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1. Analysis of fouling models  

1.1. Calculation of flow change in time based on measured weight change in time using polynomial fit 

followed by differentiation 

 

𝑚𝐴(𝑡) = 𝑘6𝑡
6 + 𝑘5𝑡

5 +⋯+ 𝑘1𝑡 + 𝑘   (S1) 

 

−
𝑑𝑚𝐴

𝑑𝑡
= −(6𝑘6𝑡

5 + 5𝑘5𝑡
4 +⋯𝑘1 + 0)   (S2) 

 

Based on change of weight in time the polynomial fits were found for both effluent with and 

without catalyst and the changes of flow in time were calculated for both.  

1.2. Calculation of flux based on the flow 

𝐽 =
𝑚(𝑡)

𝐴
     (S3) 

Where m(t) – flow, A- membrane area (m2) 

1.3. Calculation of flux for different fouling mechanisms during crossflow based on the mathematical models 

described by Mora et al. [1] 

a) complete pore blocking, n=2 

𝐽 = (𝐽0 − 𝐽𝑆𝑆) exp(−𝐾𝐶𝑡) + 𝐽𝑆𝑆   (S4) 
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b) standard pore blocking, n=1.5 

𝐽 = (𝐽0
−0.5 + 𝐾𝑆𝑡)

−2
    (S5) 

c) intermediate pore blocking, n=1 

𝐽 =
𝐽𝑆𝑆

[1−(
𝐽0−𝐽𝑆𝑆

𝐽0
)exp(−𝐽𝑆𝑆𝐾𝑖𝑡]

    (S6) 

d) cake formation, n=0 

𝐾𝑔𝑡 =
1

𝐽𝑆𝑆
2 [𝑙𝑛 (

𝐽

𝐽0
∗
𝐽0−𝐽𝑆𝑆

𝐽−𝐽𝑆𝑆
) − 𝐽𝑆𝑆 ∗ (

1

𝐽
−

1

𝐽0
)]   (S7) 

 

First the parameters J0, JSS and K were found. J0 was set as the first modelled flux result for t=0. 

Afterwards the values of JSS and K were estimated in order to have the smallest error possible. This 

was done using the Solver function in Microsoft Office Excel. After that the fluxes for particular 

fouling methods were calculated and the difference between measured and modelled data for each 

fouling method was plotted. 

1.4. Calculation of factor R2 for the best fouling fit 

In order to find the fouling method that fits the best our experimental data correlation factor R2 

was calculated as followed: 

 

1.4.1. first the error between measured and modelled flux was calculated as a square root of the 

difference between measured and modelled flux: 

 

                                                𝑒𝑟𝑟𝑜𝑟 = (𝐽 − 𝐽0)
2    (S8) 

1.4.2. SSR was calculated as the sum of error data for each fouling method: 

𝑆𝑆𝑅 = 𝑠𝑢𝑚(∑𝑒𝑟𝑟𝑜𝑟)    (S9) 

1.4.3. Av was calculated as an average from modelled flux data: 

𝐴𝑣 = 𝑎𝑣𝑒𝑟𝑎𝑔𝑒(𝐽)    (S10) 

1.4.4. SS was calculated as a square root of the difference between modelled flux and Av: 

𝑆𝑆 = (𝐽 − 𝐴𝑣)2    (S11) 

1.4.5. SST was calculated as the sum of SS data for each fouling method: 

𝑆𝑆𝑇 = 𝑠𝑢𝑚(∑𝑆𝑆)    (S12) 

1.4.6. Finally the R2 was calculated as follows: 

 



𝑅2 = 1 − (
𝑆𝑆𝑅

𝑆𝑆𝑇
)    (S13) 

 

Based on R2 result the best matching fouling method was chosen for the results the closest to 1. 

The best fit was found for intermediate pore blocking n=1 for both filtration with and without 

catalyst for which R2=0.99 

Table S1. Results of R2 for each fouling method for filtration with and without catalyst. 
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Filtration With catalyst Without catalyst 

n 2 1.5 1 0.5 2 1.5 1 0.5 

R2 0.987 0.695 0.991 0.987 0.994 0.967 0.9994 -2.47 


