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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.
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 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.
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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.
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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 end toxin 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 
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(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. 
[image: image5.jpg]



[image: image6.jpg]——> NOXSOXCO, Fomakdehyde and etc..






Common Sources of Indoor Air Pollution in your Home or Building

· People. About 80% of what you see floating in a ray of sunshine entering your home is dead human skin flakes. And remember, we can only see about 10% of the airborne pollutants. Dead human skin is a staple of the dust mite diet. Negative ions remove dead skin from the air, which also removes a host of dust mites and other bacteria from the air you breathe. Ozone destroys many of the bacteria that reside on these flakes.

· Dust. About 40 pounds of dust is generated per 1,500 square feet every year. Each speck of dust carries about 40,000 dust mites and other illness-causing bacteria and viruses. Negative ions also remove dust particles from the air, which also removes the contaminants residing on them. Ozone destroys the microorganisms carried by dust.

· Allergens. Pollens, ragweed, and a variety of other allergens find their way into the home from outdoors.

· Carpet, Plywood, and other Construction Materials. The "new" smell associated with new carpet, newly painted walls, new home, remodeled room, etc. is actually the out gassing of the chemical solutions used to  treat these products. Wood floors are better for the health than carpet, but carpet is much more affordable. Ozone oxidizes these chemical fumes so they are no longer toxic.

· Mattresses and Furnishings. Treated with fire retardants and other chemicals, which add to the chemical vapors we breathe inside. Chemicals are oxidized by ozone.

· Pillows and Blankets. Dust mites comprise over 50% of the weight of the average pillow.

· HVAC Systems. Air ducts serve as a fertile breeding ground for mold spores.

· Household Cleaners/Aerosols, Insecticides, Pesticides. We literally poison the air we breathe with chemical fumes and toxins when we use these products.

· Moist things or humid environments. Mold spores, bacteria, and mildew thrive in dampened towels, wash cloths, and moist or humid areas. Ozone destroys molds and bacteria, while negative ions remove floating mold spores from the air. Children in homes with high mold show persistent, cold-like symptoms - 300% more than average.

· Pets. Airborne animal and/or pet dander (dried spit from the animal that breaks off the end of their hair and floats in air since they are so small) is a common trigger for allergies and asthma. Plus, the feces from your pet emits added contaminates into the air.

· Insects and other Bugs. Insects and bugs feces are a powerful allergen. In a recent extensive study by the New England Journal of Medicine, more than half the homes tested had high levels of cockroaches. Children living in these homes were more than three times as likely to be hospitalized for asthma.

· Smoking. Smoking in the home or vehicle leaves the air being breathed dense with over 3600 cancer-causing toxins. These toxins also cling to the clothing we wear, and release them when we enter other homes and buildings.

· Vehicles. Recent studies show that most people face their worst exposure to polluted air while inside their vehicle. Pollen builds up in your vehicle's a/c system. Plus, exhaust and gasoline fumes easily enter your vehicle.

How Negative Ions Purify the Air:

Most all particles in the air have a positive charge or are positively ionized, while negative ions have a negative charge. Negative ions are drawn to these positively charged particles by magnetic attraction to one another. When there is a high enough concentration of negative ions in the air, they will attract to floating particles in large numbers. This causes the particle to become too heavy to remain airborne. As a result, the particle will drop out of the air, keeping them out of the breathing zone and out of the respiratory system where it can trigger breathing and health problems.

Then the pollutant particles can be collected by normal cleaning activities, such as dusting or vacuuming. If the particles are forced back up into the air it will again be ionized and quickly settled out of the breathing zone once again.

In nature, negative ions are generated by processes such as sunlight, lightening, waves from the ocean, and from waterfalls. "Concrete Jungles" minimize the natural production of negative ions by disrupting the delicate electrical balance between the atmosphere and the earth. Most ionizers recreate them with electrode pins ("needlepoints") to electrically produce negative ions. This method produces a density that is many times higher than the negative ion level found at Niagara Falls, the highest natural producer of negative ions and one of the healthiest environments in the world.

Negative ions are beneficial to human body in four major ways:
Reprinted from "Economy Daily News" - January 30, 2002

· Strengthen the functions of autonomic nerves

· Reinforces collagen (tissues that are resilient and tension-related)

· Improves the permeability of the cell's prototype plasma membranes (improves metabolism)

· Strengthens the body's immune system

(Note: Mitochondria can be called the "powerhouse" of the cell. Most living organisms use food and oxygen to make ATP/energy in a process called cellular respiration. Most of cellular respiration takes place inside the mitochondria)

Negative ion regeneration for youthfulness and longevity
by John Heinerman, Ph.D

Negative ions neutralize pollutants and provide positive effects on health to

· Stimulate the reticulo-endothelial system, a group of defense cells in our bodies that marshal our resistance to disease

· Act on our capacity to absorb and utilize oxygen. Negative ions in the bloodstream accelerate the delivery of oxygen to our cells and tissues

· Speed up oxidation of seratonin (5-hydroxtryptamine) in the blood. This is well known to have far reaching effects on mood, pain relief and sexual drive.

