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Three different ways to collect urine
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Fresh

“alkalinized”
addition of Ca(OH)2

“treated”
aerobic treatment 

“stored”
anaerobic organics 

conversion 

pH 12 pH 9

pH 6



Why are organics important?
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They are degraded anyway… 

organics ≠ organics

Urea ~ 45% of C
Carbon

Organics are converted and 
degraded during urine treatment
+ microbial by-products 

Organics are substrate 
for biological processes

→ Methane production

→ Sulfate reduction

→ Fermentation 

Some organics might inhibit 
certain organisms



The goal of my project
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Organics in the collection and 

storage

→ Implementation 

→ Health & safety

→ Enhanced synthetic urine recipe

Organics in in the aerobic 

treatment step

→ Inhibitory organic compounds 

depending on the collection 

type

Fresh



What we already know… 
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Fresh
creatinine

hippuric acidcitric acid

acetaminophen 
sulfate

70%

by courtesy of Jolien De Paepe

based on Bouatra et al., 2013

Clostridium

ammonia

trimethylamine

dimethyl-
sulfide

10 gCOD/L

Over 200 
compounds

Literature values 
show high variation



*can be improved and partly 
automated

Nuclear Magnetic
Resonance

Spectroscopy 
(NMR)

Ion Chromatography 
for Volatile Fatty 

Acids 
(IC for VFA)

Liquid
Chromatography –

Organic Carbon
Detection (LC-OCD)

Sample preparation Filtration Filtration, dilution Filtration, dilution

Measurement time 15min 40min 3h

Analysis time Long* Short Medium

Other disturbances Background matrix Carbonate Gas intrusion

Nitrified urine

Identifying and quantifying organics

6

Introduction Measurement Methods Collection Systems The Future



NMR can be easy to interpret
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acetate

propionate

butyrate

“Stored” urine sample
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NMR can also be hard to interpret
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acetatecreatine

“Fresh” urine sample

creatinine
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A more targeted approach 
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fresh urine composition to
choose single compounds

Specific compound 
degradation pathways

targeted approach for 
degradation products and 

by-products
(Wyss and Kaddurah-Daouk, 2000)



Differentiation by NMR
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Alkalinized

Stored

“Fresh”

Standardized 
control

→ Less background and 
clearer baseline



The (near) future
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Complementing the 

targeted analysis with 

more compounds Details of pathways and 

influence of dilution and pH

Development of a 

synthetic urine recipe
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IC and NMR results are comparable
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➢ Average deviation 4% (max 9%)

“stored” 
urine


	Diapositive 1
	Diapositive 2 Three different ways to collect urine
	Diapositive 3 Why are organics important?
	Diapositive 4 The goal of my project
	Diapositive 5 What we already know… 
	Diapositive 6 Identifying and quantifying organics
	Diapositive 7 NMR can be easy to interpret
	Diapositive 8
	Diapositive 9
	Diapositive 10 Differentiation by NMR
	Diapositive 11 The (near) future
	Diapositive 12 Acknowledgements
	Diapositive 13
	Diapositive 14
	Diapositive 15 IC and NMR results are comparable

