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Effects of various cold plasma atmospheres and external influencing factors s
on the adsorption of formaldehyde gas by bamboo-based
carbon microfibers
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ARTICLE INFO ABSTRACT

Keywords:

Bamboo microfibers
Cold plasma
Atmosphere
Formaldehyde
Adsorption

To effectively enhance the adsorption performance of gaseous formaldehyde (HCHO) by bamboo-based carbon
microfibers (BCMFs), the active oxygen (O) and nitrogen (N)-containing functional groups were rapidly intro-
duced by cold plasma. The effects of plasma time, plasma atmospheres including oxygen (0O3), nitrogen (N»), air,
and argon (Ar) as well as ambient temperature, flow rate, and initial concentration of gaseous HCHO on the
adsorption performance of BCMFs were comprehensively investigated. The typical kinetic, isothermal, and
thermodynamic models were also evaluated. The Oy-plasma activated BCMFs showed the most serious etching
effects among four atmospheres. The adsorption capacities were ranked as BCMF-800-N-10 (203.87 mg g~ 1) >
BCMEF-800-Ar-10 (166.26 mg g~') > BCMF-800-Air-10 (151.28 mg g~') > BCMF-800-0-10 (144.21 mg g~ "),
which were 112.99%, 73.69%, 58.04%, and 50.66% higher than the control, respectively. The O-C=0 and
pyrrolic N groups were mote easily formed onto BCMF-800-N-10. The Langmuir and the Freundlich models
displayed the excellent fitting properties. The optimal kinetic model tended to transfer to the pseudo-second-
order from the pseudo-first-order after cold plasma modification. The BCMFs activated by plasma showed a
synergistic single/multi-layer adsorption mechanism with a complex physicochemical adsorption. The HCHO
adsorption performance was positively correlated with its concentrations but negatively correlated with envi-
ronmental temperature.

1. Introduction

Formaldehyde (HCHO) is a prevalent and toxic indoor air pollutant
(Xiong et al., 2024). Human exposed to HCHO atmosphere may induce
dizziness, nausea, headache, the irritations of eye, skin, and respiratory
system, even teratogenic disease, leukemia and cancer (Na et al., 2019;
Yue et al., 2021). Numerous approaches have been tried to mitigate
gaseous formaldehyde pollution. Adsorption is a simple and feasible
method with its good availability, low cost, and easy operation (Su et al.,
2020). Coal-based and biomass-based (wood, bamboo, and coconut)
activated carbon (AC) have been widely used as commercial HCHO
sorbent with the available manufacturing production (Lee et al., 2013).

* Corresponding authors.

E-mail addresses: pengwanxi@163.com (W. Peng), xukm007 @163.com (K. Xu).

! They equally contributed to this work.

https://doi.org/10.1016/j.indcrop.2024.118607

However, theses AC products suffer from insufficient surface chemical
active sites for capturing HCHO molecules (Vikrant et al., 2020), which
are generally modified by the conventional wet impregnation with long
period, poor performance, and secondary pollution (Laureano-Anzaldo
etal., 2021). Therefore, developing an efficient and green adsorbent for
removing indoor HCHO is imminent.

Previous literature reported that activation or doping of carbon-
based materials (CBMs) with O, N-containing functional groups
through impregnation, sintering, and blending can greatly enhance the
adsorption capabilities (An et al., 2012; Unglaube et al., 2024; Zhao
et al., 2023). The primary role of O-containing functional groups is to
modify the electronic structure, thereby increasing the dispersion and
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The Review on the Research Progress of MOF Derivatives/Biomass Carbon-Based

Electrodes in Sodium Battery

HE Yu—qiong ZHANG Yu-ting WANG Ya—xin DU Guan-ben XU Kai-meng

(International Joint Research Center for Biomass Materials, National and Local Joint Engineering Research Center for Efficient Utilization Technology of Forestry Biomass

Resources, Southwest Forestry University, Kunming 650224, Yunnan, P.R. China)

Abstract: Sodium batteries with the inherent advantages of low cost, abundant amount and large energy density

is considered as one of the most promising anode materials for the next generation of batteries. Biomass has

the advantages of sustainability, eco—friendly property, structural diversity and high reactivity. The porous

carbon-based materials made from MOF derivatives and biomasses can provide the main frame, increase the

interlayer spacing of carbon by the pore structure enlargement, which can ensure sufficient interlayer space for

Na* insertion, and promote electron transfer. Hence, it is used to improve the electrochemical performance of

the battery. The application of biomass materials, MOFs and their derivatives, and MOF/biomass composites in

sodium battery anodes was reviewed in this article, and their electrochemical performance was also analyzed.

This provided a theoretical basis for the preparation of high—efficient MOF derivatives/biomass anode in sodium

battery.

Key words: Sodium batteries; Biomass; MOF; Composites; Electrode
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