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Overview

= What are organic pollutants?

= Inputs of organic pollutants to
Swiss agricultural soils

m Trial of source apportionment

= Profile of 16 PAHs

m Characteristic ratios

m Take home message
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Extraction, clean-up and detection

Flow controller
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PAH input to agricultural soil OO“b combuston
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Time to reach Swiss guide value (1 mg/kgy,) for soil
by compost application (and aerial deposition): 50 years
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Time to reach Swiss trigger value for plant production (0.2 mg/kgy,)
by compost application (and aerial deposition): 1400 years
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Input is expected to increase due to continuous release of brominated
flame retardants
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Take home message inputs of organic
pollutants to Swiss agricultural soil

m PAH concentrations in compost and digestate can be
high and time to reach the Swiss guide value for soil is
short
— Reduction measures needed

m PCB input to Swiss agricultural soil is low
— very limited risk

= PBDE input to Swiss agricultural soil seemed to be
limited
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Where do the PAHs in compost
come from?

An attempt of source apportionment
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Taking the profile into account
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Characteristic Ratio and Marker Concept

= Petrogenic/Pyrogenic m Traffic/non-traffic
= ANT/(ANT&PHE) = BaP/BPE
= BaA/(BaA&CHR) = 1,7-/(2,7-&2,6-)DmPHE
= FLT/(FLT&PYR)
= IPY/(IPY&BPE) = Diagenic/pyrogenic
[ | ComPAH/(ZlGPAH) = PER/Z16PAH
= (MPHE&ANT)/PHE
= (MFLT&PYR)/PYR = Marker
= 1,7-/(2,7-&2,6-)DmPHE

= COR: vehicle exhaust
= CPHE: pyrogenic marker

= Liquid fossil fuel and = CPYR: wood or traffic marker

grass/wood/coal combustion
FLT/(FLT&PYR)

| |

= IPY/(IPY&BPE) O
= RET/(RET&CHR) OO_O
= 1,7-/(2,7-82,6-)DMPHE
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Evolution of ratios from emission to compost
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PAH ratios during composting
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sources

env.frac

composting

ANT/(ANT&PHE)

X

BaA/(BaA&CHR)

FLT/(FLT&PYR)

IPY/(IPY&BPE)

ComPAH/(216PAH)

(MPHE&ANT)/PHE

(MFLT&PYR)/PYR

1,7-/(2,7-&2,6-)DmPHE

~ limited v suitable X unsuitable

na: not available (yet)
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Petrogenic/Pyrogenic

sources env.frac composting
ANT/(ANT&PHE) X
BaA/(BaA&CHR) 3
FLT/(FLT&PYR) \
IPY/(IPY&BPE) «l
ComPAH/(Z16PAH) X
(MPHE&ANT)/PHE X
(MFLT&PYR)/PYR ~
1,7-/(2,7-&2,6-)DmPHE \l
~ limited v suitable X unsuitable na: not available (yet)
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ANTQ”“]'J;&STHE) ?gﬂﬁfgﬂg (Zhang 2005, ES&T 39, 9109-9114)
Agroscope Reckenholz-Ténikon Research Station ART- EPFL ENAC CECOTOX 18

CH-Solothurn 27th — 29th February 2008 9 von 15



CODIS 2008

CH-Solothurn

Compost and digestate:
sustainability, benefits and impacts
for the environment and plant production

FLT/(FLT&PYR) compost - air
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Petrogenic/Pyrogenic
sources env.frac composting
ANT/(ANT&PHE) X X
BaA/(BaA&CHR) 3
FLT/(FLT&PYR) y y
IPY/(IPY&BPE) \
ComPAH/(Z16PAH) X
(MPHE&ANT)/PHE X
(MFLT&PYR)/PYR ~
1,7-/(2,7-&2,6-)DmPHE \
~ limited v suitable X unsuitable na: not available (yet)
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sources env.frac composting
ANT/(ANT&PHE) X X
BaA/(BaA&CHR) v \l
FLT/(FLT&PYR) y y
IPY/(IPY&BPE) ~ \
ComPAH/(Z16PAH) na X
(MPHE&ANT)/PHE na X
(MFLT&PYR)/PYR na ~
1,7-/(2,7-&2,6-)DmPHE na \

~ limited v suitable

X unsuitable

na: not available (yet)
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ANT/(ANT&PHE) at the source
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combustion (n=140)

petrogenic  (n=53)

petrogenic
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FLT/(FLT&PYR) at the source
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Petrogenic/Pyrogenic
sources env.frac composting
ANT/(ANT&PHE) ~ X X
BaA/(BaA&CHR) v \
FLT/(FLT&PYR) v v y
IPY/(IPY&BPE) ~ 3
ComPAH/(Z16PAH) na X
(MPHE&ANT)/PHE na X
(MFLT&PYR)/PYR na ~
1,7-/(2,7-&2,6-)DmPHE na «l
~ limited  suitable X unsuitable na: not available (yet)
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Petrogenic/Pyrogenic
sources env.frac composting
ANT/(ANT&PHE) ~ X X
BaA/(BaA&CHR) ~ y y
FLT/(FLT&PYR) «l v «l
IPY/(IPY&BPE) ~ ~ «l
ComPAH/(Z16PAH) ~ na X
(MPHE&ANT)/PHE na na X
(MFLT&PYR)/PYR na na ~
1,7-/(2,7-&2,6-)DmPHE na na «l
~ limited v suitable X unsuitable na: not available (yet)
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Petrogenic/Pyrogenic origin in compost and soil?
sources | env.frac | composting | source app.
(org./conv.)
ANT/(ANT&PHE) ~ X X
BaA/(BaA&CHR) ~ \ \ pyr/pyr
FLT/(FLT&PYR) \ \ \ pyr/pyr
IPY/(IPY&BPE) ~ ~ \ pyr/pyr
ComPAH/(Z16PAH) ~ na X
(MPHE&ANT)/PHE na na X
(MFLT&PYR)/PYR na na ~
1,7-/(2,7-&2,6-)DmMPHE | na na \ pet/-
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combustion origin of PAH in compost and soil
sources env.frac | composting | source app.
(org./conv.)
FLT/(FLT&PYR) ~ 4 v 2/1
IPY/(IPY&BPE) wood-liquid ¥ ~ v 112
coal-liquid x
RET/(RET&CHR) na na X
1,7-1(2,7-&2,6-) na na \ pet/-
DmPHE
~ limited v suitable X unsuitable na: not available (yet)
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Conclusion PAH ratios and molecular markers
m Characteristic ratio and marker concept is ambiguous
even at emission

m PAH in Swiss soil and compost originated predominately
from pyrogenic sources

m The farther from the source, the more difficult source
apportionment in recipient matrices

m Also comparing compost profiles of the 16 PAHs with 600
literature profiles source apportionment was not possible
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