Multifunctional new material
that can be Self-Cleaning
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“ ~ Introduction

The essence of business

[ Photoactive catalyst filters of nanoporous materials(water & air treatment) ]

With base technology to produce porous metal oxide-carbon composites impregnated with photoactive metal
oxide, CTOC Materials will become a global company leading the environmental industry by i) popularizing

nanomaterial-based photocatalyst research ii) commercializing nanomaterial photocatalysts
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“ - Introduction
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“ I Severe eavironmental pollution The occurrence of various diseases
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Alrpollutlon ‘ SOLUTION Polluted water use

Can be Self Cleaning Material

BUT]

Most self-cleaning materials are coated
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“ B Existing Coating Materials vs CtoC Material product

The ion exchange (combination) technology is fundamentally eliminates

the problems of conventional coating materials.
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CtoC Product
(lon Exchange)
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Pore blockage — Surface area reduction

Porous maintenance
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Self-Cleaning Maximizing

Photocatalytic reaction is possible not only in ultraviolet light but also in visible light

UV / Visible light
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Titanium dioxide (TiO,)

Hydroxy Radical(OH*)

Nitrogen Oxide, Sulfur Oxide, Bacteria

Harmless H,O, CO,
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: VOCs, Volatile Organic Compounds

(Sick house syndrome)

Nitrogen Oxide, Sulfur Oxide, Bacteria
Malodorous substance Decomposition

© 2019 CtoC Co,, Ltd




Technology Introduction

Classification of loading manufacturing technologies

Powder coating Sol-Gel Impregnation lon Exchange

Y
%l

Sort Powder coating Sol-Gel Impregnation lon Exchange
Manufacture process Complicated Complicated Simple Simple
Separation (0] 0] (0] X
Sphericity Uneven Uneven Uneven Sphere-shaped
Loading control X X X (@]
Elution Visual elution Visual elution Visual elution No elution
Pore shape Blocked Blocked Blocked Pores
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“ - Technology Introduction

Difference between conventional and current material

L )

Organic-inorganic
hybrid photocatalyst

Nano photocatalyst

(particle type) (bead type)
~—
Particle Nanoparticle 200-500um o
size » Secondary contamination caused by elution of titanium oxide |, No elution as titanium dioxide is fixed inside the bead
» Loss of photocatalytic function by elution . Continuous photocatalyst function
. Adjustable (600m2/g-1200m2/g)
Specific 1000m2/g or less(general), 1000m2/g or more, adjustable(MOF) |, jysts specific surface area, customized according to O

» Generally not adjustable(600m2/g product currently available) roduct
*  Impossible to form perfect sphere » Complete sphere shape(increased efficiency)

surface area

Alr purification through coating _ Water pollution & air purification through forming beads
* Unable to use as water treatment filter

. > o » Can be used as water treatment filter
Field of \When used as air filters, secondary contamination occurs +  Can be used as air filter, Pollutants are absorbed in pores

application due to dust, and efficiency of the photocatalyst is reduced increasing the efficiency of the photocatalyst
by problems such as peeling of the coating

Others Unable to recover or recycle in the form of liquid or

- Can be recycled after recovered in the form of beads
nanoparticles
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“ - Technology Introduction

Technology comparison of commercially available product lines

wsr :

Water treatment filter

Air purification filter

Conventional product

Water treatment filter
«  Membrane filter

Purpose of use
* Heavy metal & organic
matter removal

Replacement period
* 3~ 24 months

Characteristics
» High-cost filters,
not recyclable

CTOC Material product Conventional product
Water treatment filter Air purification filter
* Organic-inorganic hybrid » Photocatalytic coating filter

photocatalytic filter Market price

Purpose of use Purpose of use

» Heavy metal & organic matter «  Fine dust removal
removal

Replacement period Replacement period

* 6~ 12 months * 6 months

Characteristics Characteristics

» Low-cost filters with similar e Plasma device or additional
performance, filter material filter required to filter
recyclable bacteria such as mold

CTOC Material product

Air purification filter

Organic-inorganic hybrid
photocatalytic filter

Purpose of use

Fine dust & mold removal

Replacement period

6 months

Characteristics

Absorbs fine dust and mold by
it self
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“I Technology Introduction

CtoC-M22 (Water-soluble anti rust inhibitor for ferrous metal)

1. Not Control

2. Global company

=l Test condoition

. Humidity Chamber(Temp 65, Humi 75%)
. 172hr

. 5% Dilution

. Photograph after 6 months

3. Korean big company

4. CtoC

CtoC-M22

CtoC-M22 is water soluble in a Non-Film type

- Water-soluble anti rust inhibitor for ferrous metal

- No anticorrosive film needs to be removed for
part assembly

o Major properties

Appearance

Light brown transparent liquid

- Specific gravity 1.07~1.08

- pH(30% Sol) 8.5+0.5

- Surface tension(dyne/25C, 30% Sol) 38
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“ I Appendix

K-Water Start-up
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I Appendix

Press release
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