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HOWDOESTHERMAL DESORPTI@OMNORK ?

1. HEATINGHE SOIL BY CONDUCTIVITY

o Functioning Each Smart burner is a unique
%ﬁ processing unit applied in a specific pattern and
1%::' 1 . ..
° individual and remote controllable
Objective: Vaporizecontaminants

B
=

- gr—-
.

-

i 2. RECOVEEONTAMINANTS

Extractfrom soilall vaporizedcontaminants

3. TREATHE CONTAMINANTS

Asfuel (in theburnerg or
asliquid product (after condensation)
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LargeScaleHydrocarbonsPollution (EUefinery)

Gela,ltaly

A In partnership with ICAROEcology
and SIMAM

=N RS | SNASSS A 100,000tons haveto be remediated
\//:, =F ‘ = ; In 46 monthsand 22 batches

-~ = A 350burnershave been built for this

| L e o A };:f;,f project, as well as a fully custom
Mg.»fj"w e g LR e “:.;‘f designedvaportreatmentunit.
e e U TR R s g e T =l Contaminantssare S muliiplesand
= TP A R S S R ﬁ&\ complex ranging from heavy
. I s | ) \«‘b W\ .
o} L o S e Fa R G R hydrocarbons to mercury and

(.;’l'/ -7 ‘a{ 5 S =7 ' \»«“"“;“Ti‘.‘““ chlorinatedsolents




ADVANTAGES OF THERMAL DESORPTION ?

J

TREATMENT FLEXIBLE, SCALABLE IN OR NEAR INNOVATIVE AND EASY TO TRANSPORT,
IN SITUOF EXSITU AND EASY TO INFRASTRUCTURE PATENTED INSTALL AND
MANAGE TECHNOLOGY DISMANTLE

Circularity li]:il ‘<.!s,’
FAST TREATMENT LIMITED COMPETITIVE AND GUARANTEED
SUSTAINABLE AND IN A FEW WEEKS INCONVENIENCE FIXED PRICES RESULT:
CIRCULAR DURING CLEANED SOIL

TREATMENT
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Why we started eradicating Japanese knotweed

A Technology not invented for the treatment of Japanese knotweed

A Destruction of Japanese knotweed by destroying the cell wall of the
rhizomes matched features of our technology

A An affordable solution?

A Low temperature-> not vaporizing groundwater

A No contaminated vapours and so no vapour treatment unit necessar
A 3 experiments

A Lab

A Exsitu

A In-situ +-Jaemers
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DEPARTEMENT AARD- EN
OMGEVINGSWETENSCHAPPEN
KU Leuven

Treatment of Japanese knotweed-
infested soils by thermal desorption

6. Conclusions

Japanese knotweed is an invasive alien species causing much harm to native biodiversity and human
structures such as roads, buildings and dikes. Current management strategies are often not very
successful and could even increase the risk of spread. According to the literature, heating the roots
could be a potentially interesting avenue to eradicate knotweed populations. Here, we investigated the
feasibility and effectiveness of the Smart Burners™ technology, patented by HAEMERS Technologies to
treat invaded sites.

We conducted three experiments to test and optimize the treatment. In the first experiment conducted
in lab conditions, we tried to identify the optimal temperature and treatment period to kill 100% of the
rhizomes. Three days at 50°C or 1 day at 80°C were identified as effective warming treatments. This
information was subsequently applied in an ex-situ and situ experiment. In the ex situ experiment,
knotweed rhizomes and soil were transferred in a steel container of 3 m® and heated for 1 day at 80°C.
The results of this experiment confirmed the conclusions of the first experiment: no rhizomes were
found to survive the applied treatment. In the last experiment, the technology was tested under field
conditions. A full-scale set-up was installed in an invaded site in the Netherlands and the soil was heated
up to 4 meters deep to a temperature of 50°C for 3 days and a temperature of 80°C for one day.
Although the latter temperature goal was not achieved at all monitored locations at the treated site,
no living roots were found after the treatment.

From these experiments, we conclude that the Smart Burners™ technology of HAEMERS technologies
could be used to eradicate knotweed species. Importantly, the experiments were performed during
spring and summer. Effectivity of the proposed treatment in winter conditions, when all energy of the
plant is stored belowground, remains to be tested. Careful screening of the site before treatment is
always necessary to accurately map the rhizome network to treat a sufficiently large area. During the
treatment, all precautions should be taken to avoid the additional spread of rhizomes or stem
fragments, as they could start new populations. Finally, monitoring the treated site for several years is
also recommended to check for any regrowth and to take corresponding actions.
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Experiment 1: Lab kinetic testing

Table 1. Number of rhizome fragments for three size categories (thin f< 1 cm digmeter), mediuvm {1 = 1.5 cm) and
thick (1.5 cm)) in each of the worming treatments
50°C 80°C
Heating period Thin Medium Thick Thin hedium Thick
1day 7 7 & 12 ] 3
2 days 2 11 2 3 21 2
3 days 5 7 3 15 3 2

fobie 4. Survival rotes (% of the planted rhizomes) of the rhizames of experiment 1 for the three size categories
{thin (= 1 o diometer), medivm (1

1.5 cmy) and thick (=1.5 cm)) in each of the warming tregtments

a0"C 80"C
Heating period | Thin Medium Thick Thin Medium Thick
1 day 57 43 50 0 0 o
2 days 50 o ] o o ]
3 days 0 0 o o 0 a

+
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Xxperiment 2: exsitu Antwerp/Brussels

Table 2. in the second experiment, 156 rhizome frogments were planted in the greenhowse. The contrald frogments
feach 20 cm in length) were homogensously dhaded across the three thickness closses ond three sompled soil
depths. Roots from different depths were miked before the treatrment

Thin(<lem) | Medium (1-15em) | Thick (> 1.5 em)
Control
0-30 crmi g2 & &
J0-60 crmi g & &
£0-90 cm 8 g 8
Treatment 46 19 19
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Experiment 3
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