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TOXINS AND CONTAMINANTS:  Pepsi Research & Technical Services 

WHAT ARE YOUR OPTIONS?  © 

 

Within the context of worldwide resources, water is becoming an increasingly scarce commodity as well as 

progressively more expensive. Communities are limiting the amount of water industry may use and placing 

surcharges on waste sent to the sewer. As major consumers it is our responsibility to the general public, and to the 

company bottom line, to continue to improve the available technology for purification and recycling of previously 

unusable stores of water. 

 

The following is an abbreviated look at some of the problems encountered in water treatment and some of the 

innovations now available to resolve those dilemmas. 

 

Water used in the production of beverages, including that coming form municipalities, must be treated much more 

extensively than normally due to contaminants such as organic matter, suspended material and microorganisms 

which can spoil the end product. Even the alkalinity present in most waters will neutralize essential acids, resulting 

in a lack of "bite" or tartness. 

 

The most common method of purification in the soft drink industry can be used on water of virtually any chemical 

composition. Called cold lime softening, the process consists of seven basic steps and three types of chemical 

compounds. These are; a coagulant such as ferrous sulfate, lime, and chlorine, usually calcium hypochlorite.  

 

A coagulant is used to bond together the very fine particles produced by chemical reaction into larger masses, a 

process called flocculation. The larger masses sink to the bottom of the tank entrapping particulate matter which 

creates turbidity and color. Each coagulant has an optimum pH zone for best flocculation. Typically the parameters 

of the zone are narrowly defined, making laboratory tests necessary to determine the most effective coagulant.  

 

For turbidity and color removal alum is generally used. For alkalinity reduction, ferrous sulphate is the preferred 

coagulant. To destroy organic matter or microorganisms a powerful oxidizing agent, chlorine is widely utilized. An 

added benefit of the chlorine is its ability to remove tastes and odors present in the water. 

 

Having determined the appropriate coagulant, the water and various chemicals are brought together in a vessel 

called a precipitator, where they are combined in a flash mixing zone. The water is then pumped to a flocculation 

area where the suspended matter is entrapped. From there the mixture enters an up flow zone where, due to 

increased velocity, the flocculent material drops out to form a blanket or bed on the bottom of the tank. The clear 

water, devoid of all flocculent material, is pumped through a sand filter which removes any remaining particulate 

material that may have passed over. Next a carbon purifier removes the chlorine, as well as any color and odor not 

previously eliminated. The last step in the process, called a polisher, is basically a final, super-fine filter to guarantee 

purity. 

 

One recent innovation in water treatment deals with the design of the pressure sand filter. Previously, surges created 

by the fitful starts and stops of the downstream water demand, caused floc particles to work their way into the sand 

beds, resulting in mud balls and channeling. The solution is to re-configure the equipment to a gravity sand filter, 

recently adapted from municipal to industrial use.  

 

Water flowing by gravity from the clarifier through the sand filter, eliminates a pumping step, consequently the 

consistent movement of water keeps the "bed" in much better condition. Because surging does not occur, flow rates 

can be markedly increased, helping decrease the size of the sand filter which in turn grants a corresponding savings 

in floor space. Additionally the design of the gravity filter allows the operator to visually inspect the condition of the 

bed without having to actually open the filter. 

 

Similar progress has been made in a number of areas including settling tubes, carbon purifiers, and the processes of 

air scouring and backwash reclamation. Space constraints dictate a limited presentation of the material here, 

however inquiries for further information may be directed to Dr. Anthony D'Onofrio.   
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One critically important issue I would like to explore in some detail is that of trihalomethane formation. 

Trihalomethanes. A very dirty word in the water treatment business and a source of major concern in recent years. 

Studies performed by the National Cancer Institute have shown that trihalomethanes, primarily chloroform, cause 

cancer in rats.  

 

Simply stated, trihalomethanes are halogenated organics which are formed when a halogen, such as chlorine, comes 

into contact with humic acid. All surface waters contain humic acid or its precursors, which are generated by 

decaying vegetation or algae. Consequently all have the potential for trihalomethane formation or THM's as they are 

commonly called. In response to the study, the EPA has proposed a standard of 100 parts per billion for drinking 

water. The challenge this presents to our industry is a major one and is being addressed in a number of ways. 

 

First it is important to understand the four factors that influence THM production. These are; pH, temperature, 

precursor levels, and chlorine levels. The relationship of these factors to THM formation is quite direct. An increase 

in any of them produces a corresponding elevation in THM production, with dramatic increases occurring in fall and 

summer due to the high levels of organic precursor content. Generally speaking, the majority of THM's are formed 

within a forty-eight hour period. 

 

Unfortunately, the single most effective way to produce THM's is the standard coagulation system described above, 

with its high pH, high chlorine residual, and holding time of twenty-four to forty-eight hours. Since our industry's 

systems have such a high potential for THM production, we have a number of germane research projects underway 

to help determine a viable solution to the problem.   

 

One of the ways we can eliminate THM production is to remove the precursors through ultra-filtration or reverse 

osmosis. The difficulty here is the cost factor. By using other treatment methods such as ion exchange or  electro 

dialysis, which does not increase the pH of the water, we can substantially reduce their rate of formation. 

Another possibility is to discontinue the use of chlorine. Alternate disinfectants which do not form THM's, such as 

ozone and chlorine dioxide are available. 

 

For many years chlorine dioxide and ozone have been occasionally used for treatment of municipal water treatment 

supplies. The decision to actually replace chlorine with one or both of these agents will be a function of the specific 

parameters of a given situation, the characteristics of the available water supply, and financial considerations.  

 

The last option to be considered is removal of the THM's prior to final use. This can be achieved by using activated 

carbon, a logical choice as all coagulation systems have carbon purifiers. It is important to note here that fresh 

activated carbon is mandatory.  

 

While ozone is also used in the regeneration of carbon, steam is a more prevalent method. Experiments on re-

activating different kinds of carbon using steam and the varying degrees of `retained capacity' yielded the following 

results: (Insert chart). 

 

After steaming, full reactivation of the carbon does not occur. If fifty per cent removal is used as the criteria for 

steaming the carbon, about three to four months turns out to be a good operating standard.  (Current experiments 

such as inexpensive THM air strippers are in progress to assess the potential of various options. Full details and test 

results are available upon request.)  

 

Finally, looking ahead to the future of beverage water treatment, one course of definitive action does suggest itself. 

The dwindling quality of water supplies worldwide and the specter of increasing government sponsored legislation 

regulating its use, means we must remain committed to the development of new technology. Technology that will 

create safe and expeditious methods of providing superior water for the entire industry.  
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