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To defeat PM2.5, air filtration technology needs to be upgraded

TRERELEMNABEARPERNRAEERE RN EE 2 ALEBERI™
Rie L B R BPEAARIT, SERNEBEIT005 AT R (HF
BEZRRTHIL6N) 5ZNERE R MAXT00HETALKF, 52005 A
HRFRIMX PERETO2018FREET, TFESS#HMBEEDPA
SEFEAE, HR RS T HIE S — (I, T EEHT8T s = e T Bl ML
MBEFERNEREE, BIRERNTF2.56K (PM2.5) NESIERL AR
no X EEEL A 283K % B 12/\A0fE BFURL °J LAAK R £ A (4 B 50 22 @ 8 Fi B 52
MEMBERREXLETIEENFRPRNESHIE, E2SBOM
7, PR EMIFRERR B Z T, BRBEELARERFRTENHIKX
AREEASTERKRMEL0F2032. SEZEAMAOE K SERIERTIAE L
W AEERENEMMETHNAREEESISRERMETEANLRT
KIBREMEE A AN]SR BE S AR 2B E R =

Air pollution is an imminent issue facing global human health in both developing
and developed countries. The World Health Organization now estimates over 7
million of premature deaths per year (16% of all premature deaths) are linked to
pollution. Of these 7 million deaths, 2 million per year are in East Asia. The 2018
report of China National Cancer Center states that lung cancer ranks first in
China, with approximately 781,000 new cases every year. And it is estimated four
people die of cancer every minute in China. Air pollution in the form of particulate
matter, particularly those with diameter under 2.5 microns (PM2.5) is particularly
deadly. These particles, 40x smaller than the diameter of a human hair, can be
trapped within the human lungs or pass through the lungs to affect other organs.
This exposure contributes to not only lung cancer, but also heart disease, stroke,
and other respiratory infections. As a comparison, daily exposure to heavily
polluted areas in developed nations can be equivalent to smoking over 10 or 20
cigarettes per day. The severity of air pollution is expected to increase as climate
change and population growth can result in extreme weather patterns, increased
car usage, and increased urban development. As all humans will be affected by air
pollution problems, it is a global issue we must address today.

4C NANO TECHNOLOGY

4CHAKIXAR

TRHYRMAR WNEBREE

As a new member in air filtration market, 4C Air brings nano technology to against PM2.5
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Traditional facemasks and HEPA-filters are based on
microfiber nonwovens. While these materials can be
effective against particulate matter pollution, they
typically exhibit high resistance due to the high
material thickness and may not be as effective against
the smallest of particulate pollution (~100 nanometers).
Some technologies have emerged as potential air
pollution solutions with additional functionality, such
as lower air resistance or transparency. For example,
while electrostatic adsorption can be used to attract
or repel large PM without much air resistance, it is
ineffective against smaller particles. If these static-
based systems are active, they will utilize high energy
consumption and create hazardous ozone. On the
other hand, whereas porous membranes (e.g. pollen
screens) that rely on using size exclusion can be
transparent, it becomes difficult to reliably create
pores small enough for PM2.5.
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One of the most significant scientific breakthroughs
of 4C Air is in the development of highly uniform
nanofiber-based nonwoven products. These
nanofibers are only ~100 nanometers in diameter,
roughly 1000x smaller than the diameter of human
hair, and 10-100x smaller in diameter than
commercial non-woven microfibers (roughly 10x
lower basis weight). As an added benefit, the small
size of each fiber results in nonwoven filters that can
be optically translucent (with transmittance up to
90% for the nanofiber film alone). The high surface
area to volume ratio of nanofibers enable filtration of
extremely fine particulate matter while maintaining
high air permeability. Incorporating 4C Air’s highly
uniform nanofiber film on perforated or mesh
materials creates a particulate matter filtering
window screen. Addition of 4C Air to traditional
nonwoven products results in high efficiency and fine
particulate matter filtration.
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Shenzhen 4C Air Technology Co., LTD. is a high-tech start-up focusing
on the research and development of nano-fiber air filtration technology
and materials for personal and industrial use. Compared with traditional
air filtration materials and methods, 4C Air’s nanofiber materials, which
exhibit low air resistance and high filtration, can be integrated into
particulate masks, window screens, HVAC systems, and air purifiers.

Shenzhen 4C Air Technology Co., LTD. is a part of the Clean Air Alliance
of China, as well as a contributing editor to the Anti-PM2.5 Window
Screen Standard. Currently, 4C Air is developing applications for
personal and household use, while exploring HVAC, clean rooms, and
medical filtration.
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Silicon Valley Technology
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Founded in 2015 by Professors Steven Chu and Yi Cui of Stanford university, 4C Air is headquartered in
Silicon Valley (Sunnyvale, California, USA). Along with a team of skilled scientists and engineers, 4C Air
is dedicated to developing effective air pollution solutions. Additionally, sales offices are in Beijing and
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Yi's News
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At 28, Cui was named recipient of the "2004 World Top 100 Young Innovator
Award" by MIT Technology Review. He was awarded $10 million in research
funds for being one of the top 12 scientists selected around from the world
for the "2008 King Abdullah University of Science and Technology (KAUST)
Investigator Award". His awards also include the "2010 Wilson Prize" from
Harvard University, and the "2013 IUPAC Distinguished Award for Novel
Materials and Their Synthesis".

— China Daily
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Testing their (Dr. Cui's lab) invention on a bad air day in Beijing last summer,
the researchers found that it captured nearly 99% of particulates (dust, soot
and other particles that can harm the lungs) while maintaining 77% transparency.
After measuring absorption rates, the scientists estimate that, in heavy
pollution, such a screen could continue pulling particles out of the air for
more than 300 hours.

—— Wall Street Journal
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Professor, Stanford University, USA

EERBEREKENRRREE
Former U.S. Secretary of
Energy and Nobel Prize Winner
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Professor Yi Cui is dedicated to the research of nanomaterials.
He is a Fellow of Materials Research Society and the Royal
Society of Chemistry. Professor Steven Chu is a member of
the U.S. National Academy of Sciences and former Secretary
of Energy under President Obama. He was awarded the Nobel
Prize in Physics in 1997.

Professor Chu is aware of the importance of creating high-
tech products for the current environmental crisis. These
sentiments are echoed by Professor Yi Cui (Stanford University),
whose 42 patents enable nanotechnology solutions for energy
and environmental applications. Together at Stanford, the two
developed the underlying technology of 4C Air. Seeing the
promise of the new technology as well as the dire air
conditions all over the world, Professors Chu and Cui would
go on to found 4C Airin 2015.
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4C Air high performance anti-PM2.5 mask
Nanofiber, high filtration efficiency
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By integrating our nanofiber technology into traditional non-woven based facemasks,
4C Air’s products can provide high performance personal protection against heavy
pollution. These facemasks effectively use nonwoven materials to filter larger
particles while the nanofibers inside can trap the smallest and most dangerous
particles. In addition, by using nanofibers as the filtration media, the air resistance of
these masks is low while retaining a high filtration efficiency. 4C Air offers nanofiber
facemasks that meet internationally recognized standards, such as N90 and N95. By
combining excellent design and ergonomics, 4C Air hopes to provide you with a
comfortable and high-tech solution for clean air.
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4C Air Nano Technology Screens
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4C Air Window Screen

e By integrating our nanofiber with perforated or mesh based materials, we have
developed a new and innovative PM2.5 filtering window screen which has:

- Up to 99% efficiency for particles of 2.5 microns
- High optical transparency - Low air resistance

e The filter is ideal for spring and fall ventilation, as it can also be used as a pollen
filter. The product is not recommended to be used during high or dangerous
pollution levels (AQI>200), when windows should be closed.

e Efficiency is determined using TSI's standard CertiTest Filter Tester Model
8130A, rated for 0.3 micron particles (90% efficiency).
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4CNano Filtration Technology New Hope for Air Purification

AIRFLOW

Micron size
Commercial fibrous air filter
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4CNano filter material series
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® The new nanofiber filtration series is patent pending.

® The fiber diameter can be controlled in the range of 50-500 nm, and the basis weight
can be below 5 g/m’.

® The nanofiber material can maintain high light transmittance, low resistance, and
high efficiency.
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Micron fiber material filtration
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Microfibers filter use physical filtration and adsorption to filter out particles. The fibers
are relatively large in diameter and are typically between 2 and 30 microns. These
materials are typically thick, opaque, and cannot maintain high filtration efficiency while
having low air resistance. In general, micron-sized filter materials have a basis weight

greater than 50 g/m”.
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4CNano filtration principle
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Electrospinning is a process where a large electric field can be used to draw fibers

from a polymer solution or melt. The high strength of the field can form nanofibers, with
fiber diameter around 100 nm.

Successful electrospinning relies on controlling the large electric field and solvent
vaporization rates, making the scale-up of the process difficult. 4C Air has solved these
problems and achieved a commercialized system for electrospinning nanofibers.
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Air filtration relies on particles becoming trapped in the filtration media. This is through
the following effects: inertial, interception, diffusion, and electrostatic adsorption.

Nanomaterials can improve the filtration efficiency as:
1. Nanofibers form uniform pore size distribution and small average pore size.

2. The particles are closer in size to the diameter of the nanofibers, which can greatly
increase the interception effect.
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Guard against air pollution 4CNano outstanding performance
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Nanofiber filtration

Basis weight < 5 g/m”

100% evenly distributed nanofibers (with controllable
diameter from 50 to 500 nm)

High light transmittance
High filtration efficiency, low air resistance
Patent pending, scalable production

Skilled R&D team for future product development
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By controlling the electrospinning and post-processing techniques, the transparency can be tuned.

4CNano

Meltblown

Leair.com.cn w




THRP, RWREF

Patent protection, scale production
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Full of hope, looking to the future
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4C Air uses innovative and advanced filtration materials to
improve the life of people through clean air. With excellent
technology and R&D capabilities, 4C Air is committed to
providing customers with reliable products as well as
professional service.

The development and industrialization of the growing
world comes with many environmental challenges, among
them poor air quality. In order to come up with a solution
for these times, 4C Air was founded to provide the world
with clean air.
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