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Objective

¥ |ron (Fe) - Important concentration (3.91 wt.%) in
urban sediments

- key role in natyral environments (redox-
active elements ) {J
biogeochemical cycling

»r Few studielREPSHEFRIRF 0 M ment studies

coupling major and trace minerg!oaar\\/g”raebalalﬁtivity
characterization y

@

Study the speciation and the potential
mobilization of Fe and other heavy metals in urban
stormwater sediments accumulated at the surface
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|| petentionbasin
[ infittration basin
- Saturated zone
- Wet zone

Dry zone

@® Sample points

Location of the 3 areas sampled
in the Django Reinhardt

Samplegpﬁltratlon basin
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,. .;,.\,\ i le®) /s AR homogenized
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Methods

Physico-chemical characterization
v' Particle size distribution (PSD)

v Water content

v Organic matter

v Chemical composition - ICP-AES

Mineralogical characterization

v’ X-ray diffraction

v" Optical microscopy and scanning electron microscopy
v The Fourier transform infrared spectroscopy (FTIR)




RESULTS

characterization

stic

Granulome

try

Water

content

(wt.%)
Organic

matter

Dry zone

Saturated

Wet zone

AND
DISCUSSIO

D50: 59.93 D50: 22.32 D50 20 38
m m KM
D90: D90: D90:

506.85 um 187.39 um | 125.46 um
7.0 7.0 7.0

20.9+0.8 52.6%x4.6 66.5+0.6
17.5 26.8 22.2

e,
K
o %,
& 60 ay 40 <
oe >

AA%&M\

V
: « \.AM/XAA xgo
/WA/VM

100 so\ 70\ 60\ 50
-«——— Percent Sand

w Silts -- easily transported
as suspended particles in
water

= silts deposits

. biofilm development
and clogging
. preferential

association with OM



RESULTS

AND
DISCUSSIO
| ¥ v ] - ru
characterization

Major elements content in sediments (wt.%) Trace metals content in sediments (ppm)

25 2500
20 2000
15 1500
10 1000
5 500
0~ 0 :
Si Ca Al Fe P S Zn Cu Cr Pb Ni
Dry zone Wet zone Dry zone Wet zone
Saturated zone Saturated zone  Thresholds

(NOR: DEVO0650505A)
= similar total element contents



RESULTS

AND
DISCUSSIO
[ y U e
Cha raCterlzatlon AUgUS concerning the levels
to be taken into account for
, , , alorizatiaon of basjn sediment i
Major elements content in sediments (wt.%) Frirc ppm)
25 2500
20 2000
15 1500
10 1000
5 500
0 0 I ] | n -
Si Ca Al Fe P S Zn Cu Cr Pb Ni
Dry zone Wet zone Dry zone Wet zone
Saturated zone Saturated zone MThresholds

(NOR: DEVO0650505A)
¥ similar total element

» potential source of pollution =
contents P P

valorization



RESULTS

AND
DISCUSSIO
] - N
Mineralogical ilar mineral
- - ¥ similar minera
characterization ohases
Mineral phase’s characterization and contents (wt.%)
35 ¥ calcite contents
30 2 = calcareous
e subsoil
characteristic
20
15
10
5
’ Z e % %
QO@ /4(& {90 o, </(<.
A 7 2 %
& OO/ 66 N
% o%

Dry zone © Wet zone M Saturated zone



RESULTS

AND
DISCUSSIO
. . N
Mineralogical S
. . ¥ Similar min
characterization phzsesa cra
Mineral phase’s characterization and contents (wt.%)
35 w calcite contents
30 » = calcareous
55 subsoil
characteristic
20
15 ¥ calcite in wet
zone v =
10 dissolution with the
5 circulation of water
’ Z > % 2
QO@ /4((@ {90 O/~ </(<.
e . ) A
[aN %, 66 Q
@% o%

Dry zone © Wet zone M Saturated zone



RESULTS

AND
DISCUSSIO
|~ N
Mineralogical S
- - ¥ similar miner
characterization phasesa sra
Mineral phase’s characterization and contents (wt.%)
33 » calcite contents
30 2 = calcareous
55 subsoil
characteristic
20
15 ¥ calcite in wet
zone v =
10 dissolution with the
5 circulation of water
° o) Z,. 2, A £ » chlorite and illite
¢ o Q o, . .
“ ® % %, % in dry zone
s %, = seasonal
¢ ® change of
stormwater

Dry zone " Wet zone M Saturated zone -
= draining of



RESULTS

AND
H DISCIISSIO

Y Iy IV JI\
position of
three samples
¥ 3400 cm-1--3620cm~! -

Mineralogical

O-H
= clay minerals

r 1645 cm~1- C=C

TypicalFdriRs seecfraef sediment:

dry zone (a), wet zone (b),

Saturated zope (c)

Lo
MO 2 §
I52)

SEM microscopy images (a)
and (b) showing minerals
pyrite and framboid pyrite/in ** 7

tBe wet zone
» OcCcurrence of

micrometric pyrite

01
874
797
645
1157
1104
ha

1451
916

Rl =

799
776
693
529
475

Absorbance units
o o
(0)] [00] =
0

©
IN

0.2 -

a
0

3950 3450 2950 2450 1950 1450 950 450

Wavenumber (cm)



RESULTS
AND

DISCUSSIO
. N
Sequential chemical
extraction

EXTRACTANT FRACTION JUSTIFICATION

Soil
soil : extractantratio=1: 40 m A el

1M HCl : 4h Acid soluble Fe

0.1M Na4P207
pH10.4: 16h

¥

0.35M acetic acid/0.2 M sodium
citrate buffer + 50g/L CBD : 4h

¥

Concentrated HNO3 : 3h

¥

OrganicFe

Crystalline Fe oxides

Residual Fe = Fe total -
previous 5 fractions

Hot digest : HNO3/ HCI/H202

Sequential extraction procedure adapted from Claff et
al. (2010)
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CONCLUSION: S
This study:

> highlights the significant amount of Fe (up to
3.91 wt.%) found in the sediment of urban
stormwater infiltration basin and pyrite
(reactive material compound)

> provides a basis for the rational interpretation
of iron partitioning in the urban sediment

> Supports the management of maintenance
dredging of the sediment (economize $)

PERSPECTIVES:
Future work :

» Particle settling velocity
> Isotopes of Fe
» Investigation of other basins [] Generalization
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