










procedure. Significant dilterences in MTC were established 
lor different membrane batches. Alter start-up of the demon
stration plant MTC decreasas lor 2 days foliowed by stabilisa
tion lor (more than) 40 days. Precursor parameters were 
decreased lor more than 95%. An IMS including ultrafiltration 
and reverse osmosis is being investigated by the Water 
Supply Company of North Holland. Compared to CSF. slow 
sand liltration end microfiltration, ultrafiltratien has proved to 
be a superior pretreetment lnitially the MTC value lor the 
ultra-low pressure reverse osmosis membranes decreased 
a nel then levelled oll lor more than 6000 h. However the leed
concentra te pressure drop increased strongly, caused by bio
louling of the ultrafiltrate. Ultrafiltratien and reverse osmosis 
proved to be very reliable disinfection barriers although 
reverse osmosis membranes showed some deficiencies. 

An IMS including slow sand liltration and reverse osmosis 
is being investigated by Amsterdam Water Supply. Anti
scalant dosage proveel to be a major cause of biofouling. 
Without anti-scaled dosage long running times without 

Membrane technologies 333 

chemica! cleaning could be reached. The first results indi
cate that all IMSs investigated are realistic options lor sur
face water treatment. 
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Uses of membranes for drinklng water treatment 
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Abstract. Alter more than 1 year of eperation of tour pilot plants, with five modules of the micro- and ultra
filtration. it has been proveel that at correct operation, In spite of fluctuations in raw water quality. the com
plete and safe remaval of bacterla, parasites and particles with running casts lncfuding membrane 
repfacement of <0.1 DM/m3 treated water can be achieved. Due to the modular construction of the mem
brane plants, as constructed by WABAG. in reverse osmosis and other membrane plants lor more than 20 
years, problem-free expansion is possible. 

1 Introduetion and problems 

Alternative disinfection processas lor chlorination are being 
increasingly discussed. above all tor the treatment of sur
face water. In the past, problems have occurred in American 
and English waterworks and in a German dam with para
sites and in particuier trom CryptospOridia and Giardia. For 
this reason WABAG operaled three pilot plants trom 
September 1994 to June 1995 tor ultra and microfiltration 
with the Wahnbachtalsperrenverband in Siegburg/Germany, 
where these problems were specificaliy and intensively 
checked. 

Until now. WABAG used only micro- end ultraf.iltration, 
e.g. lor leachate or process water trestment (pretreatment 
in front of a reverse osmosis). The tests should reveal if the 
present disinfection and Iiitratiens methods could be 
replaced by a more suitable membrane filtratien process. 
The analytica! investigation priorities were set lor turbidity, 
coliforms. KBE. Escherichia ca/i, Giardia, Cryptosporidia, 
Pseudomonas diminuta and Chlorophyll-a. 

During the investigations various membrane materials 
were tested prirnarily lor their liltration quality lor algae. 
bacteria and parasites. Furthermore tests were also carried 
out on the technica! side invalving the optimisation of the 
permeate flux and the non-oparation periods through 
reduced blockage and the minimising of the rinse water 
consumption. 

During the period May 1996 to October 1996 a further 
ultrafiltratien pilot trial was done lor the Verbandsgemeinde 
Hermeskeii/Germany. The main interest of the series of 
tests with a different membrane type was the optimisation 
of the flow due to backwashing variations. Priorities in the 
analysis were given to turbidity, number of particles, total 
cel! number, parasites and microbiological parameters. 

2 Pilot plants 

Various membrane materials. pore sizes and systems were 
used In the three different pilot plants of the first test runs . 
Details such as pore size, material. filter areas and eperating 
data are shown in Table 1. The details of the second pilot 
phase are shown inTabte 2. 

3 Results 

3. 1 F/ux/consumption of rinsing water 
To guarantee a better comparisori between the modules, 
the permeate performances were always relerred to the 
sa me leveland the permeate flux calculated at: 

l/m2 • h · bar, a 2s•c. 
The middle flux and the rinsing water consumptions of the 
different modules are shown in Table 3. 
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