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Introduction

In the recent decades, the increase in human population brought about increased
quantity of wastewaters and increased demands on the quality of wastewater treatment
products, the effluent and sewage sludge. This is related to environmental protection and
protection of humans, animals and plants from undesirable infections. The recent increase in
the costs of artificial fertilisers renders materials such as sewage sludge, previously regarded
as waste, a valuable commodity. Recycling of sewage sludge by application to soil is
beneficial in many ways but poses some risk that must be eliminated by its proper treatment
and monitoring (Begon et al., 1999; Juris et al., 2000; Skalicka ef al., 2000).

The aim of our study was to investigate the risk arising from sewage sludges of
municipal sewage with regard to the recipient of the effluent and application of wastes to

agricultural land with or without additional treatment with quick lime and zeolite.
Material and methods

Sewage sludge was obtained from a municipal waste water treatment plant (WWTP)
treating waste-waters produced by about 250 000 inhabitants. The sludge is subjected to
anaerobic and aerobic treatment before its dewatering and disposal. Treated sludge (15 kg
samples) was collected and stabilised under laboratory conditions with quick lime (CaO,
Carmeuse, Slovakia), powdered zeolite (42-56% clinoptilolite, Nizny Hrabovec, Slovakia,
main fraction: 76.92% - 0.125-0.250 mm) and zeolite with lime (3% by weight each) and
stored for 42 days.

Bacteriological examination consisted of determination of plate counts of mesophilic,
coliform and faecal coliform bacteria (STN-ISO 9308-2) on solid cultivation media (Endo
agar, Imuna, Slovakia) and faecal streptococci in the municipal sludge (STN-EN ISO 7899-2)
on Slanetz-Bartley agar (Biomark, India).
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Chemical examinations included determination of pH, dry matter (DM, 105°C),
ammonia nitrogen (N-NH,") and nitrate nitrogen (N-NOs') in water extracts. Distillation
method was used for determination of ammonia nitrogen and ion selective method for nitrate

nitrogen. Results of additional chemical parameters were reported elsewhere (Venglovsky et

al., 2005).
Results and discussion

If diseases are to be spread by raw and processed wastes, the material must become
infected with the causative organisms, which must survive treatment or storage, remain
capable of causing disease and survive in the material until a human or animal host is
encountered. The type of pathogens most commonly found in sewage and sewage sludge
depends on the state of health of the population, as well as the presence of hospitals, meat
processing plants and abbatoirs in the area (Bruce and Davis, 1983). Sewage sludge may
contain a large variety of bacterial and viral pathogens including Salmonella, Shigella,
Yersinia, and enteroviruses (Straub et al., 1993) as well as eggs of parasites such as Ascaris
lumbricoides, Cryptosporidium and Giardia (Reddy et al., 1981). Temperatures above 55°C,
maintained for sufficient period of time, devitalise practically all pathogens and parasites
except for the most resistant ones (Novak, 1994; Day and Shaw, 2000; Dubinsky, Juris,
Moncol et al., 2000). Treatment of sewage sludge by lime was investigated by a number of
authors with regard to viability of pathogens and helminth eggs (Eriksen et al., 1996, Plachy
et al., 1996). Their inactivation was observed by all the mentioned authors and was associated
also with increased pH.

Liming and treatment of municipal sludge with zeolite affected most of the parameters

determined including the chemical ones, particularly pH (Fig.1).
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Fig.1 pH levels during 42-day storage (S — sludge; S+Z — sludge with zeolite; S+L — sludge
with lime; S+ZL - sludge with zeolite and lime)
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DM content increased during the storage. The differences were significant (P<0.01)
between S and S+Z and between S+Z and S+V. At the end of the experiment, DM was the
highest in S+Z substrate.

The results of ammonia nitrogen showed that addition of lime and lime and zeolite
caused considerable loss of ammonia during storage particularly in the initial stage (probably
due to increased pH) , which resulted in lower levels in the following stages. Ammonia was
lost also from the control while the release from S+Z was gradual.

Nitrate nitrogen levels also indicated excessive release of nitrates to water extract
immediately after amendment with lime which may pose risk to ground and surface water if
the sludges are limed very shortly befor application to soil. Our results were in agreement

with those presented by Wong et al. (2001)
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Fig. 2 Plate counts of total coliform bacteria Fig. 3 Plate counts of faecal coliform bacteria

Plate counts of total coliforms (Fig. 2), faecal coliforms (Fig. 3) and faecal streptococci in the
amended substrates differed from those in the control.

Plate counts of faecal coliforms showed similar behaviour but thir absence persisted until day
22 and 27 for S+L and S+ZL, resp. Faecal streptococci decreased by about two orders in
S+ZL and started to increase after 25 days of storage.

The results obtained showed that addition of lime and zeolite increased hygiene safety of the
treated sludge only for limited time. The timing of application of the treated sludge appears
important also with regard to environmental aspects, particularly potential pollution of

ground and surface water with nitrates.
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