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Abstract

Atmospheric water harvesting (AWH) is a promising solution to the world's water shortage. Meanwhile,
adsorption-based atmospheric water harvesting (ABAWH) has shown a higher ability to supply water in
arid areas using clean and cheap energy. Numerous modern adsorbents for this application have been
introduced so far, and many prototypes have been provided. However, there is still a long way to go for
widespread and practical use of this technology. Dedicated designs, operating strategies, environmental
compatibility, and energy supply are issues that still need further consideration. This article has tried to
summarize what has been achieved so far in ABAWH, analyze the challenges ahead, and provide solutions
to continue the path.
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Abstract

Adsorption technology has been widely applied in water and wastewater treatment, due to its low cost
and high efficiency. The adsorption kinetic models have been used to evaluate the performance of the
adsorbent and to investigate the adsorption mass transfer mechanisms. However, the physical meanings
and the solving methods of the kinetic models have not been well established. The proper interpretation
of the physical meanings and the standard solving methods for the adsorption kinetic models are very
important for the applications of the kinetic models. This paper mainly focused on the physical meanings,
applications, as well as the solving methods of 16 adsorption kinetic models. Firstly, the mathematical
derivations, physical meanings and applications of the adsorption reaction models, the empirical models,
the diffusion models, and the models for adsorption onto active sites were analyzed and discussed in
detail. Secondly, the model validity evaluation equations were summarized based on literature. Thirdly, a
convenient user interface (UI) for solving the kinetic models was developed based on Excel software and
provided in supplementary information, which is helpful for readers to simulate the adsorption kinetic
process.
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Abstract

In this opinion paper, the current scenario and the main challenges in adsorption for water treatment are
presented shortly. It is expected that this discussion paper will serve as a fast literature directive to
support new ideas and novel investigations in the field. A general background about the topic is first
presented. Subsequently, some important aspects that are well developed in literature are discussed,
including adsorbent materials, adsorption operation mode, modeling, regeneration, and process
operation with real samples. In the last section, it has been pointed out what should likely be the next
steps required to advance in this knowledge.
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Abstract

Adsorption is widely applied separation process, especially in environmental remediation, due to its low
cost and high efficiency. Adsorption isotherm models can provide mechanism information of the
adsorption process, which is important for the design of adsorption system. However, the classification,
physical meaning, application and solving method of the isotherms have not been systematical analyzed
and summarized. In this paper, the adsorption isotherms were classified into adsorption empirical
isotherms, isotherms based on Polanyi's theory, chemical adsorption isotherms, physical adsorption
isotherms, and the ion exchange model. The derivation and physical meaning of the isotherm models
were discussed in detail. In addition, the application of the isotherm models were analyzed and
summarized based on over 200 adsorption equilibrium data in literature. The statistical parameters for
evaluating the fitness of the models were also discussed. Finally, a user interface (UI) was developed based
on Excel software for solving the isotherm models, which was provided in supplemental material and can
be easily used to model the adsorption equilibrium data. This paper will provide theoretical basis and
guiding methodology for the selection and use of the adsorption isotherms. (C) 2020 Elsevier Ltd. All rights
reserved.
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Abstract

Adsorption process is considered as one of the most used separation and purification processes, in which
adsorption occurs by the formation of the physical or chemical bonds between a porous solid medium
and a mixture of liquid or gas multi-component fluid. By taking into consideration the equilibrium data
and the adsorption properties of both the adsorbent and the adsorbate, adsorption isotherm models can
describe the interaction mechanisms between the adsorbent and the adsorbate at constant temperature.
Therefore, understanding modelling of the equilibrium data is a very essential way of predicting the
adsorption mechanisms of various adsorption systems. Furthermore, adsorption isotherms in batch
experiments can be used for the determination of the solid-water distribution coefficient (K-id). This
review paper discusses the guidelines of using mono/multi-parametric isotherm models with different
applications. The aim of this paper is to establish criteria for choosing the optimum isotherm model
through a critical review of different adsorption models and the use of various mathematically error
functions such as linear regression analysis, nonlinear regression analysis, and error functions for
adsorption data optimization. In this paper, 15 mono-parametric adsorption isotherm models having one,
two, three, four and five parameters were investigated. In addition, 10 multi-parameter isotherm models
were reviewed as well as addressing their applications.
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Abstract

Emerging contaminants (ECs), a group of relatively low-concentration but high-toxicity pollutants in the
environment, have attracted widespread attention in recent years. These trace pollutants can be enriched
in organisms and finally transferred to human bodies, posing a potential hazard to public health. Biochar,
a low-cost and high-efficiency adsorbent, has been used to treat ECs in water. However, due to certain
limitations of pristine biochar, such as poor adsorption capacity, narrow adsorption range, and other
shortcomings, it is necessary to modify biochar to improve its applications in water treatment for ECs.
Currently, there are a lot of reports on the removal of ECs from water by modified biochar. These studies
explored different modification methods to functionalize biochar with various physicochemical
properties, which resulted in distinct adsorption effects, behaviors and mechanisms of modified biochar
on different ECs. There is a need to systematically review and digest the knowledge on the adsorption of
ECs on modified biochar. In this review, recent biochar modification methods used in ECs removal are
firstly summarized, and the adsorption performance and mechanisms of modified biochar on typical ECs
are then systematically reviewed. Finally, the main research directions and trends, as well as
recommendations and suggestions for future development are pointed out. (C) 2021 Elsevier Ltd. All rights
reserved.
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Abstract

Biphasic and multiphasic compounds have been well clarified to achieve extraordinary electrochemical
properties as advanced energy storage materials. Yet the role of phase boundaries in improving the
performance is remained to be illustrated. Herein, we reported the biphasic vanadate, that is,
Na1.2V3O8/K2V6O16 center dot 1.5H(2)O (designated as Na0.5K0.5VO), and detected the novel
interfacial adsorption-insertion mechanism induced by phase boundaries. First-principles calculations
indicated that large amount of Zn2+ and H+ ions would be absorbed by the phase boundaries and most
of them would insert into the host structure, which not only promote the specific capacity, but also
effectively reduce diffusion energy barrier toward faster reaction kinetics. Driven by this advanced
interfacial adsorption-insertion mechanism, the aqueous Zn/Na0.5K0.5VO is able to perform excellent
rate capability as well as long-term cycling performance. A stable capacity of 267 mA h g(-1) after 800
cycles at 5 A g(-1) can be achieved. The discovery of this mechanism is beneficial to understand the



performance enhancement mechanism of biphasic and multiphasic compounds as well as pave pathway
for the strategic design of high-performance energy storage materials.
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Abstract

Volatile organic compounds (VOCs) have attracted world-wide attention regarding their serious hazards
on ecological environment and human health. Industrial processes such as fossil fuel combustion,
petrochemicals, painting, coatings, pesticides, plastics, contributed to the large proportion of
anthropogenic VOCs emission. Destructive methods (catalysis oxidation and biofiltration) and recovery
methods (absorption, adsorption, condensation and membrane separation) have been developed for
VOCs removal. Adsorption is established as one of the most promising strategies for VOCs abatement
thanks to its characteristics of cost-effectiveness, simplicity and low energy consumption. The prominent
progress in VOCs adsorption by different kinds of porous materials (such as carbon-based materials,
oxygen-contained materials, organic polymers and composites is carefully summarized in this work,
concerning the mechanism of adsorbate-adsorbent interactions, modification methods for the mentioned
porous materials, and enhancement of VOCs adsorption capacity. This overview is to provide a
comprehensive understanding of VOCs adsorption mechanisms and up-to-date progress of modification
technologies for different porous materials.
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Abstract

Wastewater treatment remains a critical issue globally till date despite various technological
advancements and breakthroughs. Heavy metal in wastewater poses a great threat to human health if
untreated properly, which makes its removal of utmost importance. Among various wastewater
treatment techniques, adsorption is the most common technique to remove heavy metal in wastewater
due to its flexible design, operation, and cost-effectiveness. Activated carbon being the most conventional
adsorbent to remove heavy metal ion in wastewater owing to its microporous structure and ease of
surface functionalization. However, the activated carbon separation from wastewater solution has been
difficult and its high cost have prohibited its wide usage. Recently, the emergence of different novel
materials has also showed their competitiveness in heavy metal ion removal. These promising novel
materials exhibit several excellent attributes, for example large surface area, great mechanical strength,
and high chemical inertness. This paper presents a brief review on the use, theory and future perspectives



of conventional, as well as novel materials towards heavy metal adsorption in wastewater treatment
application. (c) 2021 Elsevier Ltd. All rights reserved.
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Abstract

Antibiotic abuse has led to serious water pollution and severe harm to human health; therefore, there is
an urgent need for antibiotic removal from water sources. Adsorption and photodegradation are two ideal
water treatment methods because they are cheap, simple to operate, and reusable. Metal organic
frameworks (MOFs) are excellent adsorbents and photocatalysts because of their high porosity,
adaptability, and good crystal form. The aim of this study is to suggest ways to overcome the limitations
of adsorption and photocatalysis treatment methods by reviewing previous applications of MOFs to
antibiotic adsorption and photocatalysis. The different factors influencing these processes are also
discussed, as well as the various adsorption and photocatalysis mechanisms. This study provides a
valuable resource for researchers intending to use MOFs to remove antibiotics from water bodies. (C)
2021 Elsevier Ltd. All rights reserved.
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Abstract

In this study, activated carbon was derived from pulverized waste tires using carbonization and chemical
activation techniques. Single and competitive batch adsorption experiments for the removal of three
synthetic heavy metal ions (Pb2+' Cu2+ and Zn2+) from an aqueous solution were performed to
benchmark the efficiency of the Tire-derived Activated Carbon (TAC) in comparison to that of commercial
activated carbon (CAC), which was used as the reference material. The sorbents physicochemical
properties with corresponding adsorption mechanisms were evaluated by different experimental
techniques. TAC exhibited great potential to adsorb heavy metals, with monolayer adsorption capacities
as high as 322.5, 185.2, and 71.9 mg g(-1) for Pb2+, Cu2+ and Zn2+, respectively, which were significantly
higher than the adsorption capacities exhibited by CAC, which were 42.5, 15.0, and 14.0 mg.g(-1) for Pb2+,
Cu2+ and Zn2+, respectively. Competitive adsorption results demonstrated the adsorption ability of
sorbents is restricted by presence of other ions, and was decreased compared to the single sorption.
Sorption kinetics data, with better fit to the pseudo-second order kinetics model, revealed that TAC had
faster sorption rate in comparison to CAC. The adsorption capacities of TAC and CAC were reduced to half
of their initial capacities after three successive adsorption-desorption cycles. Zeta potential, FT-IR, and
XPS analyses revealed that electrostatic attraction and surface complexation mechanisms, as two metal-



adsorbing mechanisms, were more influential for TAC. For CAC, a higher cation exchange capacity (CEC)
value indicated that the removal of heavy metals by ion exchange was the predominant mechanism. (C)
2020 Elsevier Ltd. All rights reserved.
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Abstract

As a green solvent-free process, ball milling has attracted considerable attention in fabricating
nanocomposites. Herein, we synthesized novel Z-scheme heterojunction CeO2/g-C3N4 nanocomposites
by simply direct ball milling CeO2 and g-C3N4 at three different mass ratios (3:7, 7:3, and 9:1). In
comparison to individual CeO2 and g-C3N4, the ball-milled nanocomposites showed stronger UV light
response, higher charge carrier separation efficiency, greater photodegradation potential, higher
photocurrent intensity, and faster electron transfer, indicating much better photocatalytic activity. When
used as photocatalysts to remove methylene blue (MB) under UV light irradiation, 70% CeO2/g-C3N4
exhibited the highest removal rate (90.1%), much better than that of CeO2 (6.2%) or g-C3N4 (45.7%). The
synergistic interact between adsorption and photodegradation of the CeO2/g-C3N4 nanocomposites was
simulated by kinetic models, and a strong positive correlation (r = 0.834 and r(s) = 0.777) between



adsorption and photocatalysis was identified. The results indicate that adsorption can promote
photodegradation by accelerating the kinetics, while photodegradation can regenerate adsorption sites.
This work provides not only a facile synthesis of Z-scheme heterojunction photocatalysts but also a novel
perspective for better understanding the synergy between adsorption and photocatalysis.
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Abstract

Activated carbons were prepared from ashitaba waste and a walnut shell to study the adsorption
mechanism of congo red and methylene blue dyes in aqueous solution. These adsorbents were
characterized via XRD, FTIR and SEM techniques and the dye adsorption isotherms at three temperatures
were quantified. A statistical physics model was applied to interpret the adsorption mechanism of tested
dyes and adsorbents. Modeling results showed that these dyes were practically separated in the solution
leading to an absence of the aggregation process. Adsorption orientations of dye molecules on the
adsorbents changed depending on the temperature and nature of systems. The adsorption capacity of
ashitaba waste activated carbon for the removal of congo red was significant thus indicating strong
interactions between this dye and tested adsorbent. Calculated adsorption energy varied from 7.25 to
20.43 kJ/mol and they showed that the adsorption of both adsorbates occurred via physical interactions
at different temperatures where the removal process was endothermic.
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