
Materials and Method

Aquifer Material 

Two aquifer materials were collected from two different RBF sites in Germany:
Table 1: Phys-chem  parameter and sediment texture data of two aquifer material used under this study. 

Test substances 
 Three test substances were selected2,3 for this study.

Column testing 

 Column (14 cm Ø) was packed with aquifer material (height ~40 cm).
 Eluent 1 (For Step 2): Test item (with or without tracer KBr at concentration       

0.2 mg/mL) was dissolved in tap water. Test concentration 1 mg/L in preliminary 
test (in mixture) and 0.1 mg/L (single substance) in the main test. 

 Eluent 2 (For Step 3): Tap water only 
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Introduction

 River-bank Filtration (RBF) is a widely accepted technology which utilizes natural 
filtration to remove contaminants of the extracted water.

 Highly mobile and non-degradable compounds may be carried across RBF and 
contaminate drinking water.  

 Aquifers in RBF have particularly low OC, thus Interactions such as I) sorption to 
clay and mineral surfaces II) non-linear sorption (Freundlich isotherms) III) aging 
processes, slow adsorption to the inner particles, entrapment and irreversible 
sorption (non-extractable residues NER) could be key parameters for mobility 
considerations for RBF. 

 This study aims to develop a DIN column testing approach like the 
DIN19528:2023-031 but with aquifer material for the assessment of sorption 
processes during RBF accompanied by a modelling approach for generate Kd 
values.

Results

Figure 1: A Picture of column testing  
setup used under this project. 
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Melamin 4 - Nitrophenol Carbamazepin (14C labelled) 

Figure 2: Results from preliminary testing. Figure A shows elution of Melamine, 4-Nitrophenol and 
Carbamazepine from the column containing aquifer material from Haltern am See over time. Figure B 
shows electrical conductivity and pH measurement of the eluate over time. 

Conclusion and next steps

Figure 3: Results from main test run with 14C labelled Carbamazepine. A) Measured vs fitted data (for 
modelling part also check our poster 3.14.P-Th063 from Trapp et al., 2026) on elution of Carbamazepine 
from the column containing aquifer material from Haltern am See over time. B) Elution of 14C labelled 
Carbamazepine from the column containing aquifer material from Berlin sediment over time. Tracer KBr 
was run in a separate column. 

Figure 4: Results from main test run with 
4-Nitrophenol. Figure shows the elution of 
4-Nitrophenol from column containing 
aquifer material from Haltern am See over 
time during the main test without KBr. 

Preliminary test

 The breakthrough of all test items were in between 24-32h. Potential issues in 
the chemical analysis (confirmed with additional experiments) due to presence 
of tracer KBr at a high concentration (0.2 mg/mL) in the sample

 The flow rate and pH of the eluate were stable over time during the test 

Main test

 The breakthrough of 14C labelled 
carbamazepine takes place after 38hr 
(Haltern am see sediment) and ~150h 
(Berlin sediment). 

 83.3 % of applied radioactivity could 
be recovered in the eluate. 

 Breakthrough of 4-Nitrophenol takes 
place after 28h in Haltern am see 
sediment. Complete elution of 
Nitrophenol before 72h suggests 
potential abiotic/biotic removal during 
the test.

 Eluent was run from bottom to top of the column
 The column testing was carried out in three steps
 Step 1 - Pre-equilibration of column with tap water 
 Step 2 - Column loaded with test item (Eluent 1) 

for 3d -12d
 Step 3 - Eluent changed to tap water and run for 

4d -18d
 Eluate was collected in Step 2 and 3 from the 

outflow in a fraction collector every 2- 4h and 
taken for chemical analysis. Electrical conductivity 
and pH of the eluate was also measured 

 Flow rate of the eluent was set to 1.1 mL/min. 
Flow rate was cross checked by weighing the 
volume of outflow over time. 

 The test was carried out at 20 ± 2 °C in dark 
conditions
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 Kd values for Carbamazepine could be determined for both the sediments 
from the test results. 

 The length of experiment especially in Berlin sediment (to avoid other 
degradation/dissipation process) should be shortened under 7d. Flow rate 
should be optimized for next set of experiments with Melamine and 
4-Nitrophenol. 

 Presence of high concentration of tracer (KBr) in the samples affected the 
chemicals analysis. It is recommended to run tracer and the test item in  
separate columns.
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