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Aim of study

1. Sludges from paper production and municipal sewag e sludge contain
many valuable nutrients, including macroelements an d micronutrients.

2. However, in addition to the useful nutrients of t he above wastes contain
heavy metals and other pollutants that may have an  egative effect on the
environment.

3. An optimal condition for the natural use of waste IS their proper
composition in order to reduce the risk caused by t he introduction of
heavy metals into the soil environment.

Photo 1. S ludge from paper production



Table 1. Physicochemical properties of waste

Dry mass % 27.82 23.30
PH «cy 7.47 6.98
C organic g/kg - 269.0
N g/kg 0.15 13.70

P g/kg 1.13 5 80

K glkg 1.44 155

Mg g/kg 2.88 2 80
Ca glkg 119 273

Permissible content of heavy metals in municipal se wage sludge, used in agriculture and land

reclamation : Cd — 20 mg; Cu — 1000 mg; Ni — 300 mg; Pb — 750 mg; Z n — 2500 mg; Hg — 16 mg; Cr—500 mg -
kgts.m



Table 2. Diagram of the incubation experiment

No Treatment Share in the mixture %
1 Control — soil 100

2 Sludge from paper production SP 100

3 SP + sewage sludge SS* 50:50

4 SP + soil 50:50

* Patent no PL411157-Al

Photo 2 and 3. Pellets of the SP + SS mixture*




Table 3. Biotests used in assessing the toxicity of waste

Screening tests. Non-toxic sample PE <20%, low toxi  city 20% < PE <50%, toxic 50% < PE
<100%, very toxic = 100%



Results

Table 4. Phytotoxicity of waste

Table 6. Microtox — Vibrio fiecheri

Treatment % Luminescence inhibition
SP 50
SP + SS 35
SP + soll 20




Mixture: SP + SS
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Conclusion

PS > PS + soill >PS + PP




