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B PhD C. Sablayrolles, 2004

=» Uptake of selected Trace Organic
Compounds from biosolids by carrots

=» Maximised conditions
=» Sludge (French ministerial 8/1/98)

M Study
=» Uptake of PCBs from compost by carrots
=» Operational practice
=» Compost (NF U 44-095)

— CoDIS
Solothurn, 27th-29th February, 2008

Objectives

Potential uptake of Trace Organic Compounds
from organic waste products into carrot plants

Trace Organic Compounds studied : WA TR
ePolychlorinated Biphenyls (PCBs) =35 : '

Three experiments :
eSludge
eCompost
eAmendment

Analyses :
elLeaves
oPeel
eCore

— CoDIS
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Table of contents

B METHODOLOGY
=> Material
= Experimental protocol

B RESULTS ON PCBs UPTAKE
=» Plant matter production
= Uptake

B CONCLUSIONS

— CoDIS
Solothurn, 27th-29th February, 2008

Methodology (1): material

B Plant: carrot plants (Daucus carota),
Amsterdam Bejo variety

=» fully developed after 2.5 months

=» dwarf : a variety grown for food
consumption

=» model plant

B Type of culture:
-» Sand
= Soil

W Conditions: greenhouse

— CoDIS
Solothurn, 27th-29th February, 2008
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Methodology (2): material

EProperties F
> Lipophilic )<
= Semi-volatile cl I
= Half-life: 2-4 years PCB 101 PCB 118
clcCl Ccl
ESources and uses °' °'°'
= Appliance c cl ° c!
= Electrical insulator PCB 138 PCB 153
Cl ClCl cicCl

EToxicity °'°'

=>» Chlorinated acne
= Carcinogenic

PCB 180

Ccl 1Cl
o~ 5
Cl Cl

— e copIs

g
— Solothurn, 27th-29th February, 2008

Methodology(3): material

ESand: quartzose
used in aquarium

B Soil: natural market
gardening

Solothurn, 27th-29th February, 2008
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Methodology(4): material

ES|udge :
=» Dehydrated activated biological sludge

=» From the centrifuge outlet of a wastewater
treatment plant (France 12 000 EI)

=» Mean sample over a week

— CoDIS
Solothurn, 27th-29th February, 2008

10

Methodology(5): material

EBCompost :
= Crushed green waste and riddling refusal / Precedent sludge (4:1)

= 1 month in fermentation / 2 months in maturation / 2 months in
storage

=» Sampling according to NF EN 12579

EOrganic Amendment:
= Commercial
= Crushed woody vegetals / Poultry litter

— CoDIS
Solothurn, 27th-29th February, 2008
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Methodology(7): experimental protocol

Treatments and controls CN;':?;iLS;
Sand Sludge Carrots 6
Sand - Carrots 3
Sand Compost Carrots 6
Sand - Carrots 3
Sand Compost Carrots 6
Sand - Carrots 3
Soil Compost Carrots 6
Soil - Carrots 3
Soil An?égzrr]rll(;nt Carrots 6
Soil - Carrots 3
’ VCODIS
11 Solothurn, 27th-29th February, 2008

Methodology(8): experimental protocol

Organic
waste Application
Growth medium product / rate
container (t FM/ha)
(9 FM)
Sludge 30 t DM/ha 144 154
Compost Eq. OM of 30 t DM/ha T 23 63
of sludge 3,00 kg
Compost 25t FM/ha 59 25
Compost 25 t FM/ha 23 25
soil
Organic Eg. OM of 25 t FM/ha 2,04 kg
22 24
amendment of compost
’ CODIS
12 Solothurn, 27th-29th February, 2008
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Methodology(9): experimental protocol

Cultr ~__ Sampli

y

Soil ! » Time in days
to to+15 to+75
S CoDis
13 g Solothurn, 27th-29th February, 2008
C D1d altelr prod 0
90,0
\ Osand + sludge M sand + compost
80,0 1 30t DM/ha Eq. OM
154 t FM/ha 63 t FM/ha
Average
mass per
container
(9 FM)
Plant Peel Core Leaves
coDIS
14 g Solothurn, 27th-29th February, 2008
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80,0

70,0

60,0

\ Osand + sludge M sand + compost

30 t DM/ha Eq. OM
154 t FM/ha 63 t FM/ha

Statistical treatment :
Newman-Keuls

Average
mass per
container
(9 FM)
Plant Peel Core Le_a}\rlt_e_s_r
——— cobis
15 Solothurn, 27th-29th February, 2008
RE atter proa 0
90,0
\ Osand + sludge M sand + compost
80,0 A 30t DM/ha Eq. OM
154 t FM/ha 63 t FM/ha
Average
mass per
container
(9 FM)
Plant Peel Core Le_a}\rlt_e_s_ri
——— cobis
16 2

Solothurn, 27th-29th February, 2008
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Results (2): plant matter production

80,0 4

@ sand + compost
25t FM/ha

B soil + compost
25t FM/ha

a |

Average
mass per
container
(9 FM)
Plant Peel Core Leaves
— coblis
17 o Solothurn, 27th-29th February, 2008
»
C D1d altelr prod 0
90,0 - -
\ @ soil + compost B soil + amendment
80,0 4 25t FM/ha Eq. OM
a 25t FM/ha
Average
mass per
container
(9 FM)
Plant Peel Core Leaves
— coblis
18 o Solothurn, 27th-29th February, 2008
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Results (4): PCBs analyses

B Number of samples analyzed: 75

=» Plant (60)
¢ 3 samples / compartment / treatment
¢ 2 samples / compartment / control

=» Organic waste products (15)
¢ 3 repetitions / product

M Analytical method

(Research Institut of Chromatography, Belgium)

=» Liquid extraction procedure with cyclohexane
= GC-MS in SIM mode

— coDIS
19 sl Solothurn, 27th-29th February, 2008

Results (5): PCBs analyses

Sludge (S:I(;Jr:gzst An?erggrr]r:(ént
pH 8.7+0.0 8.3+0.0 8.7+0.0
Dry matter (% FM) 19.7+1.0 68.8+0.0 829+1.0
Organic matter (g/kg DM) 772+ 10 538 + 26 463+ 4
2-Cl PCB 28 (ug’kg FM) <1 <1 <1
4-Cl PCB 52 (ug/kg FM) <1 4117 <1
PCB 101 (ug/kg FM) <1 6.4+25 <1
> PCB 118 (ug/kg FM) <1 56 £59 <1
PCB 153 (ug/kg FM) <1 8.5+3.6 <1
o PCB 138 (ug/kg FM) <1 10.0£2.7 <1
7-Cl PCB 180 (ug/kg FM) <1 1.7+20 <1
— - ~ copis
20 = Solothurn, 27th-29th February, 2008
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D A DCRB AN 3 a
Sludge (S:I(;Jr:izst An?erggrr]r:(ént
pH 8.7+0.0 8.3+0.0 8.7+0.0
Dry matter (% FM) 19.7+1.0 68.8+0.0 829+1.0
Organic matter (g/kg DM) 772+ 10 538 + 26 463+ 4
2-Cl PCB 28 (ug/’kg FM) <1 <1 <1
4-Cl PCB 52 (ug/kg FM) <1 41+17 <1
PCB 101 (ug/kg FM) <1 6.4+25 <1
o PCB 118 (ug/kg FM) <1 56 £59 <1
PCB 153 (ug/kg FM) <1 8.5+3.6 <1
o PCB 138 (ug/kg FM) <1 10.0£2.7 <1
7-Cl PCB 180 (ug/kg FM) <1 1.7+20 <1
— e T coois
21 =" Solothurn, 27th-29th February, 2008

Results (5): PCBs analyses

Sludge (S:l;:?)zst An?erggrr]r:(ént
pH 87:00 / 83100  \ 87%00
Dry matter (% FM) 19.7 + 1.0/ 68.8 £ 0.0 \82.9 +1.0
Organic matter (g/kg DM) 772 + 10 538 + 26 463+ 4
2-Cl PCB 28 (ug’kg FM) <1 <1 <1
4-Cl PCB 52 (ug/kg FM) <1 41+17 <1
PCB 101 (ug/kg FM) <1 6.4+25 <1
> PCB 118 (ug/kg FM) <1 56 £5.9 <1
PCB 153 (ug/kg FM) <1 8.5+3.6 <1
o PCB 138 (ug/kg FM) <1 \ 10.0£2.7 / <1
7-Cl PCB 180 (ug/kg FM) <1 \7:29” <1
— e e conis
22 =" Solothurn, 27th-29th February, 2008
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PCBs
average
levels

20
(ng/kg FM)

LOQ
1pglkg FM = ==_= = == _= "= == = =5

Compost and digestate:
sustainability, benefits and impacts
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Results (6): PCBs analyses

sand + compost
Eq. OM of 30 t DM/ha of sludge
63t FM/ha

Leaves Peel Core

— CoDIS
Solothurn, 27th-29th February, 2008

‘l PCB 28 @ PCB 52 O PCB 101 O PCB 118 m PCB 138 @ PCB 153 B PCB 180 ‘ —

Results (7): PCBs analyses

PCBs average levels (ug/kg FM)

Sand + compost Sand + compost
25t FM/ha Eq. OM of sludge
63t FM/ha

T T W T T W T T O e T O Ol O O T |

24

Soil + compost @ PCB 28

B PCB 52

25t FM/ha 0 PCB 101

OPCB 118

B PCB 138

O PCB 153

| B PCB 180
e T R R T I T T e ———

Peel Core — COoDIS
- Solothurn, 27th-29th February, 2008
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O O
Growth medium App:;ct:tlon Uptake by carrots Conclusions
Sludge compost 0%
Eqg. OM of sludge S BEUIRN (level<LOQ)
) Decrease in biomass
Sludge compost Sand | 25tFM/ha (Ieve(:<f_)OQ) NprOdi‘Cli'O“
0 uptake
0,
Sludge Sand 30 t DM/ha (Ieve?kf_)OQ)
. 0%
Sludge compost Soil 25t FM/ha (level<LOQ)
Better yield in biomass
Organic 0% No uptake
Amendement Soil 25t FM/ha (level<LOQ)
Eq. OM of compost
—  copis
25 . Solothurn, 27th-29th February, 2008

M Absorption of PCBs by carrots

=» Sand: theoretically optimized results
“ No transfer

=» Soil: closer to real conditions for land
application
“ No transfer
M Perspectives
=» Other organic compounds

— CoDIS
26 . Solothurn, 27th-29th February, 2008
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Thank you for your attention

http://Ica.ensiacet.fr
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