 oS slul ) Sl aiedls b (Kol oS
S5 S 5 bl 5 (¢ Sesll 5 e LT
Al .05 eslizal T-plot 5 BJH <BET (sla s, 5l ik
L lass Sl cnl s oS 3o nl slass S0l el gomy
Sk s a S Jisal BldSIS L 6o Dl
SIS Iolda S Olge 4 on 45 ol GBSl amie S
o solle eiS el Ol @ a5 (SO OL >
Shaliobosl 5 2 53 Ol g o axtlu 5, 00 S
Kl S o3l o 8 oS ul L 5740 pS 3L oSyl
(%)

# Mﬁd
119 1 lianls /g ol /iy 035

AIAR

W LSS Sl LOYY) cl (P55 al bl
o5 e ((Ve-) e Siemens/em) YU S SO) colie
IS BB 5 b Jslss o310 w555 (Fre =AY m%/g) Y
Sl Gl el 5 Jlesl slosls 1y oS I3 a0 055
QYY) Gl 03 S 0 s oland 5 xSl

sor YoVl s OLKes 5 Jung glaadlas s
Lol s odd sme oS Jispl glasy S Slasiie
s pl lass Sl Ol Olgee kastls o] (glen
5l cas gl oS CDI a1 e 2,208 L S
sadisnl 5o S o il a ey S Jisnl glasy S
a0 55 5 NaCl S 5 51 se VY XV =¥ o S
Sl 7t S 3 B 550 e pmie (Gt )
J;MW;Y@/AJQTJJsm;)\;w,ﬂgmcm
D530 31 p 5 o2 bl & alje ol s s eslinal o S
00) s Cd=NaCl s 5 51 dse YV

S bl Gua L YA Jle s 58 O 5 Ped
VY Glls pliS a8 ol 53 5 eslizad L oppd slac|
MY oy deoy3 88 Gl s Ghge 55 oS s nl 55,500
.JJMMM))YY}V{J':;A Loy YV (b Ao
sl e Slazhle s Gies il Sl Jols il
OV 35 VG slocile s iy Gl Ol

el YooA dle s 0L 5 Broseus «5 gladdllhe s
Lo sad 315 T/0 -0 (gla3lds Jlas! L L 38 50 sl
2 pS e Yorr 6100 Usle NaCl il L S
adlas opl 5s S bl 1 Of doys AO/A LAY 2
Sl sblg sl sl dgle ) 6, Sl
3 Vb Ao skasOLES a5 A3 plnil 33 p sl
Ctle el andlles ol 55 (VF) 55 el ol oA
Sl 5l gps Wgn Jolge Sl s a2 S I35
R S N1 I IF ST ISP N R R
J=d - Sl el el 5o de 3l il sdls aw
Sl g Obx SWs 5 6opd Julpe sl ke pH
pesa 53 e Ol 5l is a5 Gl Oledll
el o S 55l s S a5 (g5 Jolse il
28 A s 2o


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

R orse ke 5 e Jalse A4S o sk D3 4, S
il 03 S S Uispl Sleslial b sl als30 5 Al b
Sl (835, Chle ol Wla S 13 ) 5 4e andllas
ol s s Lo S s sl 5 s pH 0L
ol s g Szt a3l )50 sladsloe oS
St b gad Sl Blas Cil s 5m s (6,8 4 g0
Gras oAb B Sl s ade VY G ol el ol
ol sla i sliad @ a5 L e 3 (Slad 50l 2IUnS dslos
a5 oY s s gl aS Dy iy ale
Cwd a glaesls el s w0 gl oy Jool s 5 A
Oga3l 5l eslizal b s SPSS 5 Excel 53! o5 by ool
D3 oS 5 s 358 Ogmm (Stemes b (5
Aol i 5 cilehe glpH 5 W3, Jlesl L a S
53 ol Slelily Sy 2 bzl ol 86 dasy Sl
g Sasm s 5 osh ol Sl sl glaclle
bbb 5l (S Osls ki L aS Sy ge pl 2 S5
ﬁuﬁ;:ajlfl.\sﬁm;:;\ Luf»ljliﬁbaxilaﬁ ol

1.80E-04 -
1.60E-04 -
1.40E-04 -
1.20E-04 -

X

B ]

3 1.00E-04 -

3

i=d

o

51

<<

2 8.00E-05

Q

©

4

o

E
6.00E-05 -
4.00E-05 -
2.00E-05 -
0.00E+00

Yooo
(mg/L) cdaké

----- L yod 9 yomd SO (215505 (o) 22

L;lf))bd.a.,\.& oslai! ojs.; ‘_5‘“5)'3‘)‘}:"&5':‘2’“.’.&)'3‘)5
Olmio ol en 4 oS Jisnl Sleio 31 (Glas gams
)(J:é n.l.i:v.a o.l.:au J}Jwv b—m‘dduw BE szlﬁ
;t}»p@;éwjjﬁhd}uw\&ug@,;.m;
bl 5B s o o 5l Ll 8 laded by (Saadly
al{;ﬂ:@lﬁ.JJqudﬁfjle-L@ToﬁWJLa}\
S 83 e 5 IS 2B 0 S U5l Slis Sl e

LS el 1y Wl
Cope a4 a5 osh ol I S gladpel
;.l...:\jeu.:\u)ajub.k,ﬁo:\b)j&uajjiﬁ\w\w)lm)u
S0Lr Las o B Sl 058 5 LT Codr bagy gl
Cose 4 4l O S Culds s e ol
Q\MJMQMQUu;&)\}éﬁfoJ\Ju‘J))Ar)\Jw
ez S o gl stiasolls Wl O S
S Sdisnl Sl S Sl g S U]
© 5l e 4 el Ll S s ey wlse b

o
N

oS I5anl Glasg i Gl cud b 5 NaCl (g5, Sl Jleamadlis 1) K

- J
1191 gLl /g 6 loas /@2y 6393

Ulpl bazo Cublsgy ole ol Gludg fu ole swliad


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

Ol o2 g (sr0sw sl

el g Lol 3 5 el o) U1 ol s s S
ol 5INaCl Gl Ol Calg 53 5 Golagn ws Aul
LS MalS e IS Ll ol eals OLES V=Y gla S8 s
il 5 sy iUl g dols 5 s PH als oS el
el 1 NaCl Gl oleily 0L = il (o5, wlls
ol 031

oolital b oS sadisnl b ST @ by il
5 PYWIA MY/gr Jslas b etasolis BET i)
Sheslinal b S gladisal ok 50T @ by e el
nm o s sdss s oS sls oL T-plot s BJH gla i s,
Cosd as Sla Jodod o oS el S5 4 rﬂ ol YA
g0 /¥celg Jslee BIH s ealinad b otel

Sosd i b 5 s A ez Sl Olekil) (555
dac - (’L“‘: 05 Okl a5 5 2 5 (S50 ;.j
e Okl e 4 plaas (ol Aol 5 W o e
Ol 055 o sSaa by o S slad 3 pl bl o 55 s
5 CES o Dpe 4B NO-T De w4 0L 1B L

A e 1SS e lgs st

Ladl
6u916;uwﬂzQ@?@;Jbﬂb\uuﬂw\ﬁ
chle wile e Cilue gla bl 5 s S eslinal )l
2 by S e ol 5 oo pH L > ol (o5

B o s Ol s hele & asy ok Sl Al

--#--pH-57 —A—pH-7 — = — pH-9

YA -

Yo -

Yy -

() Sie>

£ -

(50T Ol o

(0*mL/min g3 5+/0 em sy xS o aloob O+ mg/L chle) ;i spH 5 LOL > s ;3 NaCl Bl s s 1Y S

# Mﬁd
119 1 lianls /g ol /iy 035

i


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

s &S OLKes 5 Jung olids L Ol Olse gl
slads 5 V/Y xV+ Mol NaCl/grAerogel 3=
Mol NaCl/grAerogel Jo tr piee sl of
S Q\J&mjxu axJUas Oeoma 9 A\0) LgY \ AR
Isnl 5 2 bl 4 NaCl 5 # mg ol Olgs O 5
gl 52 S Jis il Glany s ba 5 OF ol Ol
AN O gy u.f:..m e Sls PSe/o) (gls pne
LaS il ands cpl siSuul Ll o 4 coul (r=4/A))
el @l [ ode Ol Ko cdale il
o Llg o NaCl VL slackale s Ol Olpe (20153
Ol Ll 5 S Lss aY calis als s

) il S Il e b
5 S isal cdsl S sl lass S LUl
35 (Ko TS D Bl ke 4 gl ol o

----- L yoied 9 yomd SO (215505 (o) 22

Couw

Sl im s (3 S S, 3 S e 2 4 Gt ol 53
S 250 GPESS Sl eslimad s wtls, o
G 53 5 550 ol 5l oI55S s 4 (CDT)
s S RO) o gSias sanl 3 51 ol Bl 4
S S Al G G sy 5 (ED)
i S ) o skl e 530S SLELSTL(Y ) 3
oS 5l slass xSl sl eslized L CDT S Wsls oLis
SINACl Gl o 5sB sl3l glea HLas Loyl 5 55 el jm
el 5 5 a8 sl
Slsa Jlis Lal,s 53 oS S sadisnl 5l G onl o
A oslizad NaCl glag o i shate 0 L e 051
ol bl sl sl LI N S s S sbokes
il S Ui pl slass xSl Gl 05 NaCl clale
w ol Ol V0 mE/L chle s &S gosb 4 Ll s
5321 31 o8 2 il & e IS 51 Jge VPPN

Dy S

Ed=0.5cm Bd=1cm Bd=1.5cm

[

Yo -

Y.

(VA

V.

( mL/min) 9

Yoo

18-

Gl VO 0L St 5 pH =0/Y 0+ mg/L chals) Cilises laalols 5 b o3 53 NaCl Gl s s ¥ K3

\2Y

- J
1191 gLl /g 6 loas /@2y 6393

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

Ol o2 g (g0 sols

Cle sy Aoy YPIA G ol g bl o NG s
G S Lasy oS alas 51 eslinal Lkl O35 ol
woar g boaddllas ol 55 g eslatal 5y s S Slaes
BT sl Lsts VY Ly 01 sl ST 5 5 ge LISl
Oleily Las g oSN sl il58) b sl b ad ol
Olser gy addllas cpl 51 a3 b 51l 0 Al58
o i S S5l e (S ) ol S
ol e g Kb Ol Ol il Cas 3 LS O
Use M5 O kS 5558 Of pe Slasite 5 osle

3,5 e 1y sy Sl sl

S 4o
(b el 5l 4 S s Gla s ax s L
6LAJJJS§.” )‘ oslau qu)dﬂ J)"' “ céJLA:.;\ 9 L;ud-w
6 (CDD) 3= ols0s 5855 55 oS Jispl
5ol ) 5saCd 5 ops sl 1 S sk
L;ral)jwl.b 6‘0%M‘f} sl Mﬂbdjjﬁ,a
w4 axg by s g, va": S pd s J{Ua ol
o) S a e S sadisnl W as iy sl i,
a8 5 Sl Gble O mls oy e s b L3
A s IS w5k s Sl s b piS

S8 g S

Sl i) i) e aabOLL Sl 2oy dlis oyl
i Ll b et S e o2 Silem L S
NG|
5 b sbcsb 3l 0Baeng S cl S5 ow oY
At Sy pole oKl cuilig aaSils Al
Al 1y S5 JLS i
ol saSls oiulesl o jis o e 51 OB 5
bas wdige JiSu s A deed (S e ke oK
ARELST acalex s 4 ol @551 Olele

IS il

# Mﬁd
119 1 iy /g ol /iy 095

\PY

oaia 35 Y ISKS 5s a8 b Olea )l 0L ol 4
Lol et 41 (83353 Ol o o Ol e [l 31 b
030l 55 bl LT s b e 51531 NaCl G
& S o Ol 5 0L r DA il sime dlaily s s
P/ V) el J5500 5 05 2 sl

ol s o3ly il et 4 Y SS s pH ol pis S0
wllan cpl 53l Laside Jlsged cpl 43 45 sb Oles
22 S Gusb 4 Al e bl o i pH sl L
Golel e IUT ol 03 s sl 1 &b e pH=OY
slkily 5 pH 2als o ol s alaly sdaasolis 50
s p<e/) 53 NaCl Gl

Ll ok 03l OLES g 4 T JSE 53 S sb Olan
Sledily sl /0 = 1/0 51 by ;K1 oy dlols 2alS
Loos A G e Jemily BN 0l o 40
53kl Rl (SOSI ss gbeaY i LSS
Golsgme alaly sl gbl gla Ul o o5 5 se
e Ly P<e/ey 53 NaCl G Okl 5 o3 o
Gokias 0Lz opl 5 Aol Cwes 4 0 mL/min s s =k
Sl Gt oo ans STl a8 o 3 oS 55 (]
53 e Ol 5 s akly Lleals Wby Sl
Aol aS pl e bl ol sl esls OLAS o 4 Y IS
50k g b laly el 228 B S ST s
B Lo Sl pl by K o Lay 0L 035 sSae b
LS 13 s o3linad 3550 Lasl Al 5 e 5 03 L]
LS sladianl Sl eslinad b G5l als30 5 Aul
S Ll Sl 55 olae (2 sl LIl sblse 2
s SISl eslinad L (CDD) 5l als30 6550555
ol 3 b (L8 Gladul 3 b aslie 53 o S I3 0l
Sl 53 @t Sl Do 55 (o1 e g Slaesls
(Ml pl s g s a4l s edle Ll sy s
w53 gl (K88 S0 L5 sy Sl e Jsb o i
) ol Sk S5 5 o el

Sl 935 Ko il LS g5 el 5 Sllas
Sl Lalaze g eslizal 5 50 (glas s il slal 5 sliad O goeen
Loy chle 5 o5d Ol e oslinad 3550 oS 550


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

6\.:.4

1. Arab F. Desalination of water supply: past, present and
future. Water and Environment Journal. 2005;64:11-
20 (in Persian).

2. Amidpur M, Zamen M, Sufari M. Optimizing of
energy consumption in HD solar desalination systems.
Proceedings of Sixth National Energy Congress; 2007;
Tehran (in Persian).

3. Benko KL, Drewes JE. Produced water in the Western
United States: geographical distribution, occurrence,
and composition. Environmental Engineering Science.
2008;25(2):239-46.

4. Taghavi M. Water and water distribution in the Geshm
of island. Gheshm News Magazine. 2005;104:21-22
(in Persian).

5. Ghanadi M. Urban and rural desalination systems in
Iran and their water quality. Water and Environment
Journal. 2005;64:3-10 (in Persian).

6. Binayi S. Operating experience of desalination
systems. Water and Environment Journal. 2005;64:29-
32 (in Persian).

7. IOGCC/ALL C. A guide to practical management of
produced water from on shore oil and gas operations
in the United States. A final report prepared for US
Department of Energy. Tulsa, Oklahoma; 2006.

8. Yang KL, Ying TY, Yiacoumi S, Tsouris C, Vittoratos
ES. Electrosorption of ions from aqueous solutions

----- L yoied 9 yomd SO (215505 (o) 22

by carbon aerogel: An electrical double-layer model.
Langmuir. 2001;17(6):1961-69.

9. Funston R, Ganesh R, Leong LYC. Evaluation of
technical and economic feasibility of treating oilfield
produced water to create a ‘“new’” water resource.
Ground Water Protection Council (GWPC) Meeting;
2002; New York.

10. Pekala R, Farmer J, Alviso C, Tran T, Mayer S,
Miller J, et al. Carbon aerogels for electrochemical
applications. Journal of Non-crystalline Solids.
1998;225(1):74-80.

11. Xu P, Drewes JE, Heil D, Wang G. Treatment of
brackish produced water using carbon aerogel-based
capacitive deionization technology. Water Research.
2008;42(10-11):2605-17.

12. Welgemoed T, Schutte C. Capacitive deionization
technology (TM): an alternative desalination solution.
Desalination. 2005;183(1-3):327-40.

13. Farmer JC, Fix DV, Mack GV, Pekala RW, Poco
JF. Capacitive deionization of NaCl and NaNO3
solutions with carbon aerogel electrodes. Journal of
the Electrochemical Society. 1996;143:159-69.

14. Ying TY, Yang KL, Yiacoumi S, Tsouris C.
Electrosorption of ions from aqueous solutions by
nanostructured carbon aerogel. Journal of Colloid and
Interface Science. 2002;250(1):18-27.

- J
1191 gLl /g 6 loas /@2y 6393

Ulpl bazo Cublsgy ole ol s g fu ole swlilad


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

Ol o2 g (g0 sols

15. Jung HH, Hwang SW, Hyun SH, Lee KH, Kim
GT. Capacitive deionization characteristics of
nanostructured carbon aerogel electrodes synthesized
via ambient drying. Desalination. 2007;216(1-3):377-
85.

16. Broséus R, Cigana J, Barbeau B, Daines-Martinez
C, Suty H. Removal of total dissolved solids, nitrates
and ammonium ions from drinking water using
charge-barrier capacitive deionisation. Desalination.
2009;249(1):217-23.

17. Pekala RW, inventor. Low density, resorcinol-
formaldehyde aerogels. United Statse patent
US4997804. 1991 Mar 5.

18. Mayer ST, inventor. Method of low pressure and/
or evaporative drying of acrogel. United Statse patent
US5420168. 1995 May 30.

19. Farmer J. The use of carbon aerogel electrodes for
environmental cleanup. USA: DTIC; 1996. Report
No.: LLNL654.

20. Younos T, Tulou KE. Overview of desalination
techniques. Journal of Contemporary Water Research
& Education. 2005;132(1):3-10.

# Mﬁd
119 1 iy /g ol /iy 095


https://ijhe.tums.ac.ir/article-1-23-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2024-05-19 ]

Iran. J. Health & Environ., 2012, Vol.5 , No.2

Desalination of Saline and Brackish Waters using
Carbon Aerogel Technology

Mohamad Reza Massoudinejad', Akbar Eslami', “Hamed Mohammadi', Hossein Najafi', Behzad Rezayi Fard?,
Gholam Hossein Joshani'
! Department of Environment Health Engineering, Faculty of Health, Shahid Beheshti University of Medical Sciences, Tehran, Iran
“Bachelor of Environmental Engineering, Institute of Nuclear Science and Technology

Received; 10 August 2011 Accepted; 11 May 2011

ABSTRACT

Objectives and Background: The increasing demand for drinking water has led scientists to the use of saline
waters, but existing desalinating processes are very expensive. carbon aerogel is a type of organic aerogel that
is suitable for desalination owing to its unique porous structure. Low potential of fouling and deposits, very
low wastewater production, electrostatic regeneration of acrogels and, in turn, no need to acid consumption,
and lower power consumption are some of this technology benefits.

Materials and Method: In this experimental- analytical study, the purpose was survey of saline and brackish
water desalination using carbon aerogel technology and its comparison with electrolysis. The community
studied was synthetic salt water samples, using of TDS and EC indicators. The minimum synthetic samples
were 243. In this regard, after polymerization of Resorsinol and Formaldehyde compounds under ambient
pressure conditions and then its pyrolysis, we fabricated plates of carbon acrogel.

Result: With manufacturing in the pilot-scale, the effect of different parameters, including input salt
concentration, current, water flow, distance of between electrodes and pH, on NaCl sorption amount of carbon
aerogel electrodes were studied. Generally, adsorption amount increased with increasing of current and NaCl
concentration and decreased with increasing of distance electrodes, flow and pH.

Results: Fabricating reactor at pilot-scale, we studied the effect of different parameters, including input salt
concentration, current, water flow, intra-distance of electrodes, and pH on the NaCl sorption using carbon
aerogel electrodes. Generally, adsorption capacity increased with increasing of current and NaCl concentration
in the inlet flow, and it decreased with increasing intra-distance of electrodes, flow, and pH.

Conclusion: Under the most optimal conditions, our results showed that the NaCl adsorption rate on carbon
aerogel electrodes was about 1.43x10—4 M NaCl per g of carbon acrogels indicating its cost-effectiveness.
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