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Does fresh organic matter addition
to an industrial soil
have an impact on soil structure
and on PAHs distribution?
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Homécourt coking plant 60’ Homécourt coking plant 90’s

d oPersistent organic pollutant contamination
*PAHs (polycyclic aromatic hydrocarbons)

%= o Toxic and carcinogenic compounds occur in all
72 environmental compartments

I:>> necessity of remediation treatment




Context

'loAmong treatments: plant-assisted remediation

Rhizodegradation

® PAH
dMicroorganisms °s
()
”a . ¢
Roots Biodegradation
exsudation

{ onumerous benefits
: Increased biological activity
*Soil aeration
*Surfactant release
*Biomass production




Context

" #"1oLow PAH availability limits the treatment efficiency

e 0Objectives: assess the effects of natural C input
' on the soil structure

~consequences on the PAH distribution, repartition and
availability

I:>> lab and field scales




General approach

.. :'; £y oCase study of a former coking plant soil

¥ /i TOC (g kg) EOM 2 16PAHs PAHs availability
U (8 kg™ (mg kg) (mg kg)
72 9.2 1025 17.8

(13% of the TOC) (11% of the EOM) (1.7 % of 16PAH)

oCombined agronomic, isotopic and organic
lgeochemistry approaches and tools

* granulodensimetric fractionation (water stable soil aggregates)
13C and *C measurements
* OM characterization at molecular scale

P o' Two scales: lab and




Lab scale: maize incubation

» Industrial soil
(50% of water holding capacity)

Aer1a1 parts
(washed, dried and
crushed at 500 um)

MO0 modality M10 modality
(0.8 g C for 100 g soil)

ks ; 06 durations of incubation: 0, 3, 6,9, 12, 15 months with 4
B replicates (statistical test: ANOVA)



Field scale: lysimetric plots

1oExperimental site: French Scientific Interest Group -

A :  ‘ Industrial Wastelands (www.gisfi.fr) GISFi

i two modalities: bare soil and
# planted soil (Medicago sativa)
with 4 replicates

oMonitoring during 6 years

98 oFresh carbon incorporation was followed with the 14C
' dactivity




Biomass and soil structure
# oFumigation-extraction: to estimate the microbial

ibiomass

coarse sand
(200-2000 pm)

fine sand
(50-200 pm)

coarse silt
(20-50 pm)

Bulk soil
(0-2000 pm)

fine silt
(2-20 pm)

clays
(0-2 pm)

.4 oWater granulodensimetric fractionation: soil structure
without OM or carbonate removal (# texture)




EOM and C analysis

Bulk soil or fraction »
~ \

/ ~
Available \
PAHs Pl a0

Ej Total Carbon
0 13C

Extractable y
organic matter AC
(EOM)

Analysis by EA-IRMS
Analysis by GC-MS
2 16PAHs quantification
fmaize = ( 0 M10 é 0 MO) / ( 9 maize ~
Total PAHs o




Results

Lab experiment




Microbial biomass evolution
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oMore microorganisms in M10 modality




Ot0 Ot3 Ote Et9 mtl2 mtls
Jt0 0Ot3 [Ote @t9 Wtl2 mtl5

mMO B MI10
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coarse sands fine sands coarsesilts fine silts
Granulodensimetric fractions (um)

granulodensimetric fractions (%)

® oHeterogeneity between both modalities

o oDisaggregation trend for M0 modality

il oAggregation trend for M10 modality



Total carbon content evolution ¢nbuy
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oTC higher in M10 due to maize addition in bulk

oTC in MO: stable in bulk
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e 0 M10:

Total carbon content evolution g actions)
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oMQO: stable whatever the fractions

*Initial incorporation in the sands (coarse and fine)
* After 3 months, accumulation in fine silts

Fine silts

Coarse
sands
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Malze carbon: C and mixing model miomodatity)
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# oSands (coarse and fine): C from maize is rapidly

degraded
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Maize carbon: 3C and mixing model o modaiiy
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o Silts: Stabilization and accumulation of fresh carbon
L8 OFine silts: higher amount of C deriving from the maize

W) ¥ oBulk: Proportion of C coming from the maize stable
L Sl with a trend to decrease
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EOM and Total PAH (inbuly
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= MO @ M10

d0EOM decrease showing anthropogenic C degradation

(only significant in fine silts)
¢ oNo difference between M0 and M10

“ 10% of PAH degradation
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PAH availability (in buik
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oPAH availability:

sstable in the bulk soil
ssimilar behavior in fractions

15



Results

Field experiment




Fresh carbon monitoring: “C activity

Percentage of modern carbon

Fractions Bare soil Planted soil

Bulk €y Q210

oSmall amount of fresh carbon

| oIncorporation of fresh OM when presence of plants
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Fresh carbon monitoring: 14C activity

Percentage of modern carbon

Fractions Bare soil Planted soil
Bulk (566D 1214
Coarse sands 6.87 @
Fine sands 12.74 13.82
Coarse silts 11.28 11.24

Fine silts

{oSmall amount of fresh carbon

E>> Compatible with the experiment at lab scale 16



EOM Evolution

6 years

6 years

16 - 6 months
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v

Bare soil Planted soil

oNo difference between planted or bare soil

|:>> Compatible with the experiment at lab scale
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EOM Evolution
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oNo difference between planted or bare soil

|:>> Compatible with the experiment at lab scale




. Conclusion
|l o Aggregation of the soil with fresh OM input

h :._;_ oStimulation of the microbial biomass

74 oNo difference between M0 and M10 in a pollution point
A if view (EOM content, PAH concentration and PAH
il availability)

b # oField experiment confirm these conclusions
=) Fresh OM is not a mobilizing agent for the

S pollution
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