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What is lons? How it works...

Mother Nature's Little Air Cleaners.

How Plasma lonization Works to Clean the Air of Pollutants

Much like sunlight does in the atmosphere, Plasma Air technology produces a natural bio-climate rich in positive and
negative oxygen ions. The negative ions contain an extra electron while the positive ions are missing an electron resulting
in an unstable condition. In an effort to restabilize, these polarized ions seek out atoms and molecules in the air to trade
electrons with, effectively neutralizing particulate matter, bacteria and virus cells, odorous gases and aerosols, and VOCs.

<Corona Virus Electron Microscope Image>
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Adding Extraordinary Function into Ordinary Devices

It can upgrade a normal device into an “air sterilization” device

Air Purifier

Air conditioner

. J

Vulnerable to Viruses and Bactera

OION Plasma Module

Sterilization

Air Sterilizing Purifier

Virus-care air conditioner
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Safe Air



® Product Comparison

. PCO
HEPA filter (Photocatalytic Plasma
Oxidation)

Saving Energy Max 30%

Decrease in

. None
air pressure

Indoor Air Treatment X O
Intake Air Treatment O O O O

Exhaust Air Treatment X A A O

@ Distinctions of V-Guard, OION

Installation Cost Normal Normal High

Maintenance Cost Low/Normal Normal High v" Automatic cleaning function removes harmful

Energy Consumption High Low Normal substances from the air without restrictions on

. installation location.
Proportional to

Consumer Goods Cost )
the pollution

Normal High v’ Excellent performance advantage in removing floating

Purification Rate 0~80% Low Low viruses and bacteria.

v’ Easy for installation and maintenance.

Human Safety O A O .
v" Superior performance for large space

Aerosol Sterilization A X A




Issues of Plasma Technology

O Impurities are gradually piled up in the discharge area

As time passes, impurities accumulate in the discharge area to prevent ions from forming

—

Example of plasma discharge part cleaning manual

Unit Cleaning Brush

g VWT (/Tj.‘:?: ’

Before cleaning After
cleaning
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Electrode Around
the base

Remove the unit cover and Remove dust from the
pull out the unit holder electrode area

*&*:SHARP FP-JBOEU User Manua SHARP FP-J80OEU User Manual




® Automatic Self-Cleaning Function

& How it works

Removes

. Sy 0O *— contaminants
Micro Motor — /—contaminants [@FDO— Plasma
U 0 discharge

e lon Generating Needle

/\

Cleaning Brush ———
Brush rotation

Automatic Self-Cleaning Module . .
g (Cleaning 1~2seconds in every 8 hours)

& Intellectual Property

Applicant Registered No. Patent Name

plasma ion generator needs no
OION Inc. Korea Registered #10-2362179 manual cleaning and synchronous
plasma ion generator assembly

Plasma ion generator with

OION Inc. Korea Registered #10-2445885 . . .
automatic self-cleaning function




Issues of Other Plasma Products

Issues in the Market Side

® Application limitations ® There are inconvenience of
v’ Difficult to apply to buried type, periodic cleaning and the

Technical Issues
Design/Manufacturing

® Design limitations
v Requires product design with

Periodic cleaning maintenance
required

v' Oxide is generated and
deposited in the plasma
generator

v’ Cleaning is required in 2
weeks ~ 1 month

v No ions are generated when
it’s not cleaned

There are no plasma modules
for efficient and safe space
sterilization

A large number of ozone
generators are commonly
called and used as plasma

an easy opening and closing
structure for cleaning

Needs cleaning brush as an
accessory

Strong sterilization power to
cover a large space and
minimization of ozone harmful
to the human body

When using a UV lamp or DBD
plasma, it is inevitable to install
a separate multi-activated
carbon filter to remove a large
amount of ozone.

wall mounted type, ceiling type
and lighting products that are
difficult to clean

Difficult to apply to public
transportation

Difficult to apply to fields
requiring large-scale installation

Different criteria

v Recommendation standard for

indoor ozone generation by the
Ministry of Environment:
0.05PPM

v" Air Purifier Organization

Standard (CA) ozone
generation standard: 0.03PPM

v The level of demand in the

actual market: less than
0.005PPM

occurrence of management
costs

It is easy to lose the cleaning
brush

There are many cases where it
is just used without cleaning
(ineffective products)

There are concerns about
ozone generation when used
indoors for a long time

v' Ozone-free or equivalent

safety requirements




Differentiation of V-Guard

@® Conventional plasma module

v'If cleaning is not performed regularly, ions will not be generated
v"Incompatible consumer electronics/automobiles/air conditioners/furniture, etc. requiring landfill/built-in design
v Suitable for small products only and insufficient efficiency for large-scale space sterilization

® \/-Guard

v" No need for cleaning management with automatic cleaning function
v' Embed/closed and freely applicable to all spaces and products without distinction in general
v' Korea's first and only test performed in USA for aerosolized COVID-19.

(99.998% in 36m?3)

Airborne Virus Protection

Free to apply to any
space you need

Safe and Clean Efficient sterilization
High Performance for Large and medium size space

ONON



® V-Guard Series Plasma Module

& Specification

® CM180/CM280  Mounting Holes ® New Upgrade Model Bipolar lon Emitters

Mounting Hole

Mounting
Screw Holes

' =
Power
DC 5V/12V

Power LED
DC 12V

48mm
lon Emitters

CM180 CM280 | Remarks

Type Self-Cleaning Self-Cleaning Power Cable Holes

Power DC5V DC12Vv

Current 53mA 50mA v Silicon brushes mounted on the micro motors automatically
remove accumulated particles on the ion generating needle

Power 0.27W 0.6W points of the plasma module

Output -1.3kV ~ +1.65kV +2.7kV~2.6KV v' automatic cleanings conduct three times a day regularly
(cleaning time - less than 2 seconds)

Mounting Holes

Temperature -20°C ~ 80°C
Humidity RH 20% ~ 90%




® Test Report (USA) OION

Virus Aerosol T

INNOVATIVE
BIZ*ANALYSIS

creating solutions | getting resulis

Teasting Lavout

All zestng was conducted in a sealed 20'x8"»8' chamber following D5L-3 standards. The room had a
displacement volume of 1,280 cubic fee:, approximataly 36,245 liters of air. The room remrained closed to
previ ny air from ent2nng ard leaving the rcom dunng

testirg. A nebulizirg port connected to a programmable

compresso- system was ozated in the carter of the 20" wall

protruding 24" from the wall cppesite the door. A low-volumz

mixing fan [approx. 20 lin) was pos Livned al 45-degies arngles

4.00E+06

TCID50/ML

at each chamrber corner ard continuously operated for the
duration ot testing to simulate lizht air movement and for better
mizing in Lhe Lest dhiamber. Four air sarnpling probes connecled =
to Gilian 10i programmansle vactum devicas hang in the roem’s = : : 2.00E+06
centerlne, 6” off the chamber floor. The cevicewas placedona  Ficun loseur of tne Oior: prototype with two

stainless-steel 7aole In the center of the test chamber (Figure 7,.  A/9smaion medules cnd the tubular fan.

1.00E+06

PIHSAVFLE
cowecTon ™
MEBULIZATICN 03T | L

0.00+00
0 Minutes ! 10 Minutes 30 Minutes

COWEZTOR ™,

MR SAMPLE \\ !\
\ :

5.68E+06 | 4926406 3.956406

5 68E+06 | 5.00E406
‘»"uh‘i +06 [ thL «"‘;
5.68E+06 : 4.93E+06 | 3.95E+06
‘ 13,255 ' 30.452
‘—l xperiment 1 5.68E+06 247t +06 | S542E+03
‘—h[w’m'wrl 2 | 5.68E+06 2.25E+06 | 1.206+03

Experiment 3 5.68E+06 2.02E+06 1.206+02

l i ge) 5 68E+06 2.25E406 2.25€+03
NG sans | 2 N xp (avg.) % Reductior 60.482 99.960

20X X' SIMNDEN © EXPOSURE TIME

v Testing for COVID-19 (SARS-COV-2) virus in an aerosol state conducted at Innovative Bioanalysis (Biosafety level 3 Lab) in the US
v Chamber Size - 20 X 8 X 8 Feet (approx. 36m?3) / Time - 3 tests each for 10 minutes / 30 minutes / 1 hour

v" Application sample: Kit with 8 V Guard plasma modules and a fan (see photo)

v' Test result: Corona virus sterilization - 10 minutes (60.48%), 30 minutes (99.96%), 60 minutes (99.99%)

Excellent removal of RNA viruses (corona-19, MERS, influenza A/B, bird flu, foot-and-mouth disease, etc.)




® Test Report (Korea)

KCL (Korea Conformity Laboratories)

NEEHA

NELHA
= . CT21-111022 S
LAY S (T20-114506K HENYS : CT21-111022K
22930

OYMY: 2002 FyAUN 7. g2 7. N2

OF 2 ANE HHA SEIIBZ 5706, 3IE (JUS. SEHBEOOIEIR) | AE 23 AE 2

3. NI : AR 113 022 ~ 20211 1E A4 NE gR NE®Y [Sig n we|ois & wE RS NERE 5o wwclus & se| luss
4, NBEHAS B @ Bazc ‘ (CEUfm) | (CFU/nt) (CFU/m) | (CFu/nt) (%)
5 Al 8% : viard o048 i 2R0/4%

S V-Guard 230 £ 0.1) T V-Guard
6. AR X2 AN®  plasmaion SIEAX AA 1.1 x 10° <10 3 e, H2 A Sy

(230 £ 0.2) T
X plasma ion 2/ MAl 1.0 x 10* <10 99.9
(1) SF3-KACADCR-122:2021 (ymm)  module (50.0 + 20) % RH. (MESA i (50.0 + 2.0) % RH.
+3)
7. NBED

V-Guard CFU : Colony Forming Unit
A
i | MER T

| o § | & ® M8 ZTF : Escherichia coll ATCC 25922
QEYAET umelmal | (1) 0.006 0I¢

ANEEHA

MBS : CT21-111023K

CFU - Colony Forming Unit
NE2S | =%

MBZ5 | Staphylococcus aureus ATCC 6538

i Y m
# AW POKER K A BH3D| : 30 o

LREEE 3
SZJH| © MAS-100 NT (MERCK, & : 100 L/min
A QYA HET HER 6 ¥ { o fy AZAH| : MAS-100 NT (MERCK, R& : 100 L/min)

HEAIZE -3 A HSAZ 3 N

3 & | Feller Cot ion Table %
ditdt = eller Conversion Table Mg &% : Feller Conversion Table &

SIZITRAIZEX : IS0 1 -36:201800 =8 (T, JtSAIZE : 3 AIRY)
SRRIISE SReWIo00,96.20 0 R = = ASATRAIZS : ISO 16000-36:20180 =& (B, JHSAIZ : 3 Al2H)

A 8 5 | 56 ST 2AI .
HESL A= GEAER S WSERAKE 6 A A0 N H MR T L I8 MBRA : 2)|E +2A FSR FCHET 1504 56 FUHRD AN VL ARLATUE 35

;| e N A
|
Ol 4R ME KS QISIIEC 17025 S KOLAS SI5 1k 230f RS0, ASINY MY ANE X ASAY BHE JN2H
HUHEN Nig 88 SN = B
20 4uME & ]
3. DI AR NS WFOE WHS0 ASE J5 b
4, 0 JRAM HA0NE B HIOK (www. kel I S 2isRLIC)

IO, §x LA MBR 28 LICL

20218 118 24
HANMBSINBAPRY

<Ozone> < Escherichia coli > < Staphylococcus aureus >

v' Ozone Free: less than 0.005ppm v' Escherichia coli reduction rate: 99.9% v' Staphylococcus aureus reduction rate:: 99.9%



http://www.kcl.re.kr/
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Case Studies of V-Guard

Air Sterilizer Wardrobe Sterilizer

by K-Project by CosysLK 4way Air Conditioner

by AP

Air Shower
by Grex

Air Shower Gate
by OTIS Korea by Naicom by Purium

Elevator
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Case Studies of Plasma lonizer - Japan Transportation

" Panasonic
on MEET THE FUTURE
. . TJREHEAsATONC AR comomoners. —
o0 i
®

Plasmacluster | | ; e b
@-nanoeX : <
ANTI-COVID 19

SHARP TECHNOLOGY 5 muses




Convergence lon Generator by OION
@® 'TIPS' program from Ministry of SMEs and Startups (Oct. 2023)

O SAHAT | HE v High performance of lon & Ozone Free
Ministry of SMEs and Startups v' Technology Convergence: Plasma + UV + Photocatalyst

@ Paradigm Change with OION New Module

v Closer to People

UV: “Being used when it's vacant” “Always” even if there are people
2 f \ : '; ‘ |

OIE giol 25 JH B |
UV is harmful when it's directly shown to Space Sterilization + No Concem for Ozone
human body (& eyes) (No need for charcoal filter)




ONON

Be clean, be safe
with improved plasma technology

OION INC.
www.oion.co.kr

james@oion.co.kr
Contact: +82-(0)31-895-6111
Mobile: +82-(0)10-4440-5936
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