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Personal introduction …

• 1979 - 1980 : KIWA (now KWR)

• KIWA report and computer program aggressive water

• 1980 - 2000 : DHV (now RHDHV)

• Patent softening Amsterdam (Graveland cs)

• Publication / HP41 program on CaCO3 equilibrium

• Publications / presentations (H2O - JAWWA – Las Vegas)

• Design and build over 40 water treatment plants, wordwide

• 2000 - present : TU Delft  (part-time)

• BSc / MSc – education

• OpenCourseWare (2007 - 2014)

• Aquatic Chemistry  4 Eng (2011 - now)

• Online MSc (2012 - 2014)

• edX MOOC (2013 - 2014)

Record on water chemistry
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AC4E – Our focus points

Practical applications for drinking water, waste water and industrial water

Education               Research                Process control
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PhreeqXcel – PHREEQC in Excel
with Stimela.dat
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PHREEQC

pH - Redox – Equilibrium - Calculations

Development since 1980 
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PHREEQC

• 25 elements C  Ca  Mg  Na   etc

• 21 redox states C(+4)  C(-4)  etc

• 180 species C(+4) : CO2 HCO3 CO3  etc

C(-4) : CH4 etc

• 72 solid phases CaCO3 Fe(OH)3 etc

• 8 gas phases CO2  H2S  etc

• + Exchange eq.  (ion-exchange)

• + Surface eq. (activated carbon)

• + Rates (kinetics)

• 8 databases (+ Stimela.dat)

Aquatic Chemistry (Stumm & Morgan) in your laptop

pH - Redox - Equilibrium Calculations 
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PHREEQC
Freely available
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PHREEQC
Latest release PHREEQC: 1.5 months ago 

PHREEQE (1980)

PHREEQC v1 (1995)

PHREEQC v2 (1999)

PHREEQC v3 (2013)
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PHREEQXCEL
Excel with IphreeqcCOM for Windows + Stimela.dat

 

Input 

Database 

phreeqc.out 

Output 
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Drinking water - De Punt 

HCl + PAC
NaOH
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Drinking water - De Punt 
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Drinking water - De Punt 

Modeling for
‘day-average’ values

10 process/sample points

31 water quality parameters

14 days

= 

4,340 numbers / batch

Selected per day 
for presentation
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Drinking water - De Punt 

Removal efficiencies
from historical data

4 removal processes
2 gas exchange processes 

10 water quality parameters
4 gas/air quality parameters

Biological TOC conversion 
depends on water 
temperature  

Parameter to be 
determined/modified 
by process engineer
(yearly ?)
Future: self learning system
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Drinking water - De Punt 

PHREEQC input code

Simulation per day

Orange cells:
Raw water quality 
from reservoir
(from sheet Mengbekken)

Yellow cells:
Process parameters
(from sheet Proces)

1-3 program code lines
per treatment process
(22 PHREEQC calculations)
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Drinking water - De Punt 

Actual and historical 
water quality from 
reservoir

9 actual quality parameters
(weekly sampling)
25 historical quality 
parameters
from previous year(s)

Actual overrules historical
Actual compared with 
historical 

Validation checks
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Drinking water - De Punt 

Daily export from
process computer
(automated)

14 days
‘day-average’ values

Each day:
8 water quality parameters
(measured by lab)
27 online water quality 
parameters/location
9 online flow measurements
(water)
13 online flow measurements
(chemicals)

672 numbers / batch
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Drinking water - De Punt 

Simulations per day

14 days
‘day-average’ values

Model input for:
Water flows
Chemical flows

Calculated:
Dosing levels
pH at actual temperature
O2-saturation (%)
pHs (setpoint NaOH)

Graphical presentation
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Drinking water - De Punt 

Quality control for 
operators

14 days overview

‘Green zones’
for acceptable values

Accessible for modifications 
by operators, supervisors,
process engineers, etc...
- no specific skills 
- no proprietary equipment

Graphical presentation
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Drinking water - Weesperkarspel
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Drinking water - Weesperkarspel
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Drinking water - Weesperkarspel
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Aquatic Chemistry for Engineers

OpenCourseWare website

• http://drinkwater.citg.tudelft.nl/AquaticChemistry

• http://www.omnisys.nl

Contains

• Lectures

• Readings

• Activities (Labs and Tests)

• New developments

• Database stimela.dat

(phreeqc.dat for Water Treatment, updated)

Further information

http://drinkwater.citg.tudelft.nl/AquaticChemistry
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PHREEQC
Drinking water in PHREEQC – in the cloud
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