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A Review on Electrospun Nanofibers 

for Air Pollution Control  

Abstract— These days air pollution has emerge as greater severe and commenced to 

have a dramatic impact at the fitness of people in many big towns. Usually, out of 

doors personal protection, together with commercial masks cannot successfully save 

you the inhalation of much pollution. Specific remember (PM) pollutants are specially 

a critical risk to human fitness. Here we introduce a brand-new green air filtration 

materials and methodologies that can be used for outside in addition to in Indoor air 

filtration. Sub-microfibers and nanofibers membranes have an excessive surface to 

extent ratio which makes them suitable for diverse programs such as environmental 

remediation and filtration, strength production and garage, digital optical sensors, 

tissue engineering and drug shipping. The fast file affords an outline of cutting-edge 

situation of nanofibers produced using electrospinning approach and the one-of-a-

kind polymers used for the manufacturing of nanofibers and the improvement 

procedures. 

 

Index terms—polyacrylonitrile (PAN):TiO2, polyacrylonitrile-Co-polyacrylate 

(PAN-Co-PMA):TiO2, ZIF-67@PAN filters

 

I.  INTRODUCTION 

Numerous inquest and study have acquired the following 

introductions:  

A. Particulate matter pollutants filtration using high 

efficiency composition PAN:TIO2 

The particulate issue (PM) contamination issues are 

fundamentally brought about by the high contamination 

producing industry and are high concerns around the world, 

particularly in China as of late [1, 2]. Due to the extreme 

natural issues, people wear veils to channel contaminate air 

outside in dirtied climate conditions, and further gear for 

air filtration gets well known to clean indoor air quality in 

cities [3]. High-filtration productivity or low weight drop is 

helpful for improve the nature of air filtration [4–6]. 

Recently, nanofiber layers have been effectively created 

utilizing various polymers by electrospinning for indoor air 

protection [7,9]. Contrasted with other polymer materials, 

as PVA (polyvinyl liquor), PS (polystyrene) and PVP 

(polyvinyl pyrrolidone), the investigations demonstrate that 

PAN (polyacrylonitrile) is a favored material for molecule 

filtration [9]. Among different covering materials, 

nanostructured TiO2 has gotten extensive enthusiasm, 

because of its remarkable UV-beam catalysis also, 

protecting property [10,14]. The point of the examination is 

to create electrospun nanofibers with rough surface, low-

filtration weight and obstruction, which is highly effective 

to catch PM2.5 dependent on the multi-stage structure of 

nanofiber membranes. Hence, we present a methodology 

for the creation of polyacrylonitrile (PAN):TiO2 and 

created polyacrylonitrile-Co-polyacrylate (PAN-Co-

PMA):TiO2 nanofiber film by electrospinning. PAN:TiO2 

and PAN-Co-PMA:TiO2 nanofiber film showed brilliant 

filtration proficiency and great penetrability [15,18]. 
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B. Filtration of PM 2.5 from air using transparent 

polyurethane 

PM is for the most part made out of three significant 

compound substances, including water-dissolvable 

particles, carbon-containing mixes, and other inorganic 

mixes [16,19]. PM is for the most part from the consuming 

of non-renewable energy sources, and it is wealthy in 

poisonous substances and unsafe particulate issue [20]. As 

per the size of the molecule measurement, PM is primarily 

classified as PM2.5 and PM10, which implies that the 

streamlined width of the particles is under 2.5 μm and 10 

μm. PM10 remains noticeable all around from a couple of 

moments to a couple of hours with a constrained travel 

separation; however, PM2.5 has a long habitation time in 

the air and can last from a few days to a little while [21-

24]. Regardless of whether PM2.5 tumbles to the ground; it 

is anything but difficult to be passed up the breeze. 

Through the way toward breathing, PM2.5 is able to enter 

the body and stack up in the trachea or the lung, which has 

an adverse effect on the human wellbeing [16]. PM2.5 also 

majorly affects the atmosphere and the biological 

condition, for example, influencing the rainfall process 

[25]. As of late, electrospinning innovation has achieved 

broad consideration due of its low energy utilization, 

straightforward activity, and environmental- friendly 

method of preparing nanofiber [26, 27]. Nanofiber layers 

arranged by electrospinning has greater porosity, smaller 

scale nano fiber gets interconnected and forms a high 

specific surface area [28]. As of late, improvement of a 

TPU nanofiber air channel was accomplished that can be 

mass produced utilizing a turning globule spinneret. This 

air channel has exceptionally high warm strength, great 

optical transparency of 60%, high PM2.5 evacuation 

productivity of 99.654%, long lifetime, low wind stream 

obstruction (ventilation rate 3348 mm/s), and light weight 

[29]. 

C. Indoor air quality control using metal-organic 

framework-based nanofiber 

For controlling indoor formaldehyde pollution, certain 

gas separation techniques should be used. Metal-organic 

frameworks (MOFs), a class of hybrid crystalline porous 

materials, have been invented which are more effective in 

gas separation [27 ,28]. MOFs are made of metal ions or 

clusters and organic ligands, and their functioning is 

managed because of their flexible structural combinations. 

They have wide surface areas, adjustable pore sizes, and 

controllable properties, which are beneficial for capturing 

gaseous air pollutants such as formaldehyde. For example, 

Wang applied ethylenediamine on open metal places to 

modify MIL-101 which achieved superior formaldehyde 

adsorption ability. Li. explored MOF made from 

cyclodextrin and potassium ions as an effective 

formaldehyde absorbent, which showed considerable 

adsorption capability [30-34]. Furthermore, the unbalanced 

metal ions on the surface and the defects of the MOFs offer 

the positive charge that can improve the efficiency of 

PM2.5 removal by modifying the electrostatic interactions. 

Recent researches have proven that MOFs composites are 

more promising for practical applications because of the 

enhanced functionalities compared with pure MOFs. 

However, in the field of pollutant filtration, there still lacks 

effective and scalable strategies [35, 36]. 

To integrate MOFs into films or membranes for 

hazardous pollutants (eg. PM2.5, formaldehyde) 

adsorption. With superior mechanical properties and a high 

surface-to-volume ratio, electrospun nanofibers are 

appealing substrates for the growth of MOF. However, an 

efficient cost-effective method to produce the related filters 

with strong mechanical properties is still lacking. 

Therefore, it is worthwhile to propose a strategy for 

integrating MOFs into electrospun nanofiberfilters for the 

effective removal of PM2.5 and formaldehyde 

simultaneously [37]. Recently, various researchers have 

attempted to produce various types of MOFs based 

electrospun filters. However, some limitations are complex 

process, non-uniform distribution of MOFs,  and low 

scalability, have reduced the scope of practical application 

of MOFs based electrospun filters for air pollution control. 

Moreover, the ability of resistance to wind is a main 

parameter for determining the overall performance of the 
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filter. All of the parameters mentioned above are critical 

when considering a filter for practical applications. Herein, 

we present a low-cost and highly scalable immersion 

method for the uniform growth of MOFs on nanoscale 

electrospun fibers [38, 39]. The fabricated MOFs-based 

nanofiber filters with excellent mechanical properties can 

achieve effective PM2.5 and formaldehyde removal. 

D. Air filter with high efficiency moisture resistance for 

sustainable particulate matter using transparent 

antibacterial nanofiber 

Less consideration has been paid to security in indoor 

structures, with the exception of the focal cooling or 

ventilation frameworks in some cutting-edge business 

structures. Private residence needs adequate defensive 

filtration apparatuses to keep the air clean and healthy [40]. 

Two sorts of filtration have been broadly used up until 

now: the porous filters and the fibrous filters. The last has 

the favorable circumstances of being simple for large scale 

manufacturing, financially effective, and energy efficient. 

Traditional fibrous filters, including the spun bonded 

fibers, glass fibers, and melt-blown fibers, experience the 

ill effects of different downsides brought about by the 

moderately huge breadth of a few micrometers: massive, 

low quality factor (QF) and low capture ability for fine 

particles [41-45]. To match with the requirements of 

transparent filters having high efficiency for PM molecule 

evacuation, electrospinning method for PM expulsion was 

shown by utilizing different fiber filters including 

polyacrylonitrile (PAN), polyvinylpyrrolidone, 

polystyrene, polyvinyl alcohol, polypropylene as a 

filtration comparison [46-49]. This experimentation 

presents a novel procedure for building up a transparent 

multilayer nanofibrous filtration film for productive 

PM2.5. The superhydrophobic poly (methyl methacrylate)/ 

polydimethylsiloxane (PMMA/PDMS) fibers add to water 

moisture transfer, though super hydrophilic chitosan fibers 

are liable for high PM expulsion [50, 51]. Polar useful 

gatherings and nanometer-scale width have together 

cleared the route toward extraordinary filtration efficiency 

[52]. 

II. METHODOLOGY 

The methodology and the material used are:  

A. Materials 

The PAN:TiO2 nanofiber layer was manufactured by 

electrospinning [1]. In the strategy, nanometer TiO2 and 

PVP (1:1, w/w) were added to DMF, and afterward PAN 

and PAN-Co-PMA was included with conclusive 

convergence of 10% (w/w). The blend was warmed and 

mixed to frame a milk-white viscous solution for 24h at 

90°. The solution arrangement was stacked into a plastic 

syringe prepared with an 18-measure hardened steel needle. 

During electrospinning, the needle was provided with a 

high positive electrostatic voltage. The ground authority 

was secured by PP nonwovens a good way off of 20 cm to 

the spinneret. The PAN:TiO2 and PAN-Co-PMA:TiO2 

nanofiber films were created in an overall stickiness of 

45% at 25°. In the wake of electrospinning, the PAN:TiO2 

and PAN-Co-PMA:TiO2 nanofiber films were secured by 

another bit of nonwovens to shield the surface from harm. 

This composite film was dried in an oven for 3 h at 90° [2-

6]. 

 

Fig 1. Various diameters of electrospun PAN nanofibers with 3%TiO2 

such as (a) PAN:TiO2, (b) PAN-Co-PMA:TiO2, and (c) PAN:TiO2 and 

PAN-Co-PMA:TiO2 [1] 

In PAN layers, the fiber breadth extended from 100 to 

400 nm (normal 237 nm) and the normal atomic weight 

was around 100,000 Da. In PAN-Co-PMA film, the fiber 
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width was 400~800 nm (normal 678 nm) and a normal sub-

atomic load of 150,000[7-9]. In light of the distinction in 

atomic weight, it was obviously seen that the normal and 

reaches widths between the PAN:TiO2 and PAN-Co-

MA:TiO2 nanofiber films are positively unique, as shown 

in Fig. 1 (a) and (b). The size of the fiber measurement 

impacts the pore size and air porousness of the nanofiber 

layer, notwithstanding the molecule filtration productivity 

and weight drop of the nanofiber film, as appeared in Fig. 

1c. Because of the littler fiber breadth, the pore size of 

PAN:TiO2 nanofiber layers were littler than PAN-Co-

PMA:TiO2 nanofiber layers. Contrasted with the thickness 

of layer, the nanofiber breadth affected film pore size. 

Despite the fact that thickness had a solid impact for the 

pore size of the nanofiber layer (turning time in 1 h), it as it 

were somewhat changed the pore distance across, after the 

thickness arrived at a basic point [10-13] (the turning time 

longer than 2 h), as appeared in Fig. 1c. 

Material: Polymer TPU; UV protection; N-

dimethylformamide (DMF) and acetone; Scanning electron 

microscopy (SEM) is used to study the morphology of TPU 

fibers [13-15] an automatic filtration overall performance 

tester for comparing filtration performance is used to check 

ventilation fee; Thermo clinical Nicolet iS5 is used to 

degree infrared and examine the functional businesses of 

TPU fiber membranes. Theta optical contact angle meter 

changed into use to analyze the contact attitude of TPU 

fiber film [16]. The light transmittance was evaluated using 

an ultraviolet spectrophotometer. 

B. Preparation of Nanofiber Membranes 

TPU nanofiber membrane was manufactured utilizing 

electrospinning equipment NES-1 which is shown in Fig. 

2a. The average fiber diameter is round 120 nm, and the 

load of the nanofiber membrane is about 0.5 g per square 

meter [17-20]. The polymer fabric is appropriate for TPU, 

PVP, PAN. The electrospinning principle is proven in Fig. 

2b, and schematic diagram of a nanofiber membrane 

produced by electrospinning process is shown in Fig. 2c. 

The arrangement utilized in the electrospinning was to 

break down various masses of TPU in a blended solution in 

a proportion of DMF to acetone in a volume proportion of 

1:1; the turning voltage was sure weight 30 kV and 

negative high weight − 30 kV, which brought about a 

steady fly; substrate moving velocity was 10 m/min; and 

the turning separation was controlled at 200 mm.

 

Fig 2. Electrospinning setup such as (a) available electrospinning 

setup, (b) illustration of rotary bead-wire spinnerets type electrospinning 

[18] 

The temperature and relative moistness during this 

procedure were controlled at 25 °C and half RH. So as to 

get diverse normal distances across of nanofibers, the 

convergence of TPU in the arrangement was balanced from 

6 to 16 wt%. The TPU arrangement was electrospun onto 

conductive work under similar conditions [22,23]. The 

various convergences of TPU fiber membranes were 

named TPU-6, TPU-8, TPU-10, TPU-12, TPU-14, and 

TPU-16, respectively. 

 

Fig 3.Applications of TPU fiber membrane. (a) Filtration efficiency 

(for particles with various TPU concentrations such as 6 wt%, 8wt%, 10 

wt%, 12 wt%, 14 wt% and 16 wt%. (b) Filtration efficiency. (c)-(e) 

Filtered PM. [18] 
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Filtration efficiency is the most significant parameters 

for assessing transparent air filters. The filtration efficiency 

test was completed on various TPU fiber membranes. In 

this examination, the test conditions were the same, the 

temperature was 20 °C, the relative humidity was 40.6%, 

the stream rate is 2.0 m3 /h, and PM contaminations are 

airborne particles. The size distribution of PM and the 

filtration impact of each example are appeared in Fig. 3a. 

The filtration efficiency is associated with the PM 

molecule size. For a similar size of PM particles, for 

example, PM2.5 (Fig. 3b), with the TPU concentration 

increments from 6 to 12 wt%, the removal efficiency is 

essentially expanded, which can be credited to the way that 

the membrane waved by nanofibers with bigger distance 

across are better to safe PM particles. If the TPU 

concentration increments from 12 to 16 wt%, the expansion 

in the spacing between the fibers and the vanishing of the 

bead string fibers brings about a critical declining in the 

evacuation efficiency of the TPU fiber membrane [18]. The 

expansion in the concentration of the arrangement makes 

the electrospinning jet elongation slower and more 

difficult, bringing about an expansion in the size of pores 

of the TPU fiber layer. Figure 3c–e shows the passage of 

particulate issue through various distance across fiber 

membranes. The bigger fiber measurement viably keeps 

the PM from going through the fiber membrane, and as the 

TPU concentration increases, the fiber width increases, yet 

the separation between the stage fibers likewise increases, 

bringing about a decline in filtration efficiency[24]. The 

highest evacuation efficiency of PM2.5 is the TPU-12. At 

the point when the molecule diameter is ≥ 0.525 μm, the 

evacuating efficiency is 100%, and the weight drop is just 

10 Pa. Likewise, the TPU-10 on PM2.5 evacuating 

efficiency is 99.654%[25,26]. 

C. Materials: Electrospinning Solution Preparation 

First, 0.5 g of PAN (Sigma) was dissolved in 7.83 g of 

the DMF (Aldrich) solvent, and the solution was stirred for 

two hours to form the concentration of 6 wt.%. Then, 0.2 g 

of C4H6CoO4·4H2O (Aldrich) was added to the 

homogenous solution, in which the ratio of Co(AC)2 to 

PAN was 80 wt.%. Solutions with molar ratios of Co(AC)2 

to PAN of 40%, 120%, 160%, and 200% were prepared in 

the same pattern[27-29]. 

Electrospun fiber preparation: The PAN/Co(AC)2 

electrospinning solution was moved into a 10-mL syringe 

that was driven by a syringe pump at a consistent stream 

pace of 1 mL/h. A high voltage of 10 kV was applied at the 

needle tip (22Measure). A copper mesh (0.125 mm) was 

wounded over a drum-like collector to gather the fiber, and 

the distance between the collector and the needle tip was 

21 cm [30, 31]. 

 

Fig 4.Electrospun PAN nanofibers. (a)The setup to measure filtration 

efficiency. (b) PM2.5 filtration efficiency. (c) PM2.5 filtration efficiency 

of pure PAN nanofibers. (d) SEM images of the ZIF-67@PAN filter 

before the filtration test. (e) SEM images of the ZIF-67@PAN filter after 

the filtration test. (f) Filtration of PM2.5 through the ZIF-67@PAN filter. 

(g) Filtration efficiency of the ZIF-67@PAN filters tested at various air 

velocities. (h) Filtration efficiency of the ZIF-67@PAN and 

Co(AC)2/PAN filters tested at various mass ratios. (i) Test results of ZIF-

67@PAN filters between 22nd November 2017 to 22nd December 2017. 

[33] 
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To assess the working of the ZIF-67@PAN nanofiber 

filters, a testbed with a cross-sectional region of 6 cm × 6 

cm was taken (Fig. 4a and 4b). Incense was flamed and 

singed to create PM2.5, and a draft fan given a consistent 

air velocity of 3 m/s. Two molecule screens were used to 

gauge the upstream and downstream PM2.5 focuses to get 

the PM2.5 expulsion efficiency. As shown in Fig. 4c, the 

PM2.5 evacuation efficiency of pure Co(AC)2/Container 

channels was 74.5% ± 4.4% and 73.3% ± 2.1%, 

separately[32,33]. Along these lines, the incorporation of 

just Co(AC)2 didn't improve the filtration efficiency. In any 

case, with the uniform generatedZIF-67 nanocrystals, the 

PM2.5 filtration productivity of the ZIF-67@PAN 

nanofiber filter expanded to 87.2% ± 2.0%, with around 

14%. The SEM pictures and photographs of the ZIF-

67@PAN nanofiber filter previously and after the filtration 

test are shown in Fig. 4d and 4e.To additionally uncover 

the PM blocking capacity of the ZIF-67@PAN filter, Fig. 

4f shows that highly contaminated air was obstructed on 

one side of the chamber under observation. Other than the 

PM2.5 filtration efficiency, the weight drop is another main 

parameter for surveying the performance of the filters. The 

pressure drop was under 1/100 of that of a HEPA filter of 

comparable filtration efficiency (28). The general 

execution of the manufactured filters was measured 

utilizing the quality factor as follows: 

  𝑄 =  
−ln(1−𝐸)

△𝑝
                                    (1)  

where η is the PM2.5 filtration efficiency and ΔP (Pa) is 

the pressure drop[34-36]. The quality variables of the pure 

PAN filter (0.0182) and the Co(AC)2/PAN filter (0.0178) 

were comparative. However, the quality factor of the ZIF-

67@PAN filter fundamentally improved (0.0254, ~40%), 

indicating an excellent performance so far of both high-

efficiency PM2.5 removal and low pressure drop. The 

filtration efficiency of PM2.5 using the ZIF-67@PAN filter 

was estimated at various air velocities (Fig. 4g). The 

outcomes appeared that a lower air velocity brought about 

a higher PM2.5 filtration efficiency[37]. On account of the 

steady structure of the homogenously developed ZIF-67 on 

the fiber, the filter could in any case expel over 73% PM2.5 

at a high speed of 10 m/s. The Co(AC)2-to-PAN mass 

proportion additionally influenced the efficiency of PM2.5 

filtration (Fig. 4h). The ZIF-67 stacking on the fibers could 

be balanced by acquiring control over the Co(AC)2-to-PAN 

mass proportion in the electrospun arrangement, which 

changed the surface morphology. Generally, the PM2.5 

filtration efficiency diminished with an increase in the 

Co(AC)2-to-PAN proportion. This finding was ascribed to 

the fact that when the pore size of the fiber increase, 

particles can go through the pores more easily without any 

problem [38,39]. The Co(AC)2-to-PAN mass ratio of the 

tested filter was 80%. The outcomes demonstrated that the 

PM2.5 filtration capacity was steady during the month. The 

PM2.5 filtration efficiency tried on day 31 was 99.6%, just 

a 0.25% drop from that on day 1 (Fig. 4i). Thus, the solid 

PM2.5 catch capacity with the long help life of the ZIF-

67@PAN filters holds extraordinary guarantee in the 

utilizations of indoor air quality control. 

D. PM Capturing process 

Examination of the catching procedure at various time 

groupings has been represented in Figures 5A–5H. Figures 

5B and 5F have shown the initial catching stage, at which 

the PM particles first bound strongly on the nanofibrous 

filters[40]. With nonstop feed of the incense smoke, the 

nanofibers were attached with increasingly more PM 

particles. Moreover, the PM could move along the 

nanofibers and combine as greater ones, in this manner 

deserting a lot of void space for adsorbing new particles 

(Figures 5C and 5G) [42-46]. Furthermore, the approaching 

PM particles were additionally able to connect to the old 

particles and agglomerate to bigger size. With the catching 

procedure in progress, the agglomerated bigger particles 

have occupied the fiber space. Especially, an ever-

increasing number of particles could accumulate at the 

intersection of filters and afterward become balanced out 

round states of bigger sizes[48-51]. As this adsorption term 

increments, the nanofibers clearly turn thicker and the 

width has expanded essentially (Figures 5D and 5H) [52]. 
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Fig 5. Filtration of PM [40] 

III. CONCLUSIONS 

The conclusions made over the investigation till now 

are:  

A. In this paper, we incorporated the PAN:TiO2 and 

PAN-Co-PMA:TiO2 nanofiber membranes by utilizing 

electrospinning and the properties of nanofiber layers, as 

air permeability, aerosol test, and PM catching were 

efficiently assessed. The holding structure of PAN-Co-

PMA:TiO2 nanofiber membrane showed amazing air 

penetrability (284–339 mm/s) and evacuation of PM2.5. 

Besides, the created nanofiber membranes were less 

expensive and useful PM2.5, which would be used as a 

commercial air purifier filter further. 

B. In the experimentation we used electrospinning 

process and by getting control over the concentration of 

TPU polymer in solution the pm2 removal efficiency was 

achieved 99.654% and in additional optical transparency 

was achieved 60% and the ventilation rate was (3480 

mm/s) by performing 10 cycles of filtration and gas venting 

test on TPU transparent air filter the efficiency was reduced 

by 1.6 %. The results show that TPU nanofiber membranes 

have several advantages as following excellent water 

repellency, good ventilation rate, high performance of 

filtration and excellent optical transparency and hence can 

be used in many other fields.  

C. In the summary a simple and flexible technique for 

creating MOF-based nanofiber adaptable filters for viable 

PM2.5 and formaldehyde expulsion. This simple system 

could consistently develop MOFs on the nanoscale 

electrospun fibers for mass creation for a huge scope. The 

homogenous development of ZIF-67 on the fiber 

empowered the solid breeze obstruction of the filter, and 

even at a high velocity of 10 m/s, the composite filter held 

its unique structure. The filtration results showed that the 

ZIF- 67@PAN filter could successfully control indoor 

PM2.5 and formaldehyde levels at the same time. The 

PM2.5 filtration efficiency modified to 87.2% after the age 

of the ZIF-67 nanocrystals on the electrospun PAN 

nanofibers. PM2.5 filtration efficiency of the ZIF-

67@PAN filter was observed to be holding more than 99% 

and reduced by just 0.25% following 1 month of tests. 

Furthermore, the ZIF-67@PAN filter accomplished a 

formaldehyde evacuation efficiency of 84%. With the 

superior ability of PM2.5 and formaldehyde evacuation, the 

ZIF-67@PAN filters can be conceivably applied to 

effective improvement of indoor air quality. 

D. In the summary, presented is a versatile and facile 

immersion method for fabrication of MOF-based nano-

fiberflexiblefilters for efficient PM2.5 and formaldehyde 

removal. This facile process could help in uniform growth 

of MOFs on the nanoscale electrospun fibers for large scale 

mass production. The uniform growth of ZIF-67 on the 

fiber improved the strength of resistance to wind of the 

filter, and also at a large wind velocity of about 10 m/s, the 

composite filter retained its original structure. The filtration 

results showed that the ZIF-67@PAN filter could 

effectively control indoor both formaldehyde and PM2.5 

and levels simultaneously. The PM2.5 filtrationefficiency 

increased to 87.2% after the generation of the ZIF-67 

nanocrystals on the electrospun PAN nanofibers. The drop 

in pressure was 81 Pa, which was lower than that of 

conventional HEPA filters. After the conduction of a long-

term test, the PM2.5 filtrationefficiency of the ZIF-

67@PAN filter was observed to have retained more than 

99% and reduced by only 0.25% after 1 month of tests. 

Moreover, the ZIF-67@PAN filter achieved anefficiency of 

84% for formaldehyde removal. With the superior ability 

of simultaneous PM2.5 and formaldehyde removal, the 

ZIF-67@PAN filters can be potentially applied to the 

effective improvement of indoor air quality  

E. Flexible and adaptable PDMS/PMMA-chitosan air 

filters have been effectively created by electrospinning. 
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Synergistic impact of small diameter across and the polar 

substance utilitarian gatherings from the external surface of 

chitosan strands has made the fibrous membranes a perfect 

contender for effectively catching PM particles. The super 

hydrophilic chitosan filaments assume the job of improved 

evacuation ability, though the superhydrophobic 

PDMS/PMMA filaments fill in as a blocker to keep water 

from accumulating inside the film. The obtained fiber filter 

layer is equipped for holding an exceptional capture 

efficiency for PM particles (PM2.5 > 98.0%, and PM10 > 

98.4%), a low weight drops of 21 Pa, and a high stream 

rate of 1.9 m/s after 60 min in a high-humidity air. Also, 

the electrospun transparent fibrous membrane with 54% 

optical transmittance could be consistently applied in a 

very perilous environment for up to 100 h with a consistent 

efficiency. The filter was additionally ready to look after 

high evacuation efficiency after five cleaning cycles. Plus, 

the nanofibrous filters likewise present brilliant 

antibacterial capacity due to the chitosan component 

condition. 
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