di’)b@e;v\iﬂhjcj‘ﬁ'bv\:ﬁ%"éaj‘ﬁ'b&;‘su‘d)j}su&")gw)ﬁ
@l Sl 31 S8 5 05

" Sl339s Lo e TSy 8 youle RS PERVIRPES b O
(CRVAVATIN S W VYL 71 DG

BJ.&

P 98133 e ()5 sladly) i coylond ST ()8 sladly) 9L jl sl b (ol (sledglone 51 gl 9 (o3 B Allis 3
glaaty P Cile 2 53 0,5 o Vo (P9l 9 ok ClaE iulojl plot (152 B85 4108 oy )90 M pd ()8 sladly)
Bl lojl )3 8l (gl ©j90dr U 3 )90 (SLardiged b )5 S5 5 (S PH 3 ads Ve (wlod Gloj g i )3 0,5 ) (u)S
ol gl .l ealiiw! iylesl s 158l 45 51 Ladls 3IUT g1y 03 )5 5IUT oy (8155 97logyS 515 8w bawgi g b didlus
UAE g5 Sl 5 05 7t 05 shoo VA (50 815) )13 5 05 03] 5 Lo’ (sl 5 (o3 o by o 313
S 33,5 e o3 51 gt (539 ol i (55 S S 50,1333 i S S8 U | s (05 1 05 ko
L o oaliow! (oS sdlg) 9l 5L ol (Plgi & Comnd (T J9N90 (355 3992 705 9 (334 JYBST Sl (1391 piules ]
P 5 o3 i > Ll 3,Skes 3 Sl (sl 1 0 5 85 oo 55 o9 Y+ 2T (5lod 3 oS 1 esliis
ity 30 AU 33 5 a5 Slalg) g Lo (gl 5 (33 B olodily 85 (g pgbs a5 35 ] Clo & o
5> iy @115 9 Salaio i OF 11y (59995 9 (34 (G550 ssbas alnd ST ()5 Sy 9iLi oS ol (L 3od ol W

i 85 Blge 4y 03981 leaMSl o O abai (glym

ol JA)JT w5 slaalgl ol ()5 9d 93w jis 1g IS e Sl

Benzene and Toluene Removal by Single Wall, Multi Wall, and Hybrid
Carbon Nano Tubes from Aqueous Solutions

Bijan Bina'  Mohamad Mehdi Amin’®  Alimorad Rashidi®  Hamidreza Pourzamani*

(Received July 21, 2011  Accepted Aril 08, 2012)

Abstract

The removal of benzene and toluene from aqueous solutions by single and multi walled carbon nano tubes
(SWCNT and MWCNT) and hybrid carbon nano tube (HCNT) were evaluated. In this study nanomaterials in a
dose of 1 g/l and contact time 10 min with benzene and toluene concentrations of 10 mg/1 and pH 7 were chosen.
Synthetic samples were analyzed by GC/MS. In order to analysis data Design of Experiment (DOE) softwere
was used. The equilibrium amount (q.) (mg/g) for SWCNT (B: 9.98 mg/g, T: 9.96 mg/g) was found higher than
MWCNT and HCNT. The amount of uptake for SWCNT was T > B, that was due to increasing of water
solubility and decreasing of its molecular weight. It could be concluded that recycling by heating at 105£2°C
provide better adsorption performance for recycled CNTs than their initial state. So that benzene and toluene
removal efficiency improved to 99.8 percent. This study showed the SWCNTs are efficient as benzene and
toluene adsorbents in environmental pollution control technology.

Keywords: Benzene, Toluene, Carbon Nano Tube, Water Pollution.
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