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Results

Batch test 3: Preloaded small PE particles (PE1) + clean large PE particles (PE3)  with water 

Batch test 2: Preloaded large PE particles (PE3) + clean small PE particles (PE1) 

Theory
Mass balance equation:

Laplace transformation:

Semi-Laplace solution in heterogeneous system:

Introduction

Conclusions
1. The results show mass transfer shift from FD to IPD for small PE particles (𝑑𝑃𝐸1 = 260𝜇𝑚 and

𝑑𝑃𝐸2 = 145𝜇𝑚) and large PE particles (𝑑𝑃𝐸3 = 4172𝜇𝑚) only follow the IPD.

2. The energy dissipation rate (𝜀) of magnetic stirrer system and shaking bed system are 10-4.2 m2/s3

and 10-1.5 m2/s3, respectively.

3. Sherwood numbers of PE particles increase with the increase of particle size. The fitting
Sherwood numbers show good consistence to the Kolmogoroff’s theory based empirical
Sherwood number relationships (𝑆ℎ = 2 + 0.6𝑅𝑒𝛼𝑆𝑐1/3, 𝛼𝜖 0.5, 0.75 ).

4. The distribution coefficient (𝐾𝑃𝐸) of PE/water is around 15000 L/kg.

5. A transient overshooting concentration in aqueous phase occurs due to different sorption kinetics
of particles. The greater the sorption kinetics difference, the higher the overshooting
concentration.

Batch test 1: Sorptive uptake of small PE particles (PE2) 
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Batch test results:

Particle size and distribution coefficient influence on pollutant redistribution (FD based curves):

1. Pollutant redistribution in heterogeneous system is ubiquitous in the environment,
but traditional numerical solutions are tedious and time-consuming.

2. Semi-Laplace solution is easy to handle and numerical back transformation is very
quick and efficient.

3. Three sorption kinetic models (external film diffusion (FD), intraparticle diffusion
(IPD) and film-intraparticle diffusion (FIPD)) are applied in Semi-Laplace
solution to calibrate the batch test data.


