High-tech air purification filter with Nahofiber
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2017-2024 World's most polluted cities

PM2.5 legend (The most polluted cities according to data aggregated from over 80,000 data points)
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Particle Pollution ?

<Source : CDC, Air quality, www.cdc.gov/air/particulate_matter.html>

o Particle pollution - also called particulate matter (PM) — is made up of tiny particles of solids or liquis that are in the air.

 These particles may include :
* Dust
- Dirt
- Soot

Particle pollution can affect your health. What causes it?

- Smoke

- Drops of liquid

 Where does particle poluution come from?
a) Primary sources cause particle on ther own.

For example, wood stoves and forest fire.

b) Sedondary source let off gases that can form particles. Power plants and coal fires are examples of secondary sources.
Some other common sources of particle pollution can be either primary or secondary

- for example, factories, cars and trucks, and construction sites.



How to affect my health ?

The importance of clean air

Air pollution is one of the most dangerous threats to our health. Every day a person breathes in about 11,000 liters of air. The air is often
contaminated with smog, dust, exhaust fumes, spores and pollen that enter the respiratory tract. Data published by the World Health
Organization (WHO) shows that almost all of the world's population (99%) breathes air that exceeds WHO guidelines and contains high
levels of pollutants. Air pollution is responsible for nearly 7 million premature deaths each year*. Clean indoor air can reduce this burden.

DEATHS LINKED TO OUTDO
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o Coarse(bigger) particles, called PM,o, can irritate your eyes, nose, and throat.
Dust from roads, farms, dry riverbeds, construction sites, and mines are types of PMy.

e Fine(smaller) partilces, called PM2.5, are more dangerous because they can get into the deep parts of your lungs, or even in to your blood.



Solution, Nanofiber Technology

Nanofiber of TN High-tech air purification filters

e Large extent of surface with high porosity and high-volume ratio compared to extent

* Very thin and light like the skin, a dream material where alien substances do not pass while ventilation

Ifine dusl

Haxnmfiber

el Nanofilers L

o5
o,

e i)

r'! o M




Nano Filter (©0.5um)

Single Nozzle

* 1<
&
A0 x| -

‘ S| 13
uteq 2| o} £ 0.7pm Ll HE] X

3~10pm 2237 37|
0.5pm 0.4pm

Compare Sizes to Nano Filter

Hair N\ Pollen . FineDust - Bacteria . MicroDust - Cigarette Smoke «  Nano Filter
0.05~0.07m .~ 0.01~0.03m /\ 001m ./ 0.003~0.01m ) 0.0025m ./  0.0007m ) 0.0005mm
50~70pm 10~30pm 10pm 3~10pm 2.5m 0.7 0.5m




TN High-tech air purification filters
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ITNS-90] TN Window Shield

e The core of ‘TN Window Shield’ is state-of-the-art nanofiber filtration technology.

‘TN Window Shield’ is a high-performing functional screen that blocks or restricts a wide spectrum of unwanted airborne particles

including pollen and allergens as well as fly ash, agricultural dust, coal dust, bacteria and droplets carrying many virus particles.

‘TN Window Shield’ has superior durability, the performance is maintained for long-term use.

SIS Breathable mesh
=3 | 4
T Nanofiber filter
+
. Support mesh




Why TN Window Shield ?

P Easy Installation

* Accesbillity to existing window frame
instead of insect screen

P State-of-the-art Nano Technology

e Excellent filtration performance from dense
structure of “Nanofiber”

e High air-permeability from numerous porous
structure between “Nanofibers”

P Superb Durability

* Applied special lamination technology
enables long-term use

P Easy maintenance

* Performance is maintained through simple cleaning
with hand sprayer without any detachment

200 ©

Excellent High High Strength Excellent
Filtration Porosity & 3-Layer Visibility
Efficiency Permeability Construction

Blocks Blocks High Easy

UV rays IR rays Corrosion Cleaning
Resistance



Description

[TNS-90] Product Differences

Regular Insect screen

An obsolete product, not efficient against current
threads.

high-tech nanofiber solution to protect against air
pollution.

Material

Fiberglass, aluminum, steel.

Nanofiber, polymeric mesh.

Filtration efficiency

Fail to capture the most hazardous particles.

Captures even the smallest dust, smog and PM 2.5
particles

Toughness

Vulnerable to corrosion, and more susceptible to
mechanical damage.

Highly resistant because of a solid knitted structure.
3-layered laminated fabric.

Health hazards

Prolonged exposure to the external environment
causes the fiberglass to degrade, releasing
carcinogenic particles that are hazardous to human
health.

Polymers used in the membrane do not release any
harmful substances or particles.

Additional effects

Ineffective against UV light and rainwater.

Reduces UV light to passing through, keeps rain out.
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Demonstration

e (General Insect screen) Jan 09. 2023 ~ Jan 13. 2023
. 51 A -
J9ju Int’l Airport e (TN Window Shield) Jan 16. 2023 ~ Jan 20. 2023

Subject Fine dust Ultra fine dust Carbon dioxide
(PM 10) (PM 2.5) (CO,)
Limit value 100pg/m 50pg/m 1,000ppm
Insect screen 20.9 11.1 1,005.3
Departure A | TN Window Shield 3.0 24 763
Variance -86% -78% -24%
Insect screen 12.8 8.9 826.5
Departure B | TN Window Shield 8.9 2.2 597
Variance -30% -75% -28%
Insect screen 13.0 7.3 904.8
Departure C | TN Window Shield 3.3 1.6 705
Variance -75% -78% -22%
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Where to Use

TN Window Shied is an excellent choice for:
School .

e Homeowners & Condominium Owners
 Real Estate Developers & Builders

e Construction Companies

 Hotel & Hospitality Operations

e Outdoor Patio & Swimming Pool Enclosures

e o (Government Agencies

Cond;omlnzl u . . HUBIVERSIY o Allergy, Health & Wellness Institutions
I i | RN, TS T e Architecture & Interior Design Firms

 Enclosed Greenhouse, Botanical & Sustainable Agriculture Operations

EWHA™

"L’J‘;fl‘i‘{:’";?\';‘r]\f —— « Stables, Barns & Equestrian Facilities where Animal Allergy Defense is Required
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[HVAC] Air Conditioner Filter

Anti-dust

Filter efficiency 83.2%

Anti-microbial

—Staphylococcus aureus 99.9%
pneumococcus 99.9%

Deodorization, Formaldehyde removal

Aramonia 99.6%, Trimethylamine 99.6%
Hydrogen sulfide 59.2%, Methyl mercaptan 18.4%
If the “TN’ logo is hard to see, replace the HVAC Filter with a new one Formaldehyde 85.0%

Safety

‘/Orga-micllnorganic Hybrid material

Non-toxic material

Before using Need to replace
13



[HVAC] Air Conditioner Filter
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[HVAC] Air Conditioner Filter

Hair
(60~120um)

Red Blood
(2~5um)

H,O atom  ATP synthetic
(2.8 A) (~10 nm)

Tnm 10nm 10pm 100um

DNA Virus ; Fly ash Pollen
(2~12 nm) (20~300 nm) (0.3 ~ 5um) (10~20pm)  (10~100pm)

Non-woven filter

Nano-fiber filter
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[Fiber Tree] Non-powered air purification filter

FIBER TREE is applied with special air purification technology

 Breathable Layer

- Removal of airborne bacteria and bacteria
- Removal odors and harmful gases
- Advertising and interior effects

with design printing

e Carbon Layer

- Collecting and removing air pollutants

- Removal odors and harmful gases

. Breathable layer Carbon layer Nano-filter layer Carbon layer Breathable layer
e Nano-filter Layer

- Collecting and removing air pollutants
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[Fiber Tree] Non-powered air purification filter

Remove organic matter by using adsorption phenomenon made through fine pores formed on the surface of a Carbon 1st layer

. . 0 Specific Volume Specific surface area
s | s " inig " maig

Macro-pore 500 02~0.7 05~20
(Transitional) Meso-pore 20 ~ 500 0.3~1.0 20 ~ 200
Micro-pore < 500 0.1~1.0 > 2,000
Organic
0 a?ti cle  Macro-pore
- It has a very large effective diameter and quickly transports adsorbate
Macro-pore molecules

from the outside into the particles
- Role of Admission, Diffusion, Transport-pore
- Capillary condensation does not block pores
 Meso-pore

- Capillary retraction (liquefaction of adsorbed material) occurs

e Micro-pore

- A pore with the smallest radius, accounting for more than 95%
of the total specific surface area

- Where adsorption occurs most prominently 17



[Fiber Tree] Non-powered air purification filter

Korea Railroad Research Institute

Adsorption performance of

hazardous substances

FIBER TREE : Removal of PM2.5 66.35%, PM10 65.68%

Removal of total floating dust from indoor air 57.43%
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[PM HHES]
ol 4 x| #1 #2
= . Phsa Pizs Pha Pizs Phtia Phizs
(ug/'m3) lug/nd) (ug/m3 (g (ug/mB) (ugm3)
1 202.45 19410 126.35 11780 7550 7330
2 214.25 204.35 B2.75 60.05 54.30 50.85
3 256.25 24350 4050 3905 8995 8755
4 126.40 12415 4405 4180 50.40 4790
5 129.95 12760 4530 4245 7280 7140
H lug'm3) 185.86 179.94 63.79 60.23 68.59 66.20
| HH & 8 (%) - - 55.68 66.53 63.10 63.21
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1 22095 13920 81.10
2 24065 6935 64.55
3 286.10 4520 97.15
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E #ug'm3) 203.87 70.91 75.70
EEET o - 57.24 57.43
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[Fiber Tree] Non-powered air purification fi_lter

Analysis by high-precision gas/steam adsorption analyzer

Adsorption of carbon dioxide (CO2) 9 times the weight of a
FIBER TREE

V. /em3(STP) g1

Adsorption / desorption isotherm

0.1 0.2 0.3 04

0.5 0.6 0.7 0.8 0.9 1
P/po

——SAMPLE A DAT(ADS)

—+—SAMPLE A DAT(DES)
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[Fiber Tree] Non-powered air purification filter

- Easy to install and replace product and free to move after installation
- There is little installation and construction cost

- Choose between a normal frame type and a wide frame type

- Choose between frame color black and silver

01 vork frame

- Workforce is required when replacing the product and cannot be moved after

installation
- Installation construction cost is higher than art-work frame type

or - Can be custom-made, such as frame, shape material, and color
;rtising pane| - Sturdy compared to the mold type

02

- Workforce and equipment are required for product replacement and
maintenance and cannot be moved after installation

- Installation construction costs are somewhat high

- Can be custom-made, such as frame, shape material, and color

-Sturdy and safe by adding reinforcing finishing materials to the interior type of

the frame
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ITNS-9001] Protection Mas

TECHNOLOGY OF NANO FILTER
Core technology to maintain
high efficiency filtering

STRUCTURE OF NANOFILTER

NANO

Nanofiber filters even the smallest particles
like bacteria out of your oxygen flow
to protect and keep you healthy.

BASIC MESH
NANOFIBER

SPECIAL QUTER LAYER

LLLAMO
L!TIL .__} B

FIBER

S500NM

Flexible nose wire to comfortably
shape to your facial features

Relaxed and secure breathing

space by nanofiber outer layer Convenient stopper

for secure adjustment

Designed with specially technology
for a comfortable fit while close
contact with the face line

Chin guard to secure negative
tair flow and promote comfortability

Soft mesh pattern inner
layer for no irritation
against the skin

Elastic strap
to adjust for
comfortable fit
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[TNS-70] Protection Fan Filter

» Easy to install on the fan

P It effectively filters fine dust and pollen to help the
respiratory system
P If you wash it simply, it can be used reflectively

%

Excellent High High Strength Easy
Filtration Porosity & 2-Layer Cleaning
Efficiency Permeability Construction
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Solution
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Thank You !




