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Abstract

High soluability of nitrate ions in water cause the dysfunction of many existing
treatment methods in the removal of this very dangerous ion from aqueous media. On
the other hand, due to the need for in situ treatment methods, in particular for
groundwater, the replacement of old inefficient methods with new compounds is
required. In this study, for the first time, the efficiency of activated dendrimer- graphene
oxide for nitrate removal from an aquatic solution was investigated. Experiments were
performed in a batch reactor and the main factors of pH, reaction time, and
concentration of PAMAM-GO were investigated. The highest removal efficiency was
obtained as 90% at 0.025mg/L activated dendrimer- graphene oxide, pH of 7.5 and 15
min reaction time. The results showed that nitrate removal by activated dendrimer-
graphene oxide is correlated with nanocomposite concentration, contact time, pH and
initial concentration of nitrate. It seems that ion exchange between nitrate and chloride
is the main mechanism of nitrate removal by activated dendrimer-graphene oxide
according to functionalization of activated dendrimer-graphene oxide using
hydrochloric acid. This method can be used as a suitable method for in situ removal of
nitrate from water and wastewater due to the desirable ability of the nanocomposite and
its optimal compatibility with the environment.
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Table 2. Results of nitrate removal and the corresponding standard deviation

Nitrate concentration A PAMAM-GO pH Time Removal Standard
(mg/L) Concentration (g/L) (min) (%) deviation
45 0.033 7.5 5 74 3.7
45 0.033 7.5 10 83 1.5
45 0.033 7.5 15 86 2.4
45 0.033 7.5 20 81 33
45 0.033 7.5 25 80 2.4
45 0.033 7.5 30 77 5.7
45 0.033 10.5 15 78 2.3
45 0.033 5.5 15 82 1.8
45 0.033 3.5 15 68 2.1
45 0.017 7.5 15 80 3.5
45 0.025 7.5 15 90 1.9
45 0.008 7.5 15 74 4.7
75 0.025 7.5 15 75 2.7
110 0.025 7.5 15 60 23
200 0.025 7.5 15 50 2

N e 2S5 0 5 S5 e del 1 sl J sl pH
s aslizal Jlo s

s S5 gl 58U 51 S5 1 5 S e shaesy
&bl Sglime olia 5o i3e 556 e it Lt bl
3 S sSUs e gl g palie) LS L il
C 8 o (Sl sl Csa 4538 s ey
.(Alighardashi et al., 2017)

3 omlin i 03551 Cmwsay (gl Lnas poi las)
‘.\_;s@j@,,. bl s> s 1y Ol s Wil &y 3 alSsl
398 25 G505 glome 3l Cu gl 5L e s Sl
A e a2 5385 Sl s 4 ol D5 sl
.(Federation and Association, 2005)

slaids £ ploy Due 5o g ladds O Sloj Jolsd 55 & gl
5 (Vo V) PH b 5l ey &l Sz slo o
28] 3,8 s a1t JLab Coy el e i
S il

055 /FY ity slad Slo 5l a5l e g g
15l (550 58 5 xSl B 5 sslinal L iplall 5588 cs L
b3 458 csluv mini 1240,SHIMADZU +&aws 5 iy

Journal of Water and Wastewater

[EPEMPRRNIUEN WIS | RF KIPP] SUSPRCNI I | £ FLINW
sl wx_....b:t_?):fa’ia’ LSL"ﬁd“'C‘L"“? [GERVEY e)js

S

ZEIPU L BPIPO- PRT I o
S 3SU i by g oy 5 ks J51s 5 bt
s Jlsd oy 55elS 5l il o2 clile wile e pH
W88 s LSt 3l S e s

ol s ol s el s Ls i
.(Federation and Association, sai 45|, gla Jesl,sius
NG Yaals s pH LS50 5 acss 51,5 bl 5,50 2005)
it S Eoy 5 5alS 5l aids 50 5 0 yolie s elad oo
sl s Gl coble [len s s LaST 31,8 0y juss
3550 Dl i e o s e Sa Vo BYO glac il
B SN s

5 bl 93 b Coli b als e a s bt lesl cpl s
I8 s s LT olazes 31 Kes lily 35 sl s
adda palie Pl g b 5l Ol s Sz Joloe 126 8
%ﬁj#@-ﬁﬁ%xﬁ)\eﬁ;uﬂvnem@i"hﬁ

Vol.30, No. 1, 2019

N

VWAA Jlo o) oyled Fe 550



RY

dx.doi.org/10.22093/wwj.2018.67173.2275

wodd o CuaalS il 2L b))

ol o ooy s ) Sl ns el

bl 5JLT-%-¥
Lot lajl €bs 5 Como 5 plabl oy o 2l 581 shieny

O Sl oSl shtea 2oL YYO 5 YY e 2 Jsb o
.(Archna et al., 2012) a5 S |1 3 5JUT 5,50 &l 25

I obasl 5l Gy Dl g Bl plossly o 6l
A5 eslazl ) dslas

IS5 L e do e o s adiged UT 5 (6l eismd lles
S eslal b Gl S0 bt olie Jlasl b Culg sl
3,54 SPSS-16 | 330 5 One-Way ANOVA bl osmesl
Olas ¥ dsaz 53 leslns Bloil 5 (STl b Sl 8w i

(1-C,)*100
Cy

")

C)‘JL“JJ.:\.’M)JZ

OT BE 45
ol s asls stobes s adal anl B 5l ey Ol s cble 5 54 Gy 5 Gy

'.."“',.-:;-1;"-?.,- e,

.
<
X
‘

~ “ne
K \ et (e, - o ©

R o » % o
4 - ., ey

o .. - .
[ e K

L.

Dendrimer Core-Shell Mathematics

Ng::?ae;:f : 0z = NNS Surface Group
Groups - Amplification/Gen.

Number of . =
Branch Cells| -~ BC

Molecular . -

’ MW=

N NpS-1 _ Number of Covalent
c Ny-1 = | Bonds Formed/Generation
NpS-1
M, + N. | Mpy 2 + M
Np-1

Surface Groups Molecular
Generation (2) Formula MW Diameter (nm)
0 4 C,,H,oN,,0, 517 1.4
1 8 Ce,H56N,60,, 1,430 1.9
2 16 C1uoH265N5s055 3,256 2.6
3 32 Ca0:He0sN12,060 6,909 3.6
4 64 CoroH1245N250014 14,215 4.4
5 128 C.1262H2526N506 0252 28,826 5.7
6 256 CoeuoHs085N 1015050 58,048 7.2
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10 4,096 Cog0a2Hs1555N16376Os 155 934,720 ~13.0
Fig. 3. Image of PAMAM-G,
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