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PKfertili ser production viathermal treatment

Unique selling points:
V  Outputwith high plantavailabilitythat can besoldasa

fertiliser raw material
V Smaliscale process that can be integrated onsite on WWT

Description of the technology

The Pyrophos® process jointly developed by FHNW, CTU AG, AVA Altenrhein, FiBL and Landor
is a multistage thermochemical process for sewage sludge via fluidized bed pyrolysis with
subsequent postombustion (Schaub et al2019. It is usually applied at wastewater
treatment plants with a capagit of 100 000 population equivalents and greatdhis
corresponds to a loading rate of Hity matterh and higher.

Depending on the output requirements and availability, drained or dried sewage sludge,
animal meal, animal meal ash or othginosphoruscontaining waste with low heavy metal
pollution can be used as raw materials. Tgt®sphoruscontaining raw matdels are mixed

with a potassium salt as an additive to improve the plant availability of the phosphates and
fedinto the reactor(Fg. 1). In the process, the heavy metals, which are volatile under reducing
conditions, are partially expelled via the gas phase atdimed in the exhaust gas cleaning
system. At the same time, the thermal process converts the poorly soluble phosphates in the
raw materials into potassium phosphates with a high solubility of over 80% in neutral
ammonium citrate (NAC). Phospimacid ca be used to stabilesthe quality of the output. A
postcombustion process produces ash containing potassium and phosphate, which can be
processed into a muklautrient fertiliser.

Similar processdsr phosphorus recovergrethe ASHDEC and the Euphopeocess. Thermal
treatment of sewage sludge and other phosphorus containing organic wastes generate heat
and typically reduce the carbon content to less than 1% thus eliminating most organic
pollutants. Heavy metals are partially eliminated by evaporagdher in elemental form
(reducing condition$or mercury) or as metal chloridegHerefore, theaddition ofa chloride

donor is needed. By adding alkaline metalthe phosphate form can be modified and
solubility and thus plant availability be improved.

This projecthas ecei ved funding from the European Uni o
programme under grant agreement RP6541
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Flow scheme of the technology

To district heating

A 4

Drying Sewage sludge

Potassium Source
e.g. CgH;KO,

Fluidized bed ] PK-fertilizer R
pyrolysis (pilot) J "

a

A 4

=

=,

=

ta
[

-

°

o

(=4

=

da
_ 7

—_———— — — -

Air, Steam

Water
Energy
Materia| =

Hg. 1 How scheme othe thermal treatment technology applied in tlidextGen project
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Hg. 2: Front and side view of the thermal treatment unifgicture owner: CTY

Synergetic effects and otivation for the implementation of the technology
V Removal ofontaminants due to théhermal treatmentwith chloride addition

V Recycling ophosphorus

V Disposal and P recovery also decentralized and possible for smaller amounts of
sewage sludge

V Profitability strongly dependent on energy usage options at the location

V Potential for cost reduction by using the heat recovery and exhaust air (@tiaic
of an existing incineration plant

This projecthas ecei ved funding from the European
programme under grant agreement RF6541
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Requirementsof the technologyand operating conditions

ThePyrophogrocesgequires a high content in total solids of at least 73%e temperature

for the thermal treatment ranges between 700 °C and 1000 °C.ebdipg on the
compositions of the sewage sludge, a maximum total phosphorus (P) content of 60 g/(kg TS)
can be achieved?tassiumis added with a ratio between 2 and 4 kg K per kg P.

Parameter Units Min | Max Reference
Total phosphorus g/(kg TS) - 60 | NextGen D1.5 (in prep.)
Total solids % 75 - | NextGenD1.5(in prep.)
Temperature °C 700 | 1000 | NextGenD1.5(in prep.)

Potassium addition | kgK/ (kg P) 2 4 | NextGenD1.5(in prep.)

Key performance indicators

Besides the fecovery rateand the P and K contents of the-Riftiliser, also the solubility in
neutral ammonium citrate (NAC) is shown as a key performance indicator. This solibility
the abbreviationPyacis an indication foagronomic effectivenessf the fertiliser in terms of
phosphorusand a requirement of the European fersér products regulation

Parameter Units Min Max Reference
P-recovery rateof soluble 0 :
phosphates(influent WWTH Yo 90 100 | NextGenD1.5(in prep.)
Pnacof ash from sewage sludge % >80 NextGenD1.5(in prep.)
P>0Os content of Pkfertiliser % 15 20 NextGen D1.5 (in prep.)

. Calculated with
0
K>O content ofPKfertiliser Yo 12 16 POYK,0 = 1.251.3

Links to related topics and similar reference projects

Thermal treatment Reference
ForPKfertiliser production Case study Al t e nNeXtGen n " ,
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Outlook

Case study specific information will be provided, when the results of the otlveork
packages are availabl

9 Lessons learned from the case study

1 Outcome of the assessments
1 Legal and regulatory information concerning the whole value chain concerning the technology
9 Business opportunities
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