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Introduction

= Loss of consumed nutrients
Potential of source separated nutrient streams
= Raising energy and fertiliser prices

= Source: Winker et al. (2009), Bioresource Technology 100, pp.
4090-4096
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Change of perspective
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Change of perspective

Matching of capabillities of existing fertiliser application
technologies:

= 10 - 50 m® ha! — liquid fertilisers

= <40t DM ha' — solid fertilisers

= 100 - 600 kg hat — granulates

“4-“
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Properties of products

Fertilising | Product Level of | TS COD N P K Reference
type (FT) knowledge | [%] [gI"] [gF] [aF] [gl]

- Meinzinger and
Liquid . : 15 441 18475 0237 0733  Oldenburg.
mineral 3

2008
Concentrated urine (+) 10 11 065 57  Boller 2007
e.g. Urevit
: : Tettenbom et

Ammonia solution (+) 120 nr. n.r. al. 2007
Liquid
organic |Digestate - < 1 2.8 1.5 - 014 Wendland. 2008
mineral

Untreated sludge ]

blackwater

Solid Struvite (+) 60 130 n.r Calculated
mineral © stochiometrcally

Solid Simons et al.
organic Compost - 100 2-20 24 3-10 (2005)

Solid :

. Sludge with DI
organic : -
mineral »2l%
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Urine

High concentrations of N and P as
well as other nutrients

Low ammonia emission

Comparable to liquid manure after
field application

Multi-component fertiliser e A S o
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Urine’s fertiliser products

Phosphate

= Mostly derived in high-tech solutions

= Achieved through a combination of
various treatment steps

= Limiting factor in production: energy
costs

= Different plant availability of different
MAP products according to specific
Crop (simons, 2008)

Potassium Ammonium

Stercorit
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Blackwater

= Multi-component fertilisers with large
amounts of carbon

= Dilution due to flush water

= Qverall, collection of a larger fraction
possible

= Treatment is required for stabilisation
and sanitisation
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Blackwater’s fertiliser products

= Anaerobic treatment
= reduction of carbon content
= addition of organic matter

= Minor loss of N and S
MAP precipitation after anaeorbic step
Sanitisation via ammonia addition
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Faecal matter

= Collection of faecal matter: not widely
Implemented in Europe

= Stabilisation & sanitisation required

= Nutrient concentration comparable to
urine — much lower volume

= Lower nutrient availability — organic
bounds
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Faecal matter’s fertiliser products

= Main product: solid compost or
vermicompost

Toilet additives influence quality &
guantity

= Lower nutrient content and availability
(especially N)

Soil conditioner

&= .
Wirseen et al., 2009
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Other products

= Sludge with DM >20%

= Mainly sediments generated during collection
and treatment

= Low level of knowledge
= Can contain larger nutrient fractions
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Nutrient compositions and crop requirements
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Expected nutrient availability

Expected availability [%]

Fertilising N (in year of P (3 year crop K (3 year crop
type (FT) application) rotation) rotation)
Liquid 100 100 100
mineral

Liquid Mo .

organic mineral T APPrOX. 100 100
mineral 10 % of Narganic

Solid 100 100 100
mineral

Solid. <10 100 100
organic

Solid Mo .

organic mineral T aPProx. 100 100

mineral 10 % of Norganic
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Heavy metals

10000
1000
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Applied amount [g ha' a-']
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Cd Cr Cu Hg Ni Pb Zn
Heavy metals
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Hormones

Antibiotics
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Micropollutants

= All wastewater streams can contain
pharmaceutical residues

= Storage is not sufficient for complete
elimination

= Treatment is required
= Precipitation seems to be promising
= By-products & metabolites
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Decimal reduction [d]
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Conclusion

= Products show promising results

= Treatment needs to be adopted according
to the desired fertiliser

= Products have to remain in the range of
available application techniques

“4-“
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Substance Soil type Min Ce Max sD m{;g% "nn'suf
Chiorotetracycline agricultural land 0.5 67 136 40 4 23
Ciprofloxacin agriculturalland 575 98.0 1575 395 12 6
Norfloxacin agriculturalland 55 1061 2000 553 15 6
Oxytetracycline agricultural land 0.5 0.6 25 0.6 of 3
Oxytetracycline clay loam 38 1163 4300 1235 28 19
Oxytetracycline sandy loam 250 1092 5260 1568 41 12
Sulfamethazine agriculturalland ~ 15.0 1162 2300 1253 172 3
Sulfamethazine loam 2400 3271 4700 1050 12 5
Tetracycline agriculturalland 0.5 316 1987 421 39 19
Tylosin agriculturalland 0.5 126 4233 148 39 7
Sulfachloropyridiazine clay loam 38 352 1400 345 28 18
Sulfachloropyridiazine sandy loam 180 2296 7560 2699 34 12

6.10.2009 Page 21



gtz

Partner fiir Perspektiven.

Substance Sorption capacity’ c :nqls;:;e[::dz Eﬂ:‘fé"jd
lopromide very low 1 no
Acstylsalicylacid low yes
Cafbamazepine low 1 no
Hydroguinone low 1 no
Mefronidazole low 4 yes
Sulfamethazine low - medium 15 no
Sulfamethoxazole low - high 2 yes
Clofibric acid medium 2 no
Ketoprofen medium 2 yes
Phenol medium 2 no
Salicylic acid medium 1 yes
Sulfachlorpyridazine medium 1 no
Sulfadiazine medium 2 yes
Sulfadimethoxine medium 2 no
Sulfanilamide medium 1 no
Sulfapyridine medium 3 no
Sulfathiazole medium 2 no
Carbamazepine medium-high 3 yes
Diclofenac medium-high 4 yes
Diazepam redium -high 3 Yes
Estriol high 4 Yes
|buprafen high 3 yes
Isabutyric acid high 1 N
Testosterone hiigh 2 yes
17k-Estradiol high - very high T yes
Estrone high - wery high (5] yes
Paracetamaol high - very high 2 yes
Propranalal high - very high 2 yes
Tylosin high - very high 4 no
17a-Ethinylestradiol high - very high 5 yes
Ciprofloxacin very high 1 yes
Enrofloxacin veny high 11 no
Ofloxacin very high 4 yes
Omytetracycline veny high 4 yes
Tetracycline very high 1 yes

! The underlined end of the range was represented by more datasets. The capacity was defined along Table 3.
2 Only datasets with information on soil type in the entry field “Media” (Figure 7) were considerad.
3 Denotes 10,11-Dihydro-10-hydrosycarbamazepine.
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