Setup of an experimental rig for Microfiltration of urine and faecally contaminated urine
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Context Research objectives Purpose

> Treatment of urine from urinals and from UDD toilets

(RTTC)’ which is funded by the Bill and Melinda Gates membranes to determine the properties of stored urine UD-Toilet Urinal
Foundation (BMGF). Objectives of RTTC include: and faecally contaminated urine (feed stock) for the
> To develop a new toilet technology for processing human purpose of contaminant removal and recovery water and
waste without links to ; nutrients.
* water _ _ o » To remove organic contaminants and pathogens
* energy This research focuses on 3 main objectives: > To optimise other treatment process.
e sewer lines » Permeability of membranes during filtration of the
» Operation at a costs affordable to the poor zones in feed stock P —
: - » Characterization of the feed stock and rejection of Urine/faecally Other anofitration,
developlng countries c . J contaminated »| Microfiltration Per.meate treatment | €Verse osmosis,
> Removal of pathogens from human waste and recover ontaminants i [hieEs e forward osmosis,
valuable resources such as energy, clean water, and » Fouling and flux recovery after membrane cleaning. distillation
nutrients

Water for toilet
flushing, fertiliser

Methods

A P Materials Experimental Conditions
AT A Pressure gauge _
- B Stirred cell (Amicon cell) * PES membranes, NMWL 500 kDa,76 mm diameter * Feed st.reams : .urlne and faecally
B C Magnetic stirrer e Amicon stirred cell for holding the membrane contaminated urine
D Beaker * Magnetic stirrer for stirring the Amicon cell * Room temp.eratl.Jre
F E Mass balance * Permeate weighing balance connected to the Pc * Dead-end filtration mode
\/\\ F Pc * Pc for continuous logging of data via Lab view * Pressure of 20-70 kPa
— —L 11 software * Clean membrane for each .stream.
C D O —— * Fouled membrane cleaning using
_ 0.1 M NaOH
E
rine /Faecall
contaminated
urine e Chemical oxygen demand (COD)
LV e Total suspended solids (TSS)
e Electrical conductivity(EC)
: e PH
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e Chlorides
e Particle size distribution
e (Osmotic pressure

Possible foulants.
Microfiltration for e Struvite
Chemical and removal of suspended Characterisation o C(Calcite
. Permeate . . :
physical analyses particles, bacteria and of foulants e Hydroxyapatite
organic matter ~ e Bacteria
f e Faeces
e 0ils
l Analyses

e Phosphates

Further treatment by Nano e Ammonium

filtration, reverse osmosis or e Calcium
forward osmosis e Observation of the crystals
under a scanning electron
microscope

Characterization of the feedstock

Chemical analyses on urine and faecally contaminated urine Graphical presentation of faecally contaminated urine Graphical presentation of contaminants in urine

CHEMICAL ANALYSES OF STORED URINE
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Experimental results compatible with

Only COD increases with contamination literature
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