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Abstract; Cellulose graphene composite aerogels (CMC/GA) were prepared by one-step hydrothermal
reaction based on graphite oxidation with the addition of low cost carboxymethyl cellulose. The
functional group structure and microstructure of CMC/GA were characterized. The mechanism and
capacity of the adsorption of Methylene Blue (MB) were investigated by CMC/GA in water. The
results show that the higher temperature and higher initial concentration of MB are beneficial to the
adsorption of CMC/GA. The adsorption isotherm is fitted with Langmuir model, the adsorption
activation energy of the system is 57. 951 kJ « mol ', indicating that the adsorption of MB by CMC/
GA is monolayer and belongs to chemical adsorption. The adsorption kinetics of MB is fitted with
pseudo-second-order kinetics model. The intrapartical diffusion model of MB with different
concentration shows that the adsorption process of CMC/GA for MB can be divided into two stages:
macroporous diffusion and microporous diffusion, and the diffusion rate of macroporous diffusion is
obviously higher than that of microporous diffusion.
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Fig. 1 Infrared spectra of GO, CMC and CMC/GA
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Fig. 3 XPS spectra of GO and CMC/GA  (a)survey spectra; (b)Cls spectra of GO; (¢)Cls spectra of CMC/GA
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Fig. 6 gt relation curves of MB  (a)different initial concentrations; (b)different temperatures
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Table 1 Balanced adsorption capacity of different
adsorbents for MB
Adsorbent gm/(mg -+ g 1) Rel
Pine cone biomass 109. 89 [6]
Modified rice hull 96. 7 [20]
Graphene-carbon nanotube hybrid 81.97 [8]
Silica nanoparticles 73.15 [21]
Polyaniline hydrogel 71.2 [22]
Graphene/magnetite composite 43.82 [23]
Coir pith carbon 5.87 [24]
Pyrophyllite 4.2 [25]
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Fig. 7 Fitting curve of Langmuir model(a) and Freundlich model(b)
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Table 2 Adsorption isotherm parameters of MB at 298 K
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Table 3 Summary of PFO and PSO models parameters of MB adsorbed by CMC/GA at different temperatures

T/K Ge.exp/(mg* g 1) ky/(Lemin 1) Ge.catn/(mg e g ') RY ky/(gemg ' emin 1) qean/(mgeg 1) R}
298 38.143 0.03360 62.368 0. 8867 1.230X10°° 41. 459 0.9962
308 38.542 0.04172 39. 314 0.9743 2.354X1073 41.186 0.9884
318 41.575 0.03045 22.208 0.9513 4,144 X103 42. 608 0.9998
328 42.698 0.06803 39.127 0. 8883 1.107 X102 43.215 0.9996
it — B 58 CMC/GA X MB i W% B HIL ] Xt 42
— ¥ . -
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Table 4 Summary of PFO and PSO model parameters of MB adsorbed by CMC/GA at different concentrations

Co/(mg+ L™ Geexp/(mg g ") gecan/(mgeg ') ki/(Le+min™ 1) R: Gecalz/(mg g7 ') ky/(g+mg ! e min~!) R}
10 38.143 62. 445 0.03362 0. 8863 41.459 1.203X10°3 0.9893
15 54.675 77.643 0.02689 0.9100 60. 976 5.989X10 * 0.9816
20 78. 064 94. 039 0.04064 0. 9699 84.962 7.448X10 ! 0.9824
25 102. 306 80. 609 0.03842 0.9418  106.724 1.137X10°3 0.9966
30 112. 60 83.236 0.04626 0.9373  115.473 1.857X10°% 0.9989
KRR 10 mg-L" v 25 mg-L"

5 . |l e 15mg-L" ¢ 30 mg-L"’

g = k" +C (8) 1257 1 20 mo-L
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Fig. 11 Linear relation of IPD model for different initial
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Table 5 Parameters of IPD model for MB on CMC/GA under 298 K

Co/(mg e+ L1 Step 1 - - - Step I - -
Ci/(mgesg ')  ka/(mgesg ! e+min *%) R? Cy/(mgeg ') ke/(mgesg '+ min %%) R}
10 7.465 2.699 0.9918 32. 895 0. 358 0.7626
15 5.953 4.072 0.9788 42.586 0.823 0.7784
20 —23.197 12. 467 0.9602 62.651 1. 330 0. 8895
25 16. 627 10. 060 0.9583 89. 096 1.112 0.8771
30 34. 207 9.939 0.9434 99. 446 1. 149 0. 8483
3 #Hig (3)CMC/GA Xt MB I Fff 3 R JE 5 i, 78 100 min
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