










SUMMARY 

Work on the production of mutagenicity from the use of ozone has continued with an 
investigation of three different techniques for concentrating mutagenic fractions from 
water (diethyl ether extraction, Bond-Elut Cl8 cartridges and XAD-2 resin adsorption). A 
positive mutagenic response was obtained with diethyl ether extracts of both ozonated 
and unozonated humic acid. No response was observed after using either of the other 
techniques. Analysis of two known ozonation by-products and suspected mutagens 
(glyoxal and methylglyoxal) has indicated that none of the techniques utilised effectively 
isolates either compound from water. These results suggest that some of the techniques 
devised to isolate potentially mutagenic fractions from chlorinated drinking water, may 
not be suitable for more polar, highly water-soluble, ozonation by-products. 

Investigations into the reaction of polyelectrolytes with ozone have been carried out. 
LT25, an anionic polyelectrolyte was shown to react with ozone by size exclusion 
chromatography, but no lower molecular weight products were detected by GC-MS. 
Similarly the reaction of ozone with a nonionic (LT20) and a cationic (LT24) 
polyelectrolyte did not result in the formation of any readily detectable low molecular 
weight products. It was, therefore, concluded that any products of the ozonation of 
polyelectrolytes are likely to be of relatively high molecular weight and/or very polar in 
nature and not amenable to analysis by GC-MS. 

Further work on the formation of chloroacetic acids and THMs has shown that 
concentrations of these compounds increase with chlorine dose and chlorination time. 
Chlorination pH was an important factor in both TCA and THM formation - TCA being 
favoured at lower pH, THMs at higher pH. DCA formation was independent of pH. 
Results from distribution system samples suggest that concentrations of DCA and TCA 
can decrease in distribution. It is difficult, however, to predict the extent to which this will 
occur in a particular system. It seems unlikely, from the results obtained, that 
concentrations of DCA or TCA will increase within a distribution system. 

A limited survey of bromate and bromide concentrations in samples taken from treatment 
works (ozonation and chlorination) and pilot-plants (ozonation) has been carried out. 
Results indicated that bromate could be formed under typical ozonation conditions at 
concentrations of lo-21 pg 1-l. The corresponding raw waters contained >lOO pg 1-l 
bromide. At sites where the raw water contained very low concentrations of bromide 
(~20 pg l-l), no bromate was detected after ozonation. Bromate was detected (8 pg 1-l) in 
only one chlorinated final water - taken from a works using hypochlorite for disinfection. 
Bromate was also detected in samples of hypochlorite produced by on-site electrolytic 
generation, although no bromate was detected in final waters chlorinated using 
hypochlorite generated in this way. 

Additional work on the production of bromate during on-site electrolytic generation of 
chlorine confirmed that bromate was formed during this 

P 
recess (concentrations in 

hypochlorite solutions analysed ranged from 2.8 to 21.8 mg l- ). Bromate was detected in 
only two of the final waters analysed (at levels of 2 and 5 pg 1-r). 




















































