
Nanocellulose Membranes for Virus 
Removal, Pore-size Dependence on the 
Drying Condition During Manufacturing

                                              Simon Gustafsson* and Albert Mihranyan
Division for Nanotechnology and Funconal Materials, Department for Engineering Sciences, Uppsala University, P.O. Box 534, SE-751 21 Uppsala, Sweden 

*Contact author: simon.gustafsson@angstrom.uu.se

References

25̊C  160 ̊C 

Pore Volume (cm3/g)     0,306    0,509
Surface Area (BET)        92,4      85,0

Table 1. Surface area and pore volume of two membranes dried at 25̊C and 160̊C.

2. Results

• SEM pictures of the membranes displays a porous structure for 
both membranes (Figure 1).

• Changing the drying temperature from 25 ̊C to 160 ̊C increases 
the pore-size distribuon from 11 nm to 24 nm (Figure 2).

• N2
 gas adsorpon isotherm reveals an increased surface area and 

decreased total pore volume for the membrane dried at 25 ̊C 
(Table 1) compared to 160 ̊C.

Figure 2. A) N2 gas adsopon isotherm of two membranes. B) BJH desorpon iso-
therm calculated from the N2 gas adsopron.
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Figure 1. SEM picture of a membrane dried at 160 and 25̊C.
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1. Main findings
Affordable non-woven filter paper based on nanocellulose has 
demonstrated capability of removing large virus parcles solely based 
on size-exclusion, with log10reducon value ≥ 6.3 [1]. The filter is 
manufactured by dispersing Cladophora cellulose powder in water, 
draining the dispersion of water unl a filter cake is formed and 
heat-press drying the cake between 20 ̊C and 200 ̊C.

HeHere we report that the pore size distribuon can be tailored be-
tween 11 and 24 nm in the producon step by altering the drying 
condions, resulng in a customizable filter to target certain virus 
types based on their size.

1. Main findings

3. Conclusion

It is possible to tailor the pore-size distribuon of nano-cellulose mem-
branes in the desired range by altering the drying condions.


