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Cornelsen project experience has 
shown that it is difficult to predict 
both the adsorption rate of PFAS 
on granular activated carbon 
(GAC) and also the required Per-
fluorAd dosing rates.    

We highly recommended under-
taking both a laboratory bench 
test and also, where possible, a 
field pilot test, potentially includ-
ing multiple column trials to eval-
uate both the efficacy and cost 
effectiveness of the PerfluorAd® 
process.  

 Laboratory Bench Test: To 
evaluate the efficacy of the 
PerfluorAd® process for a 
given PFAS contaminated 
water sample and to deter-
mine the optimum dosing 
rate 

 Field Pilot Test: To evaluate 
the cost effectiveness of 
the PerfluorAd® process 

with GAC polish vs GAC on 
it’s own. 

 Multi-Column Comparison:  
To evaluate the efficacy of a 
variety of GAC, ion ex-
change resin both with & 
without PerfluorAd® pre-
treatment. 

 

Laboratory Treatability Trials 

Cornelsen routinely undertake 
laboratory bench test at our own 
laboratory in Essen.  Rigorous ex-
periments and analytical meth-
ods are employed to ensure the 
efficiency of this technique.  Pre 
and post treatment analyses are 
undertaken by a third party ac-
credited lab.  This is a useful low-
cost evaluation assessment prior 
to field scale activities. 

 

Laboratory Bench Trials 

Multi-Column Test Plant 

PerfluorAd® Pilot Plant 
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Laboratory Treatability Trials 
Groundwater With High PFAS Concentrations 

Groundwater impacted with high concentrations of 
PFAS contaminants deriving from years of fire ex-
tinguishing testing and releases that caused large 
quantities of PFAS to penetrate to a thin aquifer 
(<3 m).  

Groundwater was analysed for a suite of 19 PFAS 
compounds (inc. 3 telomers), of which 15 were de-
tected as a total PFAS load of 3,404 ug/l.   

The primary contaminants were:  

• 6:2 FTS (telomer): 36% 

• PFOS: 36% 

• PFHxS: 10% 

 

Objective:  Evaluate the optimum dosing rate of 
PerfluorAd® -  Four test doses at 10mg/l, 25 mg/l, 
50mg/l and 100mg/l.   

Results 

In this trial it is apparent that the optimum Perfluo-
rAd® dosing rate was 50 mg/l with a total PFAS re-
duction of 91.44%.  Higher concentrations were 
found to be counter-productive.  

In this trial it is apparent that the optimum PerfluorAd® dosing rate was 50 mg/l with a 
91.44%.  Higher concentrations were found to be counter

 
Parameter Groundwater  

Concentration 

After PerfluorAd® Dosing Removal Rate 

  Ug/l Ug/l % 

PFHpS 110 0.2 99.8 

PFHxS 330 4.2 98.7 

PFOS 1200 1.2 99.9 

6:2 FTS 1300 68 94.8 

PFAS Removal Efficiency at 50 mg/l PerfluorAd® Dosing Rate 
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Example 1: Dusseldorf 
 

Undertaken over a period of 7 months during 
2015, inlet concentrations were 35 ug/l total PFAS.   
The charts below illustrate the difference between 
the effluent concentrations of PFAS after and the 
first and then the second GAC vessel.   

The green line represents the flow path with Per-
fluorAd® pre-treatment and the blue line repre-
sents the flow path without PerfluorAd® pre-
treatment. 

 

Without PerfluorAd® pre-treatment, PFAS break-
through is rapid in both the first vessel and then 
subsequently after the second vessel.  Conversely, 
over the course of this trial, PerfluorAd® pre-
treatment leads to only a moderate increase in 
PFAS effluent from the first vessel and none from 
the second vessel.  

We recommend field scale pilot trials, ideally 
following a laboratory treatability test.   

Typical Objectives: 

 Prove the efficacy of the PerfluorAd® process 

at field scale; 

 Compare treatment performance with & 

without PerfluorAd® pre-treatment; 

 Compare relative performance of different 

granular activated carbon (GAC); 

 Compare the performance of ion exchange 

resin. 

Experience has shown that activated carbons 
perform differently from one site to another 
and one suite of PFAS compounds to another.   

Field Trial Examples 

Two field trials were undertaken as a comparison 
approach between a system that consisted of two 
carbon vessels and a system that was equipped 
with PerfluorAd® pre-treatment, followed by GAC 
for polishing (also two vessels).   

In both cases water from one well was split into 
two lines (50:50) and simultaneously sent through 
both treatment systems.  

Both tests were located on industrial sites where 
large fire events had occurred years ago. The con-
tamination was caused by use of AFFF fire-fighting 
foams. 

 

 

Field Scale Pilot & Multi-Column Tests 
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Field Scale Pilot Tests cont’d 

 

Example 2: Waste Recycling Centre 
 

Between July and December 2016, a multi-column 
test was conducted comparing three different acti-
vated carbons with, and without, the PerfluorAd® 
process.    

Total PFAS concentrations at the inlet were 7 ug/l.  
As with the Dusseldorf trial we can see that the 
PerfluorAd process significantly enhances activated  

 

carbon life.  Cost estimates for this trial indicate a 
15% cost savings using PerfluorAd®.   

Clearly the difference in performance of three acti-
vated carbons is also quite marked which again 
could lead to significant long term cost savings 
over the course of a project. 


