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Facile synthesis of graphene aerogels as high-performance adsorbents
for diesel removal
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(State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Qingdao 266580, Shandong, China)

Abstract: Three dimensional (3D) graphene aerogels (EGA) with interconnected networks were fabricated from
graphite oxide (GO) and ethylenediamine (EDA) via chemical crosslinking method. The properties of EGA were
characterized by scanning electron microscope (SEM), transmission electron microscope (TEM) and selected area
electron diffraction (SAED). Adsorption performance of the aerogel in removing diesel oil in water was
investigated. The results showed that the EGA adsorption capacities rose quickly in the first 5 min, and reached
adsorption equilibrium in 30 min. The kinetic analysis indicated that the EGA adsorption behavior can be
accurately fitted with a pseudo second-order model, and the adsorption rate increased with the increase of
temperature. The activation energy (E,), determined by Arrhenius law, was 23.94 kJ - mol ™, suggesting physical
adsorption dominated the adsorption of diesel oil onto aerogels. The intraparticle diffusion model (IPD) fitting
results revealed that the adsorption sites for aerogels consisted of external surface, large inner pore spaces and
small-size pore spaces between the graphene sheets. The adsorption isotherms were well fitted with Freundlich
model.
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Table 1 Pseudo-first order and pseudo-second order kinetics parameters for diesel adsorption of EGA
K k/L*min’ Gecan/mg * g R SD/%  k/g*mg” * min’' Gecan/mg * g R SD/%  Geep/mg* g’
298 0.0786 290.47 0.9201 94.69 0.0005 768.33 0.9997 6.28 745.69
308 0.0800 220.79 0.9178 98.99 0.0010 769.23 0.9987 6.80 749.74
318 0.0814 267.15 0.9563 94.67 0.0011 766.23 0.9996 6.01 753.70
328 0.0969 444.66 0.9577 74.66 0.0013 769.23 0.9982 5.21 759.41
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Fig.7 Linear relation of IPD model for EGA adsorb diesel oils under different temperature
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Table 2 IPD model parameter for diesel adsorption of EGA under different temperature

0.5

TK  ka/mg+ g * min Ci/mg+ g’ kg/mg + g« min*? Cymg ¢! kgy/mg + g+ min™*® Cs/mg * g
298 208.3260 97.0420 123.3233 202.3127 17.5562 626.9812
308 252.5321 226.3247 59.7319 468.8164 10.8255 663.5938
318 263.5845 173.3031 93.3410 395.8963 11.1630 710.4467
328 293.6968 345.5321 12.9769 644.1745 9.2546 735.8742
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Table 3 Parameters of three adsorption isotherms for diesel adsorption onto EGA

Langmuir Freundlich Temkin
KJ/L+mg"' g,/mg-L" R Ke/mg * g™ 1/n R Kr/L ¢ mg™ B R
1.1x107 3.3x107 0.9739 257.8131 0.4665 0.9994 0.0354 34830 0.6603
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