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Table 1. Nitrate pollution in water resources in some Iranian cities

Nitrate concentration (mg/L)

Province/Cit
Yy Comment Min Max Year Ref.
Gilan-Mazandaran Groundwater 0 110 1994-95
Wiz Lok Groundwater 5.19 85.49 1998
(Karaj)
Behshahr G.rou.ndwater 3.1 45 1997-2001
Ghazvin d.Dr.mk‘.ng water 6.95 96.6 2000-2001
istribution system Panahi &
Isfahan Groundwater 21.4 248.3 2002 (Panahi
e Moghaddam 2012)
¢ Drinking water g
Zanjan qo s 17.4 69.1 2003
distribution system
Kermanshah Groundwater 4 84 2004
Malayer Groundwater 19.36 74.4 2004-2005
Hamedan G.rou.ndwater 5.28 17.6 2004-2005
Arak Dirislsling vietee 19.93 132.9 2005-2006
distribution system
Northwest of Tehran- Wosrati & Van Den
Hashtgerd Plain Groundwater 9.70 62.63 2007-2008 Eeckhout 2012)
g (Joekar-Niasar &
Tehran Groundwater 5.50 124.80 2000-2001 Ataic Ashtiani 2009)

Sladlks (Wang et al. 2005) ass o o | QT—U’_"LLL.‘
JM\ao\onwa;\qQ\ﬁgdp@jﬁgﬂﬁm
Sty Smenl 51 (58 ol 0 Cod ol sl
(Ota et al. 2013; Tofighy et al. 2012; 4 il o ,l5,55 »

Bhatnatgar et al. 2008)
s 51 g i il sla by, alllan ol s
Selinl b 3ol 5 a8 mae L szl shaal
PRI S Y| IR Wt S S K PP O] L] L PO
BY S-SV IR U] O 10 S PR SN ITINGI JCR R R E| PR
3 S5 S5 o sl bl i Sl 4 e
sbiedy oz b bl g s Slas sl (655 5 (bt
$laos= S sPH (wled g glos wosls Sud b s a5,
el (eSS sLasislasl olsten odr anlb 555 2 o5

b b, g5l =Y
swsle Llug 518z lasl s s sy pm sbtalesT ol 1y
Joe 2529 2l o pH « (Jlim s (55515 b liio (3500
3L sy 5e 2 besT Jsame g b s GBCUV/VIS 911
WQJJN)\Q\JJ:JCAEL&d;aj\x\d\ﬁ.mnu:w\
S Jb S as sslizal | S e 8,8 cs W NitraVer 5 HR
sirie 1 S (5l S Wb o S 5had eslizal G ) s
L_“}S‘;T:SL?CE_.JGLAL:LgLQ@;.:ﬁf°—V° ui.»}s»\,wja

: Merck

1497 Jlu P ajlods

Sl 50 ol =TV OY s bl (s e glas sl
ASed s o S ALY 500 ci el o a5 Ol as sl
(WHO 2011; EPA 2012; Instiute... 2012) culss, S
i 6l oml bl 5 Vb D bl o5l S ol
Aslans glaan b slaslizal pl by adbie oo b
ROy W Iy 1 O UE T Y S ORIV ) U R PP WL O 7%
s, sks (Bhatnagar & Sillanpaa 2011) 53 sal g5 i
ol 5 8 oS5 e S 5 oS S
oSS 5 sl s b i sl S e S
(Kapoor et ol sad o3 p )0 b aalllas &l o5 Bl | hatess
oalal g 253 olSS 5l la 2y, ol olae 5sal. 1997)
Sl s Pk ol dlea ) (b Sl B, Ol 5 0
sged e (b sla g, o ol Sllee iy, S ol
{Tofighy & Mohammadi 2012; Bhatnagar et al. 2008)
o sl odr anl b s olsn S cl Jas 550 55 5550 )
Sl izl e s Jld o S s ged sl YL b b L sl
Sl 5 et s slzed 15 ol S IS
(Nunell et al. cusl 55 95 conlin losas YT 51 ol Gi> s ol
5 o5 e ooy JUd S s Slas 52 21 12012)
e 5 03 50 arsds Ly, Ol 25 G s ghadils Clls s
Wlesgas 40551 Jlad o, SL Ol s ol (Sail Oladlas
S & 504 (Bhatnagar et al. 2011; Nunell et al. 2011)
D e e o e
Slalele glons S imam placd (ol 53 rizpen - lim o

ulsligul ¥


WWW.SID.IR
WWW.SID.IR

ol Al 5 b Ml

o JS d> e 55 (VG) mnuuww;;\r;v ek
Ot 695 0 B s sl 3l el Y Sngy 5 a2 L) o]
O3,z 5290 Jsbmn el o ol Ll Slams s 55 o (bt
el o sl dlo e s szt wile i o il wiy

580 o4 BG Tylazsl st aslal Jlab o S s

‘533.:3[5&\3&)3“ Sleslal b ‘;ﬂh.u C)La‘—f—*
Y e

ol CTAB " g 5lamst o Uy 5 ChoHoNBr g las J 503
>3 Y0 Lg\_u):)Y)_nLrLf </aY WM@\J@CA_E.U.
J_.:vbbl.o.:_.»‘rjjﬁd)_n \ﬂ;‘f/() L;Hrj_?jw}:_-ulod
) s 5 CTAB o les Szl (Baghdadi et al. 2014)
BE 45&:,\_.»‘ C_,Jl;‘i%)}_“ j‘ w’;lé.liCMC .&:A_w‘ s bb‘b QL.‘.J
sacils 5lul cIb CTAB slad 5o ool 51 5L laie
O3 Sl slacable 55 o ams o Je S5
ils 51,8 Laea s suSTy 55151 &y s CTAB sla) S sa
Ol CMC iz jlade ol by vacms ol Jos 025
) i ol S Gds Wil 0 AG/BG &S (larcivg jlade
shie OF ;=) G o 53 CTAB Sl S+ /VPVY i ol
{(Choi et al. 2009) .5 J>

NN B

Fig. 1. Chemical structure of CTAB
(Baghdadi et al. 2014) CTAB ke slslu-\ S

Sl S o 4 CTAB 8 VFVY 538 L1 5l s,
S 1B s S35 4B V0 Susds e ((pH=Y)
s Celw 9 Ldlame g s LSyl qAG/BG}\rJfT o
oSy sles 5 oley Slamh 55 v Jslns Lo glos
(Basar et al. 2004) .3 r\_':;.?\ 0lSes 5 Ll andlas ol
CTAB 8 i shitedy julas ol 48wz S o Ll
S8 g los (b )5 ea g @B VY 5l S Jlab o S law s
o ool 5l ol o 281y (595 2 58 L6 5]
)N-é—{)‘d;m;@:-“u-*-:”bwzkb%” Lok ey
Fr slas L sl 55 o w93 sanltie Jglona 0135 o0 oS0
Sl g ol 31 ot oslal ls o S5 oy 455

10 Basic Granular Activated Carbon

Cetyl Trimethyl Ammonium Bromide (CTAB)
Cas Number:57-09-0

Critical Micelle Concentration (CMC)
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Brunauer, Emmett and Teller (BET)
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Scanning Electron Microscope (SEM)
SEM HITACHI S-4160, Japan

Virgin Granular Activated Carbon
Acidic Granular Activated Carbon
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Fig. 3. FTIR spectrum curves of the VG, BG, CS-BG
adsorbents
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Fig. 2. Nitrate adsorption by different sorbents (initial Nitrate
concentration = 100 mg/1, temperature = 25 °C, and absorbent
dosage = 0.2 g/50 cc, pH =7)
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Table 2. BETdand DR test results

2 3 3 3
Adsorbents BET(m—) W s (ﬁ) Viotal (ﬁ) Vs (ﬁ) Micropore fraction (%)
g g g g
VG 888 0.376 0.480 0.104 78
BG 901 0.400 0.490 0.09 82
CS-BG 722 0.310 0.420 0.11 74
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Fig. 5. SEM images of sorbents (a): VG, (b): BG, and
(c): CS-BG
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Fig. 4. Nitrogen adsorption-desorption Isotherm at a
temperature of 77 Kelvin Degrees for VG, BG, CS-BG
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Fig. 6: Schematic of impact analysis of each step of final
treatment and nitrate adsorption mechanism by the CS-
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Table 3. Synethetic coeffecients and constants for the CS-BG sorbent
CS-BG sls (St Col 8 5 ol 5 -V 5oz

Intra-particle diffusion

Pseudo-second-order

Pseudo-first-order

. 1)
R? k, (mg/g min'”? R? Qe (ca
0.70 0.033 0.99 6.402

Kx107 (g.min’ R e (cal.) K107 qe €Xp.
'.mg) (ng/g)  (min')  (mglg)
8.42 0.89 68.39 1.84 6.4

Table 4. Langmuir and Freundlich isotherm coeffecients and constants
G045 SV el 4 by e Sl 5l o -F Jos

Adsorbent Langmuir isotherm model Freundlich isotherm model
Qmae  Ki R, R? Kr 1/n R?
CS-BG 1534 0.02 0.20-0.67 0.99 0.78 0.54 0.99
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Table 5. Comparison of the coeffecients and isotherms for nitrate removal by carbonic sorbents obtained in the
present study with those reported elsewhere
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al. 2004)
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Untreated activated carbon Langmuir 0.0268 14.25 - - (Cg 8 lelt)al.
Activated carbon post-treated by : (Cho et al
cationic polymer Langmuir 0.0476 27.65 - - 2011)
Granular activated carbon post-treated Present
by two-step: alkaline followed by Langmuir 0.02 45.34 - - Kk
cationic surfactant post-treatment wor
el Lot ) S e 5 o ) S e Sz 7
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(nitrate initial concentration = 100 mg/L, temperature =
25 degrees Celsius, sorbent dosage =4 g/L, pH =7)
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