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Recent progress in special infiltrating nanocellulose-based aerogel

for oil-water separation

GAO Jiannan"?, WANG Wei" , WU Jianbing' , SUN Yinyin', LU Xin™"*
(1. School of Textile, Clothing, and Design, Changshu Institute of Technology, Suzhou 215500, China; 2. School of Textile
and Clothing Engineering, Soochow University, Suzhou 215000, China)

Abstract: The development of petrochemical, textile industry, steel and other industries has produced oily
wastewater that has seriously damaged the eco-logical environment of humans and has aggravated the shortage of
water resources. How to effectively separate oil-water mixture has become a current research hotspot under the
global consensus of carbon peaking and carbon neutral. The special infiltrating nanocellulose-based aerogel has
the characteristics of different infiltration to oil and water phases and has high efficiency of oil-water separation, so
it has a broad application prospect in the field of oil-water separation. This article systematically summarized
several infiltration models and basic action mechanisms, focusing on detailed analysis of nanocellulose-based
aerogels in oil-water separation field and preparation process. Finally, the existing problems of special infiltrating
nanocellulose-based aerogels are discussed with looking forward to their future development.

Keywords: nanocellulose; nanocellulose-based aerogel; oil-water separation; special infiltration; oil-water mix-

ture
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Table1l Chemical preparation method of nanocellulose

Preparation method Benefit

Drawback

Hydrogen peroxide High product yield, simple environmental

oxidation procedures and lower cost
. Lower preparation cost, milder preparation
xymethyl
Carbo ethylation conditions and less pollution
Acid hydrolysis High and stable product yield, simple preparation

process and easy operation
Pickering emulsion High product yield, exhibits good thermal stability

Ionic liquid Production process is environmentally green

Production cost is low, crystallinity is high, and

AVAP
chemical substances can be recycled

Easy incomplete oxidation, poor stability

Preparation process is more complex, it requires a significant
amount of water for dialysis

Production of waste acids and residual impurities in the
reaction system, difficult to achieve recycling

Limited experimental environment, longer production cycles
Most ionic liquids have high toxicity, they are

expensive and have high recycling costs

SO, is required during the pretreatment process,

limitations to the production conditions

Note: AVAP—Ethanol and SO,.
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Fig.5 Schematic diagram of directional freezing combined with freeze-drying for the preparation of CNF aerogels*!: (a) Process of directional freezing;

(b) Reaction mechanism involved in preparing aerogel through freeze-drying
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Fig.7 (a) Oil colored with oil red and water colored with methylene blue and then spotted on the surface of L-sodium alginate-cellulose nanofibers
(L-SA/CN) aerogel (The insets were the oil and water contact angle images of the L-SA/CN aerogel); (b) Measuring the mass absorption capacity of L-

SA/CN aerogel for oil and organic solvents; (c) Solvent absorption change!*”
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Table 2 Water contact angle (WCA) and oil contact angle (OCA) of special wetting nanocellulose based aerogel

Raw materials WCA/(°) OCA/(°) Ref.
Cellulose nanocrystal/Methyltrichlorosilane 148.5 0 [42]
a-cellulose/Polylactic acid/1H, 1H, 2H, 2H-perfluorodecyltriethoxysilane 146.7 0 [44]
a-cellulose/Polylactic acid/Methylhydrosiloxane 141.0 0 [45]
a-cellulose/Dimethicone 160.0 0 [46]
a-cellulose/Dodecanol 149.0 0 [47]
a-cellulose/Methyltrimethoxysilane 132.6 0 [48]
Cellulose nanocrystal/Polyvinyl alcohol/Methyltrichlorosilane 144.5 0 [49]
a-cellulose/Trimethoxymethylsilane 160.0 0 [50]
Nanofibrillated cellulose/Polydopamine/Dioctadecylamine 152.5 0 [32]
Regenerated cellulose silica/Methyltrichlorosilane 160 0 [51]
a-cellulose/Sodium sulfite sulfonation 0 150.0 [52]
a-cellulose/Isocyanic acid/ Fluorocarbon surfactant 0 118.0 [53]
Nanofibrillated cellulose/Sodium alginate 0 162.0 [54]
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Fig.8 Scheme illustrating the mechanism for wetting behavior of the CNF composite aerogel: (a) Oleophobicity; (b) Hydrophilicity'*"
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