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The objective of this work was to study the effect of 

Fenton chemistry as a pre-treatment when producing 

MFC. The produced MFCs was chemically and 

morphologically characterized and compared with MFCs 

produced using enzymatic pre-treatment or an acid pre-

treatment. 
 

Objective 

Experimental 

Results 

Acknowledgement 

A fully bleached birch (Betula verucosa) kraft pulp was 

treated with acidic hydrogen peroxide in the presence of 

ferrous iron (i.e. Fenton's reagent), reaction I, and 

thereafter treated mechanically in a colloid mill to 

produce MFC. The experimental details are given in 

Table1. 

 

Fe2+  +  H2O2 →   Fe3+  +  HO•  +  OH-               (I) 
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Table 1. Condition used in the acid, Fenton and enzymatic pre-

treatments. 

Figure 1. Specific surface area (BET) of differently pretreated 

pulps as a function of a  mechanical treatment time. 

 Fenton pre-treatment increased the specific surface 

area (BET) and the total charge, while decreasing  the 

viscosity and introducing new carbonyl groups.   

 The enzymatic hydrolysis did not substantially change 

the total charge or the carbonyl group content and did 

not release any organic material.  

 The Fenton pre-treated pulps were much easier to 

process mechanically, indicating a potential to reduce 

the energy consumption in a mechanical processing 

stage when producing MFC. 

Conclusions 

This study was performed as part of the multidisciplinary 

Industrial Graduate School VIPP – Values Created in Fiber 

Based Processes and Products – at Karlstad University, with 

the financial support of the Knowledge Foundation, Sweden.  
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Figure 2. SEM images of untreated, acid-, Fenton- and enzyme  

treated pulps  after 30 minutes of mechanical processing. 
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Enzymatic treatment Fenton treatment 

Acid treatment 

Specific surface area (BET) is a measure of the 

defibrillation/delamination degree of the fiber wall. As 

can be seen in Figure 1, the specific surface area of the 

Fenton pre-treated pulp develops faster with increased 

mechanical processing than the other pulps. The effect 

of a pre-treatment can also be seen in SEM images of 

the pre-treated pulps after 30 minutes of mechanical 

processing, Fig 2. The images show that MFC prepared 

from Fenton pre-treated pulp has a different 

morphological appearance with more finely divided 

material as well as less unaffected fibers in comparison  

with MFC prepared from the other pulps.  
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H2O2, kg/t 0 50 0

Fe
2+

, kg/t 0 0.2 0
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Temperature, °C 90 90 50

Time, minutes 150 150 120
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