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Adsorption kinetics and mechanism of toluene on KOH
modified graphene
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2. State Key Laboratory of Petroleum Pollution Control, Betjing 102206, China)

Abstract; Graphene was prepared by improved Hummer's method, then modified graphene (MGE) was prepared by ultra-
sound-assisted impregnation with KOH. The morphology, functional groups, pore size and pore volume of the materials were
characterized by TEM, XRD, N, adsorption-desorption and FT-IR spectroscopy, respectively. Meanwhile, the influences of
different the concentrations of KOH, ultrasonic time, temperature condition on the adsorption of toluene on the properties of
the modified graphene were investigated to analyze the adsorption kinetics and mechanism. The results show that the specific
surface area of graphene and modified graphene are 427. 72 m*/g and 439. 24 m*/g, respectively. Under certain conditions,
the saturated adsorption capacity of toluene is positively correlated with the ultrasonic time and temperature. However, with
the increase of KOH concentration, it increases first and then decreases. At the temperature of 25 °C , the toluene concentra-
tion of 1300 mg/m® and the adsorbent mass of 0.3 g, the saturated adsorption capacity of modified graphene to toluene pre-
pared by 6 mol/L KOH and 3 h ulirasonic treatment is 212. 75x107°. The adsorption process fits the pseudo-second-order
adsorption kinetics model. The adsorption mechanisms are pore filling, hydrophobic interaction, -7 interaction and hydro-
gen bonding.
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Table 2 Toluene adsorption properties of different

KOH concentration
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Table 4 Toluene adsorption properties of different

modification temperature
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Table 5 Kinetics fitting parameters of toluene adsorption

at different temperature
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< k]/min71 R? ? Fg » R?
(mg-min) ™)
25 0.01699 0.967 34 1.06x107° 0.99178
50 0.01226 0.96874 4.41x107° 0.98932
75 0. 00759 0.97808 3.13x107° 0. 99008
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Table 6 Fitting parameters of particle diffusion model for toluene adsorption at different temperatures

s/ k; C R?
C k, k, ky C, c, C, R,? R,? Ry?
25 4.21490  19.66826  5.97633 -9.05894 -84.16138  25.25928 0.92194 0.990 14 0.97937
50 3.25872 14.70773  6.06493 -8.0802  -70.79834  33.16112 0. 86737 0. 98451 0. 88242
75 2.63356  15.29904  9.83927 -5.88568 —82.95748 -15.38024 0. 82643 0.98285 0.91864
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Fig. 10 Fitting results of adsorption kinetics of toluene adsorption on MGE
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Fig. 11 Mechanism of toluene adsorption on MGE composites
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w0 St 1 o
TP AT 4 63.53 298 K, Cy=1300 mg/m* A5

Vapisy i 93. 85 298 K, C,=1300 mg/m’ AL
A B 212,75 298 K, €,=1300 mg/m* A5
B-TEMER 174,60 298 K, C,=2233 mg/m*  [32]
FR-iG e 124.50 298 K [13]
WEHREE 260. 00 303 K, C,=6000 mg/m*>  [33]

7SM-5 77.00 313 K,Co=1600 mg/m*  [34]
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