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ABSTRACT

The study was carried out on pig slurry solids obtained in mechanical separation stage of slurry treatment
with activated sludge. Two kg portions of pig slurry solids were amended with 1, 2, 3 and 4% by weight of
natural powder zeolite clinoptilolite and stored for 10 weeks in thermally insulated plastic bags in dark without
access of air except for mixing and sampling after 1, 2, 3, 4, 5, 6, 7, 8 and 10 weeks of storage. Unamended
control was handled in the same way.

Despite thermal insulation of substrates the temperature in the core of substrates remained below 33°C,
most likely due to the high moisture content and insufficient aeration. Zeolite amendment affected dry matter
content and residue on ignition. The latter indicated that processes producing volatile compounds were
supported by zeolite. This was in agreement with pH values of water extracts that were the highest (6.43-6.82)
in the control and lowest (5,77-5,80) in the substrates with 4% and 3% of zeolite for most of the experiment.
The level of extractable ammonia was according to expectation the lowest in the substrates with zeolite and
the highest in the control where its considerable fluctuations were observed.
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INTRODUCTION

The solid fraction (SF) of pig slurry obtained by mechanical separation in the first
stage of pig slurry treatment by activated sludge is a substrate with relatively high content
of nutrients and abundant microbial population. It can be a source of spreading of
infections and parasitoses and also of environmental pollution (Venglovsky et al., 1999).
It should be mixed with sufficient amount of bulking materials and composted before it is
applied to cropland. If this is not fulfilled, the processes of decomposition may not ensure
sufficient sanitation of this material and some nutrients may be lost and contaminate soil
and water.

Zeolites have been tested as amendments to excrements and soil because of their
unique three-dimensional structure that allows them to absorb water and various ions and
release them gradually to the environment (Sasakova et al., 2000).

The aim of our study was to investigate the chemical aspects of decomposition
processes in the solid fraction of pig slurry amended with 1-4% natural powder zeolite
(clinoptilolite) under the conditions that may occur in practice.

MATERIAL AND METHODS

Experiments were carried out on 2kg portions of SF amended with 1%, 2%, 3% and
4% by weight of powder natural zeolite clinoptilolite (SF-1, SF-2, SF-3, SF-4) mined in
Nizny Hrabovec, Slovakia (main fractions: 0.125-0250 mm - 76.9%; 0.25-0.5 mm -
10.8%; CEC 0.77 mol/l). The substrates were stored for 10 weeks in thermally insulated
plastic bags without access of air except during mixing before sampling after 1, 2, 3, 4, 5,
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6, 7, 8 and 10 weeks of storage. Unamended control (SF-C) was handled in the same way.

Temperature in the core of substrates was continuously recorded (Commeter System,
Roznov pod Radhostém, CR). Chemical examination included determination of dry
matter (DM, drying at 105°C to constant weight), residue on ignition (or ash, 550°C, 4 h)
pH (10g SF + 90 ml dist. H,O, 3 min. mixing , filtering) and extractable ammonia (N-
NH,*, 100g SF + 500 ml H,O, 3 min mixing, filtering, distillation).

All determinations were carried out at least in duplicate and the results presented are
average values. Statistical analysis was carried out by the paired Student's t-test.

RESULTS AND DISCUSSION

Temperature in the stored substrate is one of the most important indicators of
decomposition processes. The most important factors affecting its level are aeration, water
content, pH and satisfying of nutritive demands of micro-organisms. It determines the
hygienic safety of the product (Strauch, 1987). In our experiment the highest temperature
(32.3°C) was reached in SF-C after 53 days of storage while in substrates with zeolite
(SF-1 to SF-4) the maximum temperatures ranged from 30.3 to 32.1°C. Temperature
peaks were observed in the second half of 2-week intervals so we evaluated also five 2-
weeks intervals. In this evaluation the highest mean temperature (25.72°C) was recorded
in SF-4 throughout the experimental period and was followed by SF-C, SF-1, SF-3 and
SF-2. The temperatures recorded were not sufficient to ensure sanitation of the respective
substrates.

Results of chemical examination are shown in Figs. 1-4.

Fig.1: Dry matter Fig. 2: Residue on ignition
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The content of dry matter (DM) increased during the first week due to release of some
retained liquid and then decreased gradually towards the end of the experiment. Fig. 1
shows that the decrease was affected by the added zeolite which adsorbs water and is able
to release all of it at temperatures higher than those used for determination of DM
(105°C). This was not advantageous in our case due to high initial water content.

Residuum on ignition or ash (550°C) is the inorganic portion consisting of various
inorganic minerals, such as Ca, Mg, Na, Fe and Mn, together with other trace metals.
Their cations form carbonates, bicarbonates, sulphates, phosphates, nitrites and others
(Day et al., 1996). They should not be affected by the composting. During composting
netto losses of organic matter occur and the proportion of ash increases. Our results show
that the decomposition processes reflected in ash content were affected by zeolite and
were dose dependent. Evidently, the processes leading to formation of volatile compounds
were supported by zeolite and these compounds were released during mixing. This effect
was observed consistently in all our experiments with this material (Vargova , 1999).

The pH values were in the range suitable for composting (De Bertoldi et al., 1983).
Starting from week 1 until week 7, pH in all experimental substrates was lower than in the
control. This suggests anaerobic processes and accumulation of organic acids (Inbar et al.,
1993). After their utilization as substrates for aerobic micro-organisms, pH increases
again.

The level of ammonia present in water extracts (Fig.4) indicated an important role of
zeolite during decomposition of organic matter. The differences compared to the control
were significant for SF-3 (P<0.05) and SF-4 (P<0.01). Ammonia is adsorbed to large
internal surface of zeolite particles and slowly released to the environment. This may
prevent environmental pollution (soil, water, air) due to ammonia and eventually also
nitrates related to improper storage, handling and land application of excrements.
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