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Wetland+ layout

Segment D: aerobic wetland
50% loamy soil
10% compost
30% crashed stones 4/8 mm
10% wooden chips

Segments B: PRB
- iron chips

Segments C: biosorption
- 20%loamy soil
- 40% peat

- 30% crashed stones 4/8 mm Segment A: aeration and
- 10% wooden chips sedimentation
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Wetland+ system operated in the period 1X.2021 - VI1.2022

left stream

el fIOW direction
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Wetland+ monitoring system

HCH removal efficiency of Wetland+
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Wetland+ monitoring system

HCH removal efficiency of Wetland+
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Wetland+ monitoring system

HCH removal efficiency of individual segments of Wetland+
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Wetland+ - efficiency analysis:
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 Current flow through segments B (macroFe®) and chemical content of inflow
water result in aerobic rather than anoxic corrosion of Fe®.
 Aerobic corrosion of Fe® does not generate H,, that is main reducing agent for
highly chlorinated organic compounds, incl. HCH.
* Furthermore, Fe(OH)3 precipitates under aerobic conditions that rapidly clogs
and deactivate macroFe®.
TECHNICAL UNIVERSITY OF LIBEREC A PHOTON @\ JOWOrZNG /v le : I@ S 8
www.tul.cz - w WATER & AR ONIVERSITS GIG SmREBL ey Ministerstvo zivotniho prostredi

nnnnnnnnnnnn



LIFE

po p »Innovative technology based on constructed wetlands for treatment
of pesticide contaminated waters” - LIFE18 ENV/CZ/000374

WAT

Wetland+ modification
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Wetland+ modification

PVC foil partition
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June/July 2022
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Wetland+ monitoring — August 2022 data
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Diagram Fe™, T = 25°C P = 1013bars, a[maid = 10724 % [H;0] = 1,a[HCO3 = 1072%%%kca™) = 10724 % (s05) = 1072%9!

aa™] = 10728 laNa) = 107085 hicr) = 10709955 (k1 = 1070598 Suppressed: Hem atite
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Diagram Fe™, T = 25°C P = 1013bars, a[maid = 10724 % [H;0] = 1,a[HCO3 = 1072%%%kca™) = 10724 % (s05) = 1072%9!

aMag*] = 107228 1a Na] = 1070988 ke = 1070998% (k¥ = 10709958 poressed: Hematite
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Wetland+ monitoring

HCH removal efficiency of Wetland+
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Wetland+ monitoring

HCH removal efficiency of Wetland+
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Wetland+ monitoring

HCH removal efficiency of Wetland+
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Wetland+ monitoring

HCH Removal Efficiency of Wetland+
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Wetland+ monitoring

>HCH concentrations at outlets of individual
segments of Wetland+ in pg/L
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Wetland+ monitoring

HCH removal efficiency of individual segments of

Wetland+
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Wetland+: Overall Removal Efficiency of HCH Isomers

Overall removal efficiency of individual HCH isomers
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Wetland+ monitoring
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Wetland+: Removal Efficiency of HCH Isomers in Segments B

Removal efficiency of individual HCH isomers in segments B
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Wetland+: Removal Efficiency of HCH Isomers in Segments B

Half life of individual HCH isomers in segments B
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Wetland+: analysis of degradation pathways
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Possible pathways of lindane dechlorination by ZVI (Wang et al. 2009)
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Wetland+ monitoring
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Wetland+ monitoring

products of HCH dechlorination
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Wetland+ Mass Discharge

HCH Mass Discharge into the Ostrovsky Creek
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Wetland+ Eliminated Mass

Mass of Eliminated Pollutants
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Summary

v/ Modification of Wetland+ at Hajek led to low HCH concentrations at the outlet
(<10 pg/l), and high HCH removal (95% to date);

v/ Various removal efficiency for individual HCH isomers: a=y=0>B=¢
—» 0O-HCH dominates at the inlet, e&-HCH dominates at the outlet;

v/ HCH mass discharge to the Ostrovsky Creek decreased from 23 to 25 g/day to
0.8 — 0.9 g/day (approximately 97% decrease);
v/ Till 10 November 2022 P1 removed :
e approximately 3.8 kg HCH
e approximately 16 kg CIB
e approximately 0.5 kg CIPh

v/ Further modification needed to sustain efficiency!!
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Thank you for your attention!
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