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Emissions in million metric tons

1. Introduction & motivation
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1. Introduction & motivation

Microbially induced Calcium
Carbonate Precipitation (MICP)

Urease from S. pasteurii (PDB 6QDY)
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1. Introduction & motivation

High strength
concrete

C 55/67

Biomineralization using synthetic urea

Normal
concrete
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1. Introduction & motivation

SimBioZe project

Human urine as a source of urea
for biomineralization and a source
of nitrogen (N) and phosphorous (P)
for fertilizer production.
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2. Method

Stabilization
agents
pH 3 or pH=11.2

Precipitation

é HCI + MgCl,
NaOH + MgCl,
¢ Ca(OH),
ILEK iswa

Addition
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Sand+
UACP
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Cavity ¥STR %A
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3. Findings of the project
Solution & aggregate density

More complex solution —
less efficient biomineralization

Denser mix — strength improvement
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3. Findings of the project

Urine treatment method
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3. Findings of the project

Urine treatment method
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Different
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3. Findings of the project

Urine treatment method

pH 8

ILEK

O R
HClI  + MgCl, pH=3
NaOH + MgCl, Ca(OH), pH=>11.2

» Higher urease activity was measured at pH 8 in urine after alkaline
treatment (both NaOH + MgCl, & Ca(OH),) compared to treatment with
HCI + MgCl,

» Higher compressive strength with treatment using Ca(OH),
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3. Findings of the project

Urea concentration é HCI+ MgCl, Bl Ca(OH),

Higher urea concentration — strength
improvement

when:

- batch of urine with a naturally elevated
urea concentration

- addition of synthetic urea

AR Baden-Wiirttemberg

I L E K . Ewa } .,.UHN:?'; ca\lity 4 STR é?iilﬁ 25K Ministerium fiir Wissenschaft, 16 ‘ 23

3%, Forschung und Kunst



3. Findings of the project

Increasing urea concentration
by heating at 50 °C

é HCI + MgCl, 3 Ca(OH), & NaOH + MgCl,
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3. Findings of the project

Comparison of different
urine treatment methods

Stabilization Precipitation Biomineralization
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¢ NaOH + MgCl, T

pH=11.2
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3. Findings of the project
Limitations and challenges

- sustainable calcium source
- scalability
- fluctuating urea concentrations in urine
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4. Urine collection during CMT fair in Stuttgart, January 2026
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4. Urine collection at the Stuttgart airport
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