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Antimicrobial activity: 
Improves with more polymer 
grafted

Antioxidant activity: 
Improves with more lignin 
available

 Immobilization of the macroinitiator

 Cu(0) mediated SET-LRP

Adsorption measurements (XPS, ICP)
Integration with membranes
i. Bi-layered membranes
ii. Impregnation
iii. Mixed composition

The aim of the project is to combine the properties of cellulose, lignin and 
zwitterionic polymers into one hybrid material suitable for the removal of metal ions 
from industrial wastewater
 Cellulose: Highly crystalline, hydrophilic, chemically stable, good mechanical 

properties
 Lignin: Amorphous, hydrophobic, antioxidant properties, more groups available for 

chemical modification
 Zwitterionic Polymers: Antimicrobial properties due to equal positively and 

negatively charged groups, improve adsorption with heavy metal ions

2 x Modified 4 x Modified Full Modified

The MISTRA Terraclean is a 4-years programme started in 2017. The total budget 
of the programme is 60 million Swedish crowns, with 51 million come from 
Mistra and the remaining 9 million provided by programme partner. Programme 
director is professor Ulrica Edlund from KTH Royal Institute of Technology.

 Diameter: 3 – 20 nm
 Length: 300 nm – 1,6 μm Negative control

Positive control
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Peaks corresponding 
to carbonyl groups 
increase Peaks correspond 

to lignin decrease

Degree of crystallinity
• 35% for the raw material
• 65% for the 2 x bleached
• 80% for the full and 4 x 

bleached

FTIR before polymer grafting FTIR after polymer grafting
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