






'he EC Drinking Water Directive requires that the level of 
itrate in drinking water supplied to consumers is kept below the 
imit of 50 milligrammes per litre as nitrate (which is the same 
H 11.3 milligrammes per litre nitrate as nitrogen). There are 
water sources in the U.K. which require treatment already and 
there are likely to be many more in the future, as the level of 
nitrate in many aquifers used as drinking water sources is 
rising. fll 

This will necessitate action of some sort to reduce the 
concentration of the nitrate in affected supplies. There are 
many options open for this including i) blending with a suPPlY 
which has a lower nitrate content ii) biological treatment 
iii) ion-exchange iv) reverse osmosis v) electrodialysis OY 
vi) reservoir storage. 

Blending is already widely practised and is reaching the limit of 
its potential. It is generally agreed that of the treatment 
processes only ion exchange is practicable and economical at 
present, though this situation may change. However ion exchange 
itself opens up a wide range of choices in the process detail. 

There are two main types of ion exchange resins which can be used 
for denitrification, the conventional resins which have a 
greater affinity for sulphate than nitrate and the nitrate 
selective resins which have a greater affinity for nitrate than 
sulphate. This study was concerned with ion exchange 
and in particular nitrate selective resins. 

This study was commissioned by the DOE to study two nitrate 
selective resins, both with chemical tests designed to determine 
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their affinity for the main anions involved in the denitrifica- 
tion process and in operation in a ion exchange system. Once 
$hese investigations had been carried out the data was to be 
incorporated into in a computer simulation previausly designed to 
model the transfer of ions between the water being treated and 
the resin. 
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The great advantage of modelling a system such as this on 
computer, is the speed at which various operational regimes can 
be studied. Whereas a direct experiment on an ion exchange 
column takes about a week of intensive work to obtain a single 
set of results - a comparable study on the computer would take 
about three hours. This makes optimisation of processes much 
more cost effective and also allows a greater range of 
variations to be studied. 

process 

CONCLUSIONS AM> rplDzNGs 

The resins to be studied were IMAC HP 555 marketed by Rohm and 
Haas and PUROLITB A520E. The study first investigated the HP 555 
resin, selectivity coefficients were found and showed the resin 
to be nitrate selective. 
scale plant and 

The resin was tested in a laboratory 
characteristic curves were obtained for the 

output quality of an ion exchange plant using this resin. Both 
these sets of results were compared with work done on site at 
South Staffs Water 
comparison, an 

Company's Little Hay Plant to provide a 
external check of the work and give a greater 

amount of information for the computer modelling exercise. 

The computer modelling of the ion exchange process was not 
immediately successful. The behaviour of the HP 555 resin was 
markedly different from that of the conventional resin whose 
behaviour was previously modelled using similar techniques. 

This led to a delay in the schedule of the study and in view of 
the limited time available it became necessary to limit the study 
to one resin. This was done because the resins are known to be 
intrinsically similar, but personal communications with the 
manufacturers 
that the 

and South Staffordshire Water Company suggested 
chemical variation between the two resins was of a 

similar magnitude to the variation between batches of the 
respective resins. 
of resin 

This variation between batches of a new type 
is not unusual. In time the manufacturers hope to 

achieve greater reproducibility but until they have done so there 
is no advantage in characterising the two resins individually. 
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