Toilet Bleach

A bleach is a chemical that removes color or whitens, often via oxidation. Common chemical bleaches include household "chlorine bleach", a solution of approximately 3-6% sodium hypochlorite (NaClO), and "oxygen bleach", which contains hydrogen peroxide or a peroxide-releasing compound such as sodium perborate or sodium percarbonate. To bleach something is to apply bleach, sometimes as a preliminary step in the process of dyeing. Bleaching powder is calcium hypochlorite.

Many bleaches have strong bactericidal properties, and are used for disinfecting and sterilizing.

Since most bleaches are strong oxidizing agents, they can be extremely hazardous, especially when reacted with other common household chemicals. A recent study indicated for the first time that sodium hypochlorite and organic chemicals (e.g., surfactants, fragrances) contained in several household cleaning products react to generate chlorinated volatile organic compounds (VOCs). These chlorinated compounds are emitted during cleaning applications and most of them are toxic and probable human carcinogens. The study showed that indoor air concentrations significantly increase (8-52 times for chloroform and 1-1170 times for carbon tetrachloride) during the use of bleach containing products. The increase in chlorinated volatile organic compound concentrations was the lowest for plain bleach and the highest for the products in the form of “thick liquid and gel”. 
The significant increases observed in indoor air concentrations of several chlorinated VOCs (especially carbon tetrachloride and chloroform) indicate that the bleach use is a newly identified source that could be important in terms of inhalation exposure to these compounds. Preliminary risk assessment suggested that using these cleaning products may significantly increase the cancer risk. Further studies are also needed for a detailed investigation of the health risks associated with the use of these products and other possible exposure routes (i.e., dermal). However, these are not the only adverse environmental effects of the released VOCs, they are also ozone depleting compounds and powerful greenhouse gases.

The process of bleaching can be summarised in the following set of chemical reactions:

Cl2(aq) + H2O(l) 
The H+ ion of the hypochlorous acid then dissolves into solution, and so the final result is effectively:

Cl2(aq) + H2O(l) [image: image1.png]


 2H+(aq) + Cl-(aq) + ClO-(aq)

Color in most dyes and pigments is produced by molecules, such as beta carotene, which contain chromophores. Chemical bleaches work in one of two ways:

An oxidizing bleach works by breaking the chemical bonds that make up the chromophore. This changes the molecule into a different substance that either does not contain a chromophore, or contains a chromophore that does not absorb visible light. 

A reducing bleach works by converting double bonds in the chromophore into single bonds. This eliminates the ability of the chromophore to absorb visible light. 

Sunlight acts as a bleach through a process leading to similar results: high energy photons of light, often in the violet or ultraviolet range, can disrupt the bonds in the chromophore, rendering the resulting substance colorless. Extended exposure often leads to massive discoloration usually reducing the colors to white and typically very faded blue spectrums. 

