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SEWAGE SLUDGE PROBLEMS

High content of moisture
Insufficient dewaterability
High volume of waste

Organic content - biodegradable
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Bacteria, viruses, pathogens
Pharmaceuticals, microplastics
Heavy metals
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IMPROVED PROPERTIES

Dewaterability
Disinfection

Reduction of waste volume
Biodegradability
Microplastic removal
Pharmaceutical removal
Heavy metals
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Toxicity towards agueous organisms for the agueous extracts

Toxicity towards aqueous organisms

Hazard classification system for waste
discharged into the aquatic environment

TU Toxicity Class
<04 no acute toxicity I
0.1-1 slight acute toxicity |l
1-10 acute toxicity 1]
10 — 100 high acute toxicity 1V
> 100 very high acute toxicity V

Pl =

-100% — toxicity unit, ECspor /Cs
ECso

ECso — medial immobilization concentration, mg/L
ICs0 — medial inhibitory concentration, ma/L

Toxicity towards plants for the aqueous extracts
EC/IC;, for agueous extracts

Sample Control AEI AEIl AEIlI
Horodeum vulgare - monocotyledonous plant, EN ISO 18763:2020-10

Medial root length, cm 6.1 +1.1 54+16 6.6 £0.7 6.6+1.0

Medial shoot length, cm 0906 1.2+0.9 1.61£0.9 1.4+£0.9
Shoot growth inhibition, % - 11.5 -8.2 -8.2
Rooth growth inhibition, % - -33.3.6 -77.8 -95.6

Sinapis alba - dicotyledonous plants, EN ISO 18763:2020-10

Medial root length, cm 2.1 £1.6 2.2 +1.1 2615 3.1+£13

Medial shoot length, cm 2.0 % 1.2 26%1.5 3.4+0.9 30+ 11
Shoot growth inhibition, % — 0 -2.3 2.3
Rooth growth inhibition, % - -30.0 -70.0 -50.0

Lepidium sativum - dicotyledonous plants, EN ISO 18763:2020-10

Medial root length, cm 44 % 1.1 44+16 4.5% 0.7 4.83% 1.0

Medial shoot length, cm 38+04 37104 3.4 0.7 38%0.7
Shoot growth inhibition, % - 0 -2.3 2.3
Rooth growth inhibition, % = 2.6 2.6 0

1. The AEI, AEIll and AEIII
to agueous organisms

Aquatic Inhibition of  Standard EC/ICs0 TU and
extracts undiluted sample deviation %
% towards aqueous plant
Daphnia magna - freshwater crustacean, OECD 202 2
(2004)
AE| 100.0 0 281 36 plants indicate their
AEII 100.0 0 27.7 3.6
AEIIl 100.0 0 24.5 4.1
Vibrio fischeri - luminescent bacteria, ISO 11348-3:2007
AEI 87.3 06 300 33 3. Hydrochar (H100) was
AEIl 83.0 1.0 35.0 2.9
AEII 137 23 47.0 2.1
Lemna minor - aqueous plant, OECD 221 (2006)
AEI -70.5 7.4 :
AEI 406 9.2 dICOterdonOUS plants.
AEIIl -29.9 1.3

Toxicity towards plants for the hydrochar
EC/IC., values for hydrochar

agueous extracts of hydrochar are toxic
(freshwater crustacean - Dagma magna

luminescent bacteria - Vibrio fischeri), but nontoxic

(Lemna minor).

. The AEIl, AEIll and AEIll agueous extracts of hydrochar on

stimulating effect on monoco- and

dicotyledonous plants (Horodeum vulgare and Sinapis alba).

toxic to all tested plant species, but

ower concentration of hydrochar in soil, 1 and 10% (H1 and
H10), indicate some potential for supporting the growth of
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Sample Control H1 H10 H100
Horodeum vulgare - monocotyledonous plant, EN ISO 18763:2020-10
Medial root length, cm 6.1+1.1 9.8%1.5 3.1%1.2 32113
Medial shoot length, cm 0906 0.8+04 0.1+£0.3 0.1+£0.2
Shoot growth inhibition, % = 4.9 49.2 47.5
Rooth growth inhibition, % - 111 88.9 88.9
Sinapis alba - dicotyledonous plants, EN ISO 18763:2020-10
Medial root length, cm 2.1 & 1.6 26 %1.3 2.7 % 0.7 1.3 £ 0.8
Medial shoot length, cm 20%F 1.2 1.9 £ 1.0 2.1 £ 0.F 06+04
Shoot growth inhibition, % - -23.8 -28.6 38.1
Rooth growth inhibition, % - 5.0 -5.0 70.0

Lepidium sativum - dicotyledonous plants, EN ISO 18763:2020-10

Medial root length, cm 4.4 +1.1 6.0+1.2 4.5+ 2.1 2814

Medial shoot length, cm 3.8+0.4 40+£1.2 224 1.1 1.4+£0.9
Shoot growth inhibition, % - -36.4 -2.3 36.4
Rooth growth inhibition, % — -3.3 42 .1 63.2
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