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Today and next time

Three scientific publications (2004, 2005, 2012)  
illustrating the use of 2-level factorial experiments, 
and motivating the theory that we cover in TMA4267



Example 1

https://doi.org/10.1016/j.procbio.2004.02.024

23 full factorial design, duplicated

Wikipedia:  
Biosorption can be defined as the ability of biological materials to accumulate heavy metals from wastewater through metabolically 
mediated or physico-chemical pathways of uptake.[2] Though using biomass in environmental cleanup has been in practice for a 
while, scientists and engineers are hoping this phenomenon will provide an economical alternative for removing toxic heavy metals 
from industrial wastewater and aid in environmental remediation.

https://doi.org/10.1016/j.procbio.2004.02.024
https://en.wikipedia.org/wiki/Biosorption#cite_note-FouladiFard04-2
https://en.wikipedia.org/wiki/Industrial_wastewater_treatment
https://en.wikipedia.org/wiki/Environmental_remediation


Example 1: Biosorption of chromium using factorial 
experimental design

• Aim: Removal  of Cr3+ (and Cr6+)


• Design: 23 factorial design


• Factors: 
    T: temperature (29 and 55 degrees celcius) 
    C: metal concentration (10 and 1200 mg/L) 
    pH: pH (2.0 and 6.0)


• Response: Efficiency of chromium removal after 6h exposition time
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Main and interaction effects
From the note Design of experiments, J. Tyssedal
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Example 2

23 full factorial design

https://doi.org/10.1016/j.jhazmat.2005.11.036

https://doi.org/10.1016/j.jhazmat.2005.11.036


Example 2: Phosphate removal from water by fly ash: 
Factorial experimental design
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Example 3: Computational run time

Recall our 22 experiment:

y: computation run time of algorithm that  
    samles m poisson variables and returns an average

A: for loop or built-in Poisson(m)

B: sum/length or built-in mean

Design:
A B AB

1 -1 -1 1
1 -1 1 -1
1 1 -1 -1
1 1 1 1

Problem: We have to use two different computers (for some reason...)



Blocking in 23: using example 1
2 blocking factors: try TCpH and CpH

TCpH = 1, CpH = 1

TCpH = -1, CpH = 1

TCpH = 1, CpH = -1

TCpH = -1, CpH = -1

Note: first column (T) equal in all blocks! Now temperature is also confounded...



Blocking in 23: using example 1
2 blocking factors: try TC and TpH

Note: none of the main effects are confounded

Note: all two-factor interactions are confounded


