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Research Subject: In this paper, the adsorbents used to remove lead ion using adsorption opera-
tion have been reviewed.

Research Approach: The types of adsorbents used to remove lead ions, the modifications of
adsorbents, adsorption conditions, isotherms and adsorption capacity of adsorbents have been
investigated and compared based on the literature survey.

Main Results: Modification by impregnation of functional groups has a significant role in increas-
ing the adsorption capacity. The pH of the solution plays an important role in the adsorption of lead
ions and generally the adsorption capacity increases by increasing the pH of the solution. Lang-
muir’s isotherm model has been more consistent with the equilibrium data. Among the reviewed
adsorbents, carbon-based adsorbents such as activated carbon and graphen-oxide, modified by
chemicals such as ammonium persulfate or polyamines, show higher adsorption. Also, biomasses
due to their abundance and low prices have the potential to be used as lead ion adsorbents.
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Fig 2 Structures of carbon nanotubes related to A)
multi-walled carbon nanotubes (MWNTSs) and B)

single-walled carbon nanotubes (SWNTs)
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Fig 3 Mechanism of adsorption metal ions onto A)
Carbon nanotube, B) Modified carbon nanotube with —
COOH (CNTs-COOH) and C) Adsorption of metals by

modified carbon nanotube with -COOH (CNTs-COOH)

O 5 05y pela il il I8 il J s
G e (331 (8 ptm) 130581 ale slres S
A e Ol 555 Sl (6 g 3 Shas 5 0l sl
55,5 s e oyt 3 5 S S sy 1891
e Bl gl Al Sl 8 ool L Ladl S50
T-isatin-3- 3l sl 3 5e Sy 3 48 ol 0l ol
S pNasiiz 350 an |y ol o b thiosemicarbazone
O tast a8 bV 5l S for] el esls il il
Jmloms ol Lo by S glad 50 005 a5y )
Lol 0 (glas IS OISl 5 o a3 5 pbs IS 0
sl sladi gy s a Lad J b .cul OF s
i A ele Slaes S s pds imen 5 555
SEE PN U SN R VP SN P U T
Iy JS s ol (Lignin) oS el oy 5 adyisl
Cb b gy o=l 5l ol D3l s e, S by

LoV] el esls Qi s ot 5l st Ol

O yFamst F——Y
S 45 el 31 S el st IS 8l S S
sl il Olew ol gla sy 5o o=l
= esdle Jot-0V] ol a s,y e e dihe oI 6
o=l G Ul s s 5l el gesms e
Slores S 3oy dls o (Dl Oy Sl 53 esls

o Sladelow 31 G 05y Bl 43G9

Pl e S sled it ST
(e sy A 3l ey e Sl L
s ol a Jaled B ale slosey S il
Sla0 s bt 55 5w 5 b slaoy
CiS aSyl b [88] el alin Sl S S5l
ol el 5,008 e osls Ol o S gladd 56
St s S slaltla o 5 S 5l Il
e Lol sl b 5 el sl s Ladd ) 50
oS s sl s ey o peme slacile o
LS e sl oo JL! 55 3l Caslin
Sy o o, Sdes Ll el ol (ppen oS
s sdoes sl s Al e el U 5l eslis
Sl o a3 ool sl ey 1) as e
S 556 sl s mladlr gl 4 Lasa VI
S o g s Sl bl JEO] el e 8
= s VL SO caslie 5 ol olol ol
CsbaS s Vs el Sl Sl ol
B s O gy S Gl O Sy a
LEV ] c—ul

OH— ; COOH « ~CO- |t den lale slaes S
e STl el s ol (3ladle L
Laos S ol a8 Wl o5y iy S a0 e
L S e P50 w65, dlmd glaolKlr sl
DS e iy il odes c b g esls il
Jl g5 o COOH- o5, S oS uas = LAY IS
SR laln b (oSS (o S TSl ma e
Glalp wliar (il e oS Uy S5
Ol S8 g5l b s S ad sl man o e
So 5 dpbos, S 5l 0s5n ST SIS 55 el ol
b 0y S L aSl5 e COOH= o5, S 5l 0555,
Ol ol 253 o Rl (il e s S
A Sl e s (S slad S50 e
[EA] ol 55 sLal

by s sladsl lade 5 ~Sal
wils D3l ol s S o it 0 (S s
23 G Ol (S glad Bl e o

o o ke 63,05 Sl e sl e (B — el sl A


https://arcpe.modares.ac.ir/article-38-29737-en.html

[ Downloaded from arcpe.modares.ac.ir on 2025-04-21 ]

e Slodsloe 3l Qe 053 Bl $y90

Selialy S0 i g Qb il pdrliin Syl il dalye b gty

a8 &0

W g

e oo
l

LoV] ol slad sles 31 ol 55 G

Fig 5 Different methods of graphene material use
as adsorbent for removal of metals from aqueous
solutions.
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