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Aims

Improvement of data basis for selected organic compounds
in composts and digestates

- which organic compounds are present?
- differences in concentration for composts and
digestates?
» dependence on input material
(biowaste vs. greenwaste)?
» dependence on kind of treatment?
- seasonal changes in concentration?
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L% Composting Plants in Baden-Wiirttemberg
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5% Selection of Plants for Study

‘ Universitat Stuttgart

10 composting plants for biowaste (BioK)
3 composting plants for greenwaste (GgK)
3 fermentation plant for biowaste (BioV)

16 in total
Capacity: 2.500 bis 84.000 tons/ year

Criteria for Selection:

- quality control (RAL) of composts by
Bundesgutegemeinschaft Kompost (BGK)

- input from both urban and rural origin

- different treatment processes
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N Selection of Organic Pollutants (I)

» compounds found in literature as pollutants in compost

* relevance due to EU Water Framework Directive (list of
priority substances) and/or Stockholm Convention

* results of random (GC-MS) screening prior to investigation
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<8 . )
A Selection of Organic Pollutants (I1)

6

Polycyclic aromatic hydrocarbons (PAH)

Chlorinated aromatic compounds
Polychlorinated Biphenyls (PCB)
Chlorobenzenes
Triclosane
(DDT metabolite DDE)

Brominated aromatic compounds
Polybrominated diphenyl ethers (PBDE)
Tetrabromobisphenol A
Brominated phenol ethers
2,4,6-Tribromophenyl-allylether (TBPAE)
2,4,6-Tribromophenyl-(2,3-dibrompropyl)-ether (TBPDBPE)
Bromobenzenes
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N Selection of Organic Pollutants (111)

Phenolic compounds
4-Nonylphenol and 4-tert-octylphenol

Others
Diethylhexylphthalate (DEHP)
7-Acetyl-1,1,3,4,4,6-hexamethyl-tetraline (AHTN)
Tris-(chlorpropyl)-phosphat (TCPP)
Pharmaceutical products

7 CODIS 2008 - Solothurn -CH

Institute for Sanitary Engineering, Water Quality and ‘ Universitét Stuttgart
‘ Solid Waste Management

N Analytical Methods

Compost sample I

|
l Lyoprwization l . ¥ 1
l
l

| N 1 f/

Homogenization l | Grindig mill, < 250 pm

\ 4
Soxhlet Extraction l | Methanol/ diethyl ether/ conc. HCI |

100:10:0,01 v/viv; 12 h

; -

l Soxhlet Extract I | Reference sample |

¢ Clean Up

Aliquot 1 PBDESs, PCBs, halogenobenzenes | 6 Indicator-PCB

Aliquot 2 PAHS | 16 PAHSs (US-EPA)

Aliquot 3 Phenols, pharmaceuticals |

Phthalates |

GCIMS |

l
|
l
| Aliquot 4
|
|

Quantitation: Isotope dilution method |
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Y Results (n = 29 samples)

7 K
1000 T W %

Concentration in pg/kg dry weight
3

I 1 I 1 I I I
BBZ CBZ DDE PBDE PCB NP DEHP  PAH
(Z Br,-Brg) (= Cl,-Clg)
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aﬁ‘ Results
Compound Biowaste Greenwaste Digestate Soil
(Median Concentrations in pg/kg d.w.) (min - max)

PAH (16 /6) 2659/1312 2026/1216 3498/1459

4-Nonylphenol 570 24.0 2119

Benzo(a)pyrene 75.0 139 75.0
11-33

PCB (6) 334 20.8 29.9 1.8-8.6
TCPP 16.0 5 177

4-tert-Octylphenol  15.0 4.0 115

PBDE (11) 13.0 54 13.7 04-06
TBPAE 7.0 <lo.d.

AHTN 6.0 - 68

DDE 55 1.9 7.5 09-55
Hexachlorobenzene 2.9 0.83 3.8 0.3-1.0
TBPDBPE 15 <l.o.d.

DEHP 14 15 35

TBBPA 13

Bromobenzenes (2-6) 0.34 0.19 0.41

Triclosane (1.5-11.6) (10.3)

Pharmaceutical =~ ------------ < l.0.d. (ibuprofen < 5) --------------
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N Nonylphenol in
Biowaste Compost - Greenwaste Compost - Digestate
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g,‘w“ Nonylphenol in Sewage Sludge Compost
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C. Scheffknecht: http://www.vorarlberg.at/pdf/klaerschlammkompost. pdfi
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5“! Comparison:

Greenwaste Composts - Biowaste Composts - Digestates

General tendency: lowest concentrations in greenwaste composts

Concentrations
PO, [PEIDI S5 Ee =) Biowaste Composts = Digestates
halogenbenzenes
PAHSs, nonylphenols, 3 .
D tates > B te C t
octylphenol, DEHP, DDE ) igestates > Biowaste Composts

Reason?
- input material (kind and degree of contamination)
- degradation behaviour/ treatment conditions (aerobic/anaerobic)
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L Y Seasonal Effects

Samples of Biowaste Composts

Input during PAHs 4 fossil fuel consumption
winter slightly higher in winter

Input during Nonylphenols, | 4mm usage of pesticides
summer Octylphenols, in summer
DDE
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f‘)“, Seasonal Effects - DDE

Samples of Biowaste Composts
40 -

I inputin summer
] inputin winter

304

Concentration in pg/kg dry weight
8
1

T KH HH

BB NB HS Sl PF BR HW

»summer samples«: input in summer, sampling in autumn 2005
»winter samples«: input in winter; sampling in spring 2006

‘ Universitat Stuttgart
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5‘*! Seasonal Effects - Nonylphenols
Samples of Biowaste Composts
2000
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% ] [ input in winter
= 1600+
> ]
S 1400+
£ 1200
()] .
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TO KH HH BB NB HS Sl PF BR HW
»summer samples«: input in summer, sampling in autumn 2005
»winter samples«: input in winter; sampling in spring 2006
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N Summary
» Composts (biowaste > greenwaste) and digestates contain organic

pollutants:
- highest concentrations (up to low mg/kg d.w.) for:
PAH > DEHP > nonylphenols
- PBDEs, PCBs: present in all samples in the pg/kg d.w.-range
(concentrations lower than that of benzo(a)pyrene)

» the concentrations determined are in agreement with data found in
literature

« saisonal effects occur for nonylphenols and DDE (and PAHS)

* sources: aerial deposition, contaminated input material (pesticides),
presence of paper and plastics etc. (flame retardants, DEHP)

* with regard to existing regulations (compost, sewage sludge)
concentrations found are low (however, in some cases higher than soil
concentrations)
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