
What is Photocatalyst ? 

Photo-Catalysis is defined as "acceleration by the presence of as catalyst". A catalyst does not change 

in itself or being consumed in the chemical reaction. This definition includes photosensitization, a process by 

which a photochemical alteration occurs in one molecular entity as a result of initial absorption of radiation by 

another molecular entity called the photosensitized.  

Chlorophyll of plants is a type of photocatalyst. Photocatalysis compared to photosynthesis, in which chlorophyll 

captures sunlight to turn water and carbon dioxide into oxygen and glucose, photocatalysis creates strong 

oxidation agent to breakdown any organic matter to carbon dioxide and water in the presence of photocatalyst, 

light and water.  

 

Titanium Dioxide structured in anatase form is the most common photocatalyst. It has the following advantage: 

1. Cost Effective  

2. High photocatalytic effect  

3. None-Toxic  

Titanium dioxide, also known as titania, is the naturally occurring oxide of titanium, chemical formula TiO2. 

Approved by the food testing laboratory of the United States Food and Drug Administration (FDA), Titanium 

Dioxide is considered a safe substance and harmless to human. It is commonly used in paint, printing ink, 

plastics, paper, synthetic fibers, rubber, condensers, painting colors and crayons, ceramics, electronic 

components along with food and cosmetics. Many studies have been published on the use of titanium dioxide as 

a photocatalyst for the decomposition of organic compounds. After illuminated by light, titanium dioxide 

produces hydroxyl radicals, which react with the organic matters in the air to form non-toxic inorganic matters.

 



Let’s see the performance of ELECS Photocatalyst treatment  

1. What is Photocatalyst? 

  When a photocatalyst titanium dioxide (TiO2) captures ultraviolet light (UV) either from sun or 

fluorescent light, it forms activated oxygen from water or oxygen in the air. This process is similar to 

photosynthesis, in which chlorophyll captures sunlight to turn water and carbon dioxide into oxygen and 

glucose. The formed activated oxygen is strong enough to oxidize and decompose organic materials or 

smelling gas, and kill bacteria.

  

2. What is Titanium Dioxide?  

Titanium dioxide, also known as titania, is the naturally occurring oxide of titanium, chemical formula 

TiO2. Approved by the food testing laboratory of the United States Food and Drug Administration 

(FDA), Titanium Dioxide is considered a safe substance and harmless to human. It is commonly used in 

paint, printing ink, plastics, paper, synthetic fibers, rubber, condensers, painting colors and crayons, 

ceramics, electronic components along with food and cosmetics. Many studies have been published on 

the use of titanium dioxide as a photocatalyst for the decomposition of organic compounds. After 

illuminated by light, titanium dioxide produces hydroxyl radicals, which react with the organic matters in 

the air to form non-toxic inorganic matters. 

 

3. What effects does ELECS photocatalyst treatment have?  

We succeeded in finding a novel phenomenon on the photocatalyst. That is, when the surface of 

photocatalytic film is exposed to light, the contact angle of the photocatalyst surface with water is 

reduced gradually. After enough exposure to light, the surface reaches super-hydrophilicity. In other 

words, it does not repel water at all, so the water cannot exist in the shape of a drop, but spreads flatly 

on the surface of photocatalyst. The photo-catalytic super-hydrophilicity is important technology, 

because it has wider applications, including anti-fogging, self-cleaning properties, sterilization, 

deodorization, antifouling and removal of pollutants can be achieved. 

UV rays are part of sunlight and fluorescent light, no special operating costs are required and the 

reaction can be maintained semi-permanently. Moreover, ELECS’s photocatalyst contains no volatile 

organic compound (VOC) and neutral pH. This supports government’s Green & health care and 

environmental friendly strategy to help create a safe, low emission of VOC, and energy saving house. 

 

4. What are the benefits of ELECS photocatalyst treatments?  

Hydroxyl radicals are among the strongest oxidizing species, even much stronger than chlorine, ozone, 

and peroxide. They act as very powerful disinfecting agents by oxidizing the cells of microorganisms, 

causing rupture and leakage of vital composition.  



  

Deodorizing.  

On the deodorizing application, the hydroxyl radicals accelerate the breakdown of any Volatile Organic 

Compounds or VOCs by destroying the molecular bonds. This will help combine the organic gases to 

form a single molecule that is not harmful to humans thus enhance the air cleaning efficiency.  Some of 

the examples of odor molecules are: Tobacco odor, formaldehyde, nitrogen dioxide, urine and fecal 

odor, gasoline, and many other hydrocarbon molecules in the atmosphere  

   

Sterilization, Anti-Bacterial and Mold Preventing  

Nano photocatalyst titanium dioxide has strong oxidation affects to single-celled organism that includes 

all bacteria and fungus. The very strong oxidizing power of Titanium Dioxide can destroy bacteria's cell 

membrane, causing leakage of the cytoplasm, which inhibits bacteria’s activity and ultimately results in 

the death and decomposition of bacteria. Generally speaking, disinfections by titanium oxide is three 

times stronger than chlorination, and 1.5 times stronger than ozonation.    

  

5. Why is ELECS photocatalyst treatment semi-permanent? 

Although it is originally water-soluble, it dries quickly after application and becomes water-insoluble. It 

also becomes as hard as a 4H pencil in ten to fourteen days after application. It does not come off 

unless the surface is polished. Even a bathroom can be used immediately after application. Because 

titanium oxide is merely the catalyst and is not changed, its effect is semi-permanent except when walls 

and ceilings are repainted. 

  

6. How long does ELECS photocatalyst treatment last after application?  

Since photocatalyst TiO2 is only acting as semi-conductor catalyst, it is not consumed during the 

oxidation process, therefore, completing a long lasting oxidation cycle. ELECS is now offering a five 

years product and services warranty.  

  

7. Is ELECS photocatalyst treatment safe? 

Yes, it will be no harm of direct touching the material or having direct contact with it after its drying time. 

The material is totally safe and the titanium dioxide used is FDA approved (refer to EPA certified toxicity 

lab report). 

  

8. Where can ELECS photocatalyst treatments be applied? 

ELECS provides photocatalyst surface coating for long-lasting effects of deodorization, sterilization, and 

anti-soiling purposes. Using our specialized spray-coating equipments, a fine mist of photocatalyst can 

be applied on different types of surface material that guarantees the maximum result  



9. How does ELECS photocatalyst treatment compare to traditional air purification system?  

 

HEPA (High Efficiency Particle Arresting) Filter 

Most widely known method for purifying air. Depending on the filter size, it can clean up to 99.99% of 

particulate in the air with proper ventilation. They are not effective on treating mold, mildew, bacteria, 

and other fungi. 

  

Electrostatic Filtration 

Another filtration system with a negatively charged surface is used to attract particulate. In comparison 

to most HEPA systems it is more effective in trapping smaller micron particulate and effective in 

clearing smoke from the air. Low levels of ozone may be produced which can neutralize most mold, 

mildew, bacteria, and other fungi that comes in contact with the filter. 

  

Ionization 

Also uses a negatively charged surface to produce and expels an abundance of negative ions and 

cause suspended particles to cling to walls, floors, and other surfaces . Most ionizers are effective in 

settling dust and particulate out of our breathing space. 

  

Ozone 

Ozone is a very powerful oxidizer that will neutralize odors, mold, mildew, bacteria, and other fungi. 

This technology is commonly used in flood and fire restoration. Ozone is found to be effective because 

it works on the problem at the source and air does not have to be pulled through the unit for treatment.

  

UV Germicidal Lamps 

Commonly used for disinfecting purposes. This technology is effective in sterilizing air and surfaces 

that come in contact with the UV light. UV has been proven in both air and water applications to 

inactivate bacteria and viruses to prevent them from reproducing. 

  

Photocatalysis 

Using light to react with a catalyst resulting in oxidation. This is found to be effective in destroying 

mold, mildew, bacteria, other fungi, dust mites, and many odors. This technology is produced with an 

Ozone/UV lamp set in a variety of combinations. When this type of photocatalysis is combined with the 

natural humidity in indoor air it creates hydroxyl radicals and super oxide ions that are effective in 

combating bacteria, fungi and VOC. This method is also a pro-active approach that goes to the source 

for treatment.  



   Hepa Filter  Electrostatic Ozone UV  Ionizer Photocatalysis  

Mold  Poor  Good  Good Good Poor  Excellent  

Bacteria  Poor  Good  Good Good Poor  Excellent  

Dust Mites  Poor  Poor  Poor  Good Poor  Excellent  

Gases  Poor  Poor  Good Good Poor  Excellent  

Odors  Poor  Good  Good Poor Good  Excellent  

Smoke  Good  Good  Good Poor Excellent Good  

VOCs  Poor  Poor  Good Good Poor  Excellent  

Pet Dander  Good  Good  Good Good Good  Excellent  
 
   

 

10. Can ELECS photocatalyst coating be easily removed? 

After being dry, photocatalyst forms a very solid film that can’t be wiped off unless strong cleaning 

chemicals are used. 

  

11. What factors may influence the efficiency of ELECS photocatalyst treatment? 

Light and airflow will have a remarkable influence over the reaction of the photocatalyst. Both factors 

are needed to maintain the coating effectiveness all the time. From that, the better airflow you have (air 

circulation which can be obtained by using an ordinary fan or the normal air movement from air 

conditioner ducts) and the longer light times, the better the results of coating will be achieved.  

  

12. What is Indoor Air Pollution? 

Research indicates that people spend approximately 80 ~ 90 percent of their time indoors, where they 

are exposed to polluted indoor air that may cause irritation of the eyes, nose, and throat, headaches, 

dizziness, fatigue, and even lung cancer or other malignancies. Recent study reveals that bacteria, 

molds and house dust mites bred inside carpets and air conditioners can be airborne by dust particles, 

paints, varnishes, harmful chemical fibers and pressed wood products, which are most commonly used 

in household decoration, may emit formaldehyde, benzene and other hazardous and carcinogenic 

organic chemicals -- all these as well as unwholesome matters produced in the metabolism of human 

bodies and ammonia inside toilets have made the air within homes and other buildings more seriously 

polluted than the outdoor air.  

   

People may experience one or more of the following reactions when exposed to indoor air pollution:   



   

Allergic Reactions  

Some common signs and symptoms are:   

·         Watery eyes  

·         Runny nose and sneezing  

·         Nasal congestion  

·         Itching  

·         Coughing  

·         Wheezing and difficulty breathing  

·         Headaches  

·         Fatigue    

   

Infectious Reactions  

Caused by bacteria and viruses, such as influenza, measles, chicken pox, and tuberculosis. Most 

infectious diseases pass from person to person through physical contact. Crowded conditions with poor 

air circulation can promote this spread. Some bacteria and viruses thrive in buildings and circulate 

through indoor ventilation systems.   

   

Toxic Reactions  

Some fungi are known to produce toxic substances as a by-product of their metabolism, which can 

cause a variety of adverse health effects. Short-term symptoms can include dermatitis, respiratory 

irritation, headaches and fatigue. Long-term health effects can include cancer, damage to the central 

nervous system, and suppression of the immune system.  

   

The U.S. Environmental Protection Agency ranks poor indoor air quality among the top five 

environmental risks to public health. Poor indoor air quality can cause or contribute to the development 

of chronic respiratory diseases such as asthma and hypersensitivity pneumonitis. In addition, it can 

cause headaches, dry eyes, nasal congestion, nausea and fatigue. People who already have 

respiratory diseases are at greater risk. 

  

  

13. What is Sick Building Syndrome?  

The term " sick building syndrome " (SBS) is used to describe situations in which building occupants 

experience acute health and comfort effects that appear to be linked to time spent in a building, but no 

specific illness or cause can be identified.  

   



The following have been cited causes of or contributing factors to sick building syndrome:  

   

1. Inadequate ventilation  

In an effort to achieve acceptable Indoor Air Quality or IAQ while minimizing energy consumption, the 

American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) recently revised 

its ventilation standard to provide a minimum of 15 cfm of outdoor air per person (20 cfm/person in 

office spaces). Up to 60 cfm/person may be required in some spaces (such as smoking lounges) 

depending on the activities that normally occur in that space.  

   

2. Chemical contaminants from indoors sources  

Most indoor air pollution comes from sources inside the building. For example, adhesives, carpeting, 

upholstery, manufactured wood products, copy machines, pesticides, and cleaning agents may emit 

volatile organic compounds (VOCs), including formaldehyde. Environmental tobacco smoke contributes 

high levels of VOCs, other toxic compounds, and respirable particulate matter. Research shows that 

some VOCs can cause chronic and acute health effects at high concentrations, and some are known 

carcinogens. Low to moderate levels of multiple VOCs may also produce acute reactions. Combustion 

products such as carbon monoxide, nitrogen dioxide, as well as respirable particles, can come from 

unvented kerosene and gas space heaters, woodstoves, fireplaces and gas stoves.  

   

3. Chemical contaminants from outdoor sources  

The outdoor air that enters a building can be a source of indoor air pollution. For example, pollutants 

from motor vehicle exhausts; plumbing vents, and building exhausts (e.g., bathrooms and kitchens) can 

enter the building through poorly located air intake vents, windows, and other openings. In addition, 

combustion products can enter a building from a nearby garage.  

   

4. Biological contaminants  

Bacteria, molds, pollen, and viruses are types of biological contaminants. These contaminants may 

breed in stagnant water that has accumulated in ducts, humidifiers and drain pans, or where water 

has collected on ceiling tiles, carpeting, or insulation. Physical symptoms related to biological 

contamination include cough, chest tightness, fever, chills, muscle aches, and allergic responses 

such as mucous membrane irritation and upper respiratory congestion.  

  

   

 

  

 



   

In automobiles  

Photocatalyst can deodorize the interior and gives the driver and passengers a more pleasant driving 

experience. Odor embedded in the carpet and seats will eventually be decomposed and gives the car 

owner that new car feel again. 

• Company Cars  

• Public transportations (bus and train)  

• Rental cars  

• Taxis  

• Limousines  

 Building Exterior  

  ELECS’s Nano-TiO2 Photocatalyst can be applied on the exterior of a building to treat and 

prevent unsightly damages caused by acid rain, moisture, and smog. It cuts down the overall 

maintenance cost and time.  

• Hotels and motels  

• High-rise buildings  

• Apartments  

• Condos  

• Commercial business complexes    

  

Deodorizing Indoor Environment t 

ELECSG’s Nano-TiO2 Photocatalyst decomposes odor molecules caused by tobacco smoke, pets, 

chemicals in detergents, urine and fecal matters. Photocatalyst will continuously deodorize your living 

space and eliminates the sources. 

• Restaurant  

• Public restrooms  

• Hotel and motel rooms  

• Senior Centers  

• Pet shops and animal hospitals  

 Sanitizing and Sterilizing Environmen   

  With a constant amount of light provided, ELECS’s Nano-TiO2 photocatalyst can control and 

prevent growth of bacteria, germ, and mold. Any harmful bacteria and germ would be killed and 

eventually decomposed in this sterilized condition. 

• Hospital / Schools 

• Restaurant  

• Public Restrooms / Day-care centers  



Mechanism 
When photocatalyst titanium dioxide (TiO2) absorbs Ultraviolet (UV) radiation from sunlight or illuminated light 

source (fluorescent lamps), it will produce pairs of electrons and holes (electron-hole pairs):  

 

The electron of the valence band of titanium dioxide becomes excited when illuminated by light. The excess 

energy of this excited electron promoted the electron to the conduction band of  titanium dioxide therefore 

creating the negative-electron (e-) and positive-hole (h+) pair. This stage is referred as the semiconductor's 

'photo-excitation' state. The energy difference between the valence band and the conduction band is known 

as the 'Band Gap'. Wavelength of the light necessary for photo-excitation is:  

1240 (Planck's constant, h) / 3.2 ev (band gap energy) = 388 nm 

  



The positive-hole of titanium dioxide breaks apart the water molecule to form hydrogen gas and hydroxyl 

radical. The negative-electron reacts with oxygen molecule to form superoxide anion. This cycle continues 

when light is available. The overall mechanism of photocatalytic reaction of titanium dioxide:  

 

Photocatalytic Oxidation 
The most powerful advanced oxidation systems are based on the generation of hydroxyl radicals. The hydroxyl 

radical is an extremely powerful oxidation agent, second only to Fluorine in power (2.23 in Relative Oxidizing 

Power). Following is a listing of common chemical oxidants, placed in the order of their oxidizing strength:  

  

 
Source: U.S. Environmental Protection Agency  

http://www.epa.gov/swerust1/pubs/tum_ch13.pdf

  

Utilizing the strong oxidation strength of hydroxyl radical, photocatalytic oxidation can effectively disinfect, 

deodorize, and purify air, water, and different surface area. 

http://www.epa.gov/swerust1/pubs/tums.htm
http://www.epa.gov/swerust1/pubs/tum_ch13.pdf


  

 

Super Hydrophilic  

When the surface of photocatalytic film is exposed to light, the contact angle of the phtocatalyst surface with 

water is reduced gradually. After enough exposure to light, the surface reaches super-hydrophilicity. In other 

words, it does not repel water at all, so water cannot exist in the shape of a drop, but spreads flatly on the 

surface of the substrate. And the water took the form of a highly uniform thin film, which behaves optically like 

a clear sheet of glass.   



 

  

 

The hydrophilic nature of titanium dioxide, coupled with the gravity, will enable the dust particles to be swept 

away following the water stream, thus making the product self-cleaning.   

 



Applications of Photocatalyst 

 

1. Anti-Bacterial Effect  

Photocatalyst does not only kill bacteria cells, but also decompose the cell itself. The titanium dioxide 

photocatalyst has been found to be more effective than any other antibacterial agent, because the 

photocatalytic reaction works even when there are cells covering the surface and while the bacteria are actively 

propagating. The endotoxin produced at the death of cell is also expected to be decomposed by photocatalytic 

action. Titanium dioxide does not deteriorate and it shows a long-term anti-bacterial effect. Generally 

speaking, disinfections by titanium oxide is three times stronger than chlorine, and 1.5 times stronger than 

ozone.   

2. Deodorizing Effect 

On the deodorizing application, the hydroxyl radicals accelerate the breakdown of any Volatile Organic 

Compounds or VOCs by destroying the molecular bonds. This will help combine the organic gases to form a 

single molecule that is not harmful to humans thus enhance the air cleaning efficiency.  Some of the examples 

of odor molecules are: Tobacco odor, formaldehyde, nitrogen dioxide, urine and fecal odor, gasoline, and many 

other hydro carbon molecules in the atmosphere.   

Air purifier with Ti02 can prevent smoke and soil, pollen, bacteria, virus and harmful gas as well as seize the 

free bacteria in the air by filtering percentage of 99.9% with the help of the highly oxidizing effect of 

photocatalyst(Ti02).  



3. Air Purifying Effect 

The photocatalytic reactivity of titanium oxides can be applied for the reduction or elimination of polluted 

compounds in air such as NOx, cigarette smoke, as well as volatile compounds arising from various construction 

materials. Also, high photocatalytic reactivity can be applied to protect lamp-houses and walls in tunneling, as 

well as to prevent white tents from becoming sooty and dark. Atmospheric constituents such as 

chlorofluorocarbons (CFCs) and CFC substitutes, greenhouse gases, and nitrogenous and sulfurous compounds 

undergo photochemical reactions either directly or indirectly in the presence of sunlight. In a polluted area, 

these pollutants can eventually be removed.  

4. Anti fogging, Self-Cleaning  

Most of the exterior walls of buildings become soiled from automotive exhaust fumes, which contain oily 

components. When the original building materials are coated with a photocatalyst, a protective film of titanium 

provides the self-cleaning building by becoming antistatic, super oxidative, and hydrophilic. The hydrocarbon 

from automotive exhaust is oxidized and the dirt on the walls washes away with rainfall, keeping the building 

exterior clean at all times. 

5. Water Purification  

Photocatalyst coupled with UV lights can oxidize organic pollutants into nontoxic materials, such as CO2 and 

water and can disinfect certain bacteria. This technology is very effective at removing further hazardous organic 

compounds (TOCs) and at killing a variety of bacteria and some viruses in the secondary wastewater treatment. 

Pilot projects demonstrated that photocatalytic detoxification systems could effectively kill fecal coliform 

bacteria in secondary wastewater treatment.  

 



Product overview 
 
ETUN-85 / ETUN-170 
 
ETUN is an amorphous condition aqueous solution. ETUN has any photocatalytic function under room 
temperature. A very fine titanium dioxide film can be made on a surface at room temperature. It can be 
used as a protection layer for an organic substrate. ETUN-85 is suitable for spray coating and ETUN-170 
is used for dip coating. When it is heated to more than 250C the amorphous condition becomes a structure 
of anatase crystal. Heat treatment of more than 800C changes the anatase crystal to rutile causing its 
photocatalytic effect decrease. ETUN-85 is recommended to use for producing photocatalytic tile. 
 
ETN-85 / ETN-240 
 
ETNsol differs from ETUN. It is already crystallized and shows the photocatalytic activity when it is coated 
and dried. In case of flat and smooth surface the ETN coated to the substrate comes off as a powder when 
rubbed with a finger because ETN sol cannot form a hardness film. However, the hardness of the film 
coated with TiO2 can be improved when it is heated to a certain temperature. ETN-85 and ETN-240 are 
suitable for dip coating. Spray coating also be used. TO is already crystallized to anatase so that it shows 
the photocatalytic function when it is coated and dried at room temperature. However, it is more efficient to 
conduct high temperature heat treatment that corresponds to the substrate in order to improve its various 
activities and adhesion. 
 
ETSN-85/ETSN-220 
 
TPX is a mixed solution of ETUN and ETN. A film coated ETSN achieves photocatalytic effect and 
hardness strength of the film can be made after drying at room temperature. ETSN is a neutral solution 
that can be applied to various materials including metal and resin. A coated film with ETSN never 
dissolves in water. Photocatalytic effect and hardness of the film can be increased when it is heated. 
Spraying coating is the most suitable way for ETSN. But substrates can be dipped into the ETSN liquid or 
applied by brush. The film's hardness decreases when it is not sufficiently dried. Photocatalytic activity and 
the hardness of the coated film can be increased when it is heated within the permissible high temperature 
of the substrate. A coated film does not decrease the hardness due to the time change. 

  

Product Specifications 

Classification ETUN Solution ETSN Solution  ETN Solution 

Product name ETUN 170 / ETUN 85 ETSN 85 / ETSN 220  ETN 85 / ETN 240 

Heat treatment 
necessity to modify None None None 

Heating Temperature 
to form photocatalyst

Room Temperature to 
600C Room temperature to 600C Room temperature to 

600C 

Adhesive state at room 
temperature Strongest Strong Weak 

Appearance Light yellow color Yellowish suspended solution Milky White 

Hydrogen ion 
concentration (PH) 6.0 to 7.0 7.0 to 8.0 7.0 to 8.5 

Average Particle Size Approximately 10nm Approximately 10nm Approximately 10nm

Stability 
Can be stored long 
term at a cool, dark 

place 

Can be stored long term at a 
cool, dark place 

Can be stored long term 
at a cool, dark place 

MSDS ETUN 85 ETUN 170 ETSN 85 ETSN 220 ETN 85 ETN 240
 
 



True dispersion of Nano-Sized Particles  

Dispersing Photocatalyst Titanium Dioxide in solution has always been a challenge. Traditional 

manufacturing method of photocatalyst Titanium Dioxide used strong acid or solvent to dissolve Titanium 

Dioxide in liquid form. But these photocatalyst products tend to be highly acidic and contain high level of 

Volatile Organic Compound. Another disadvantage of this traditional photocatalyst titanium dioxide solution 

is that Titanium Dioxide in the solution sometimes forms white deposit and renders the solution to be 

unusable. 

ELECS’s Photocatalyst Products are truly the breakthrough in dispersing nano-sized Titanium Dioxide in 

aqueous form. Using patented manufacturing process and chemical formula; ELECS’s Photocatalyst 

products are neutral and contain no VOC.  Titanium Dioxide particles in our products would not form any 

deposit which prolongs left expectancy of the product. 

ELECS's Photocatalyst Comparison Categories Other Photocatalyst Products 

Light Yellow Color  Appearance Milky White 

Neutral pH Level Acidic 

Long-term stability Stability Easy to deteriorate 

Pure water Additives Acid and other organic solvents 

10 nm, high surface area Particle Size 50-80 nm 

Room Temperature Membrane-forming temperature Above 500C 

Excellent Membrane density Poor 

most organic and inorganic 

materials 
Applicability 

Limited to acidic-proof and fire-

proof materials 

 



Why TiO2 treatment need for Human being Life ?  

Green Chemistry for Green Building Concept in The interior of Building 

Many government agencies and business leaders are promoting the Green Building concept to construct a 

building that is environmentally responsible, profitable and healthy places to live and work. A Green 

Building has the following benefits:  

Environmental benefits:  

• Enhance and protect ecosystems and 

biodiversity  

• Improve air and water quality  

• Reduce solid waste  

• Conserve natural resources  

Economic benefits:  

• Reduce operating costs  

• Enhance asset value and profits  

• Improve employee productivity and satisfaction  

• Optimize life-cycle economic performance  

Health and community benefits:  

• Improve air, thermal and acoustic environments  

• Enhance occupant comfort and health  

• Minimize strain on local infrastructure  

• Contribute to overall quality of life  

Photocatalyst Technology has been considered the “Green Chemistry” and the “Holy Grail” to remediate 

chemical pollutions caused by material manufacturers and fabricators.  

Currently, the chemical manufacturing industry generates more than 1.5 billion tons of hazardous waste 

and 9 billion tons of non-hazardous waste annually. Toxic releases are also a problem. Roughly half of the 

releases and transfers of chemicals reported through EPA’s Toxic Release Inventory are a result of 

chemical manufacturing. 



Photocatalytic oxidation is currently being developed as the next generation of technology to combat these 

chemical pollutants. This approach, built upon existing concepts of selective oxidation of organic 

compounds, is the first of its kind to conduct a rigorous evaluation of the gas and liquid phase 

photoxidation processes. This use of a specialized photocatalyst for selective oxidation of hydrocarbons in 

synthesizing chemicals has generated much interest from industry and other research groups. Results of 

these studies have been published and presented at many conferences, and a patent application has been 

filed. The success of this technology could potentially lead to the revolutionary use of sunlight and 

molecular oxygen for the synthesis of chemicals, a concept regarded by research scientists as the “Holy 

Grail” of chemistry.  

PURESOLI Photocatalyst Treatment complies the “Green Building” Concept by:   

• Protecting our environment by destroying man-made pollutants.  

• Minimize and reduce overall operation and maintenance cost.  

• Conserve nature resource and energy by utilizing the available light energy  

• Reduce pollution to improve air, thermal and acoustic environments therefore enhance occupant 

comfort and health which leads to increase in employee productivity and satisfaction.  

• Prolong the life cycle and economic performance of building material.  

• Contribute to overall quality of life and peace of mind.  

The Solution 

Introducing PURESOLI, the revolutionary light 

purifying mechanism to combat indoor air pollution.    

 PURESOLI special surface treatment uses the most 

environmental friendly Photocatalyst technology. A 

very thin film of titanium dioxide photocatalyst is 

applied on the surface. These surface treatments c

at ambient temperature; they dry to touch within 1 – 2 

hours, forming a 0.2 to 0.5 micron thick film that 

chemically bonds to various substrates. After 

PURESOLI treatment, the photocatalyst film starts to 

absorb ultraviolet ray in ambient light to react with 

water vapor and forming the strong oxidizing agent, 

the hydroxyl radical. When applied on every surface, 

a three-dimensional air purification system is created. Any toxin floating in the air would be destroyed once 

ure 



they come in contact with the treated surface. This special system does not require any additional energy 

or modification of your current environment. This smart coating is activated whenever you turn on the light.  

  

Utilizing the clean energy of light and strong oxidizing strength of hydroxyl radical and active oxygen ion, 

PURESOLI treatment creates a clean and safe indoor environment for you, your family and your 

employees. Based on its catalytic nature, PURESOLI photocatalyst treatment would not be consumed 

during the overall chemical reaction. The treated surface regenerates its photocatalytic effect by reacting 

with oxygen in the air. Compare to photosynthesis of plants where carbon dioxide and water were used to 

synthesize starch and other organic matter, PURESOLI treatment breaks down any organic compound 

back into its original chemical form of carbon dioxide and water. A PURESOLI treated space has the same 

purifying effect of many full-grown poplar trees.  

  

  

PURESOLI Treatment can improve your indoor air quality by: 

• Reduce volatile organic compound and other toxic chemical concentration in a confined space.  

• Reduce odor caused by pet, cleaning products, building material, urine and fecal matter  

• Reduce mold spore in the air and suppress organic growth such as mold and mildew on the 

surface by eliminating organic material necessary for their growth.  

• Reduce bacteria and germs in the environment.  

Formaldehyde, for example, is one of the commonly found volatile organic compounds in household 

products and paint.  Chronic exposure to formaldehyde can cause many serious health problems. Similar 

to photosynthesis of plants, PURESOLI’s intelligent surface is activated simply by any light exposure.   



PURESOLI Specialty Surface Treatment: 

• Extends the life of the physical asset  

• Three-Dimensional Air treatment for optimal air quality  

• Intelligent surface treatment to decompose different types of pollutants  

• Improves Indoor Air Quality to reduce the likelihood of Sick Building Syndrome from occurring 

therefore improves overall productivity  

• Reduce maintenance and overall operation cost  

• Suppress mold and organic growth  

• Reduce volatile organic compound and odor  

Applicability of PUREZONE 

PURESOLI IAQ treatment can greatly benefit the following facility:  

   

• Commercial building offices  

• Public areas and restrooms  

• Hospitals and clinics  

• Casino  

• Restaurant  

• Hotel and motel  

• Manufacturing factories  

• School  



• Senior Centers  

• Apartment buildings and residential buildings.  

• Boat and vessels  

• Public transportations  

  

Comparing to traditional air filtration technology, PURESOLI photocatalyst coating has the following 

advantage:  

1. Treats large variety of chemical and biological contaminants. PURESOLI smart coating is non-

selective when it comes to destroying the harmful toxins.  

2. No energy consumption. Using the already available energy of light, PURESOLI activates its 

catalytic property and accelerates the breakdown of any toxic substance.  

3. No maintenance. There’s no filter to be cleaned or replaced.  

4. Long Lasting. PURESOLI’s photocatalytic property does not wear out during the continuous 

chemical reaction. The treatment replenishes its effect by reacting with oxygen in the air.  

5. Does not cause secondary pollution. Materials used in PURESOLI treatment are water based 

neutral solution contains zero 

volatile organic compound.  

Do you know …   

• Indoor Air is up to 100 

times worse than outdoor air 

(American College of Allergists)  

• 50% of all illness is 

caused by indoor air pollution 

(Environmental Protection Agency)  

• Indoor Air Pollution is 

America’s Number One 

Environmental Health Concern 

(Environmental Protection Agency 

to the U.S. Senate, November 1996)  

• Indoor Air Pollution is wide spread. You are more likely to get sick from pollution in 

your home and office than from pollution in the air outside. (The American Lung Association)  

• Americans spend approximately 90% of their time indoors. Now the leading chronic 

illness among children, asthma affects one in ten children.  Yale School of Medicine  



• Lost productivity associated with indoor air pollution costs businesses an estimated 

$60 billion per year. Environmental Protection Agency  

People are getting sick just by staying indoors, where we thought it’s safe. 

   

If you are suffering from:  

• Eye irritation caused by sensation of dryness and redness  

• Chronic Respiratory Illness and Asthma  

• Dryness and irritation of the throat  

• Headaches, lethargy, fatigue, and poor concentration  

• Skin irritation caused by dryness and rash  

You might be a victim of Sick Building Syndrome!!!  

   

Sick Building Syndrome is used to describe situations in which building occupants experience acute 

health and comfort effects that appear to be linked to time spent in a building, but no specific illness or 

cause can be identified. Often, the only common denominator of Sick Building Syndrome is insufficient 

ventilation air to remove the contaminants. 

In some new buildings the problem can be the use of synthetic materials (such as insulation or carpeting) 

which release hydrocarbons or other vapors into the air at a very low rate. The solution in this case may be 

to remove the offending material and replace it with an acceptably innocuous alternative. 

  

Some of the typical pollutants from synthetic materials are:  

  

Formaldehyde – Building material, smoking, household products, and fuel-burning appliances 

  

Carbon Monoxide – Gas heaters, leaking chimneys and furnaces, gas water heaters, wood stove, gas 

stoves, gasoline-powered equipments, automobile exhaust and tobacco smoke.  

  

Volatile Organic Compound – Paint, paint strippers, solvents, wood preservatives, aerosol sprays, 

cleansers and disinfectants, moth repellents, air fresheners, stored fuels and automotive products, hobby 

supplies, and dry-cleaned clothing 

  

Nitrogen Dioxide – Heaters, un-vented gas stoves and heaters, and environmental tobacco smoke.  

Sometimes the problem is caused by various microbial growths. Bacteria, molds, pollen, and viruses are 

types of biological contaminants. These contaminants may breed in stagnant water that has accumulated 

in ducts, humidifiers and drain pans, or where water has collected on ceiling tiles, carpeting, or insulation. 



Physical symptoms related to biological contamination include cough, chest tightness, fever, chills, muscle 

aches, and allergic responses such as mucous membrane irritation and upper respiratory congestion. 

Molds are usually not a problem indoors, unless mold spores land on a wet or damp spot and begin 

growing.  Molds have the potential to cause health problems.  Molds produce allergens (substances that 

can cause allergic reactions), irritants, and in 

some cases, potentially toxic substances 

(mycotoxins).  Inhaling or touching mold or 

mold spores may cause allergic reactions in 

sensitive individuals.  Allergic responses 

include hay fever-type symptoms, such as 

sneezing, runny nose, red eyes, and skin rash 

(dermatitis).  Allergic reactions to mold are 

common.  They can be immediate or 

delayed.  Molds can also cause asthma 

attacks in people with asthma who are allergic 

to mold.  In addition, mold exposure can irritate 

the eyes, skin, nose, throat, and lungs of both 

mold-allergic and non-allergic 

people.  Symptoms other than the allergic and 

irritant types are not commonly reported as a result of inhaling mold.   

 

The Challenges 

Providing a safe, clean and healthy working environment is usually the top priority of a facility management 

team. Heightened expectations of environment condition of their facilities are forcing the management to 

become strong advocates for buildings. 

Typical long-range goals of the Facility Managers are to:  

• Ensure facilities are maintained in a safe, clean, and healthy manner  

• Sustain a level of maintenance which will allow facilities to be used, as intended, at the lowest 

possible cost  

• Reduce the frequency of component failures and service interruptions  

• Develop proactive maintenance programs thus reducing the “crisis" management approach to 

maintenance  



Typical Challenges faced by Facilities Managers:  

• Asset Life  

• Repair & Replacement Cycle  

• Cleaning Cost and Effects  

• Labor Costs  

• Material Safety  

• Cleaning Cost and Effects  

• Odors  

• Mold and Bacterial Growth  

Introducing PURESOLO Protective Coating for Self-Cleaning in the exterior of Buildings   

PURESOLO photocatalyst protective coating can bond to various types of substrate to prevent 

adhesion of dust and organic growth. It is the only known technology to create a self-cleaning 

surface without any maintenance. After PURESOLO protective treatment, a film of titanium 

dioxide is bonded to the substrate. This thin film of photocatalyst can reach up to 5H in 

hardness (equivalent to glass hardness) and is chemical resistant. The treated surface inherits 

the following properties:  

  

 

1. Antistatic. The dust particle is no longer attracted to the surface.  

2. Strong oxidizing effect to decompose hydrocarbon and any organic growth  



3. Hydrophilic surface. Any dust or contaminant can be easily washed off by rainfall.  

  

  

PURESOLO Protective Treatment benefits your property by: 

• Lower overall maintenance cost  

• Protect aesthetic value of property  

• Resistant to mildew, algae, mold, or any organic growth  

• Increase life-cycle of material  

   

PURESOLO Protective Treatment can be applied on wide array of materials: 

• Ceramic Tile  

• Glass  

• Brick  

• Concrete  

• Masonry  

• Metal  

• Stucco  

• Painted Surface  

• Vinyl  

• Acrylic and Polycarbonate material  

• Industrial Fabric and Awning  

 

 

 

 

 



Bacteria Decomposition Test of tile with TiO2

 

Test procedure 
1. Pipette 0.2mg of bacteria suspension on a test porcelain tile and a resin plate 

(50mm×50mm size) 
2. The test substrates are covered with a piece of polyethylene film. 
3. Light of 500 LUX exposes the test glass for 24 hours. The test needs to be conducted 

in an environment where temperature is a constant 35℃. 
4. Count the number of survived bacteria 
5. In order to convert the number of bacteria in 1 ml, use SCDLP culture medium and 

measure the number on the test materials by a pour-plate culture way. 
 

Bacteria test result on coated tile with TiO2  
in Kyoto Microorganism Research Center   

Type of Bacteria Titanium Dioxide 
Immediately after 

illumination 
(number/ml) 

24 hours later % Killed 

TiO2 3.5 x 105 < 10 > 99.9% 

E. coli None 3.5 x 105 5.6 x 106 - 

TiO2 3.5 x 105 < 10 > 99.9% 

ST. auresu None 3.5 x 105 6.4 x 104 - 

 

Bacteria decomposition test result on photocatalyst porcelain tile in
Japanese Chinaware Examination Association  

Type of Bacteria Titanium Dioxide 
Immediately after 

illumination (number/ml) 
24 Hours later 
(number/ml) 

% Killed 

None 3.5 x 105 2.0 x 107 - 

TiO2  3.5 x 105 < 10 > 99.9% 

E. coli TiO2-1 3.5 x 105 < 10 > 99.9% 

None 1.9 x 105 9.0 x 104 - 

TiO2 1.9 x 105 < 10 > 99.9% 

MRSA TiO2-1 1.9 x 105 < 10 > 99.9% 

 

Bacteria decomposition test result on photocatalyst resin plate in
Food Inspection Center of Osaka Hygienic Food Association  

Type of Bacteria Titanium Dioxide 

Immediately after 
illumination 

(number/ml) 
24 Hours later 
(number/ml) % Killed 

TiO2 1.1 x 106 < 10 99.90%

E. coli None 1.1 x 106 1.8 x 107 - 

TiO2 4.4 x 105 < 10 99.90%

MRSA None 4.4 x 105 9.9 x 105 - 

TiO2 2.2 x 105 < 10 99.90%

P. aeruginosa None 2.2 x 105 2.6 x 106 - 

 



Gas Decomposition Test - Far Infrared Rays Application Research Center 
 

Test Procedure 

Infused malodorous substances with an initial concentration of 30ppm into four "five liter" 

containers in which the photocatalyst tiles were installed. Two fluorescent lights placed 150cm 

from tiles were used in each container. The residual concentration was measured after ten 

minutes, half hour, one, two and five hours using the gas detector tube"Kitagawa model". 

 

Oil Decomposition Test - Saga Ceramic Research Laboratory 

TiO2



Stain Decomposition Test 

Test Procedure 

• Inside of blue dots line is coated with TiO2.  

• The red ink is diluted one-twentieth with water 

• A UV light with intensity of 1mW/cm2 was used for this test  

 

Immediately after irradiation 

 

10 minutes later 

 

20 minutes later 



 

30 minutes later 

 

40 minutes later 

 



Description:  Mold Decomposition Example 1 

 
Building exterior suffers from unsightly damage of mold infestation due to high humidity.  The strong 

oxidation effect of photocatalyst effectively removes mold and protects the surface integrity.  
 

Test Preparation  

 

Test Result 

 



Description:  UV Protection Example 1 

 
Photocatalyst TiO2 coating can protect the color integrity of the surface by acting as UV 

absorbent.  The exposed surface is no longer affected by the intense UV of the sunlight.  
 

Before Photocatalyst Treatment:   

 

After Photocatalyst Treatment: (After 150 Hours of exposure to UV) 
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