Reinvent The Tollet

Challenge

data and design: mineralization of sanitation
wastes from community ablution blocks -

University of KwaZulu-Natal
Durban
South Africa

Foxonk@ukzn.ac.za

—

UNIVERSITY OF

1 Wf A4 KWAZULU-NATA


mailto:Buckley@ukzn.ac.za
mailto:Cottingham@ukzn.ac.za

Key points from the Proposal

process engineering approach
grounded in a developing country context

data centric

— from real situations
partner with

— local municipality

— pedestal manufacturer
— toilet manufacturer



Deliverables

flowsheet generation

pedestal design

experimental and literature data collection

urine separation operation, lab proof-of-concept

sludge extrusion, drying and combustion , lab
proof-of-concept

final PFD and process integration
ergonomic and mechanical design of Troilet



Overview
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Pedestal

e source separation
— urine
— faeces
— wash water
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The Reality

e Cross contamination
— faeces in urine
— urine In faeces

which 1s which?




The Reality

 non faecal material




The Reality

* Cross contamination
— faeces In urine
— urine in faeces

* non faecal material
» prevalence diarrhoea
 enemas and purging
e aging samples
— changes due to biodegradation
— ureato ammonium



Equipment / Instruments

* rheometer
— flow curves

* thermal conductivity
— drying and combustion

« calorimeter
— combustion
 drying rig
— drying curves
— pasteurisation
* chemical analysis
— fertiliser

— ash
— property correlation




Faeces Processing
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Extruder
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eThekwini Water and Sanitation




-
D
[®
>
| -
Jd
X
LL]




Fresh Faeces

Flowcurves for fresh human faeces (at 25°C)
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Fresh Faeces
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Urine Processing

Microfiltration

Unne + washwater +
faecal cortamnation

Unne + washraaler +
faacal comammnation
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Urine Processing

Microfiltration Rig
Pressure Guage
Feed Line

Membrane Chamber

; ‘. Flow Meter
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Peristaltic Pump

Nanofiltration Rig




Ablution Bloc

Interchangeable
= - wall panel

Service
Room

Interchangeable
floor panel

Flear Plan Basament




Development of an RTTC Model

» Current focus on faeces handling
 Combined drying — combustion model

* Drying
— Standard 3-phase drying model
 Data: , equilibrium moisture content,

kinetics of three phases from dynamic drying
experiments, thermal conductivity

 Correlation to standard properties ( )



