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The 0.5% hardwood Kraft pulp (Stora Enso, Finland) was used to produce NFC dispersions in a microfluidizer 

(M-110EH, Microfluidics) using different interaction chambers (200 and 87 µm), pressures (350 to 1700 bar) and 

number of passages (5 to 55). The rheological characteristics of the obtained dispersions were measured on a 

cylindrical rheometer (Haake Mars III, Thermo Scientific) at temperature of 25°C, under rotational and dynamic test. We 

have also used Herschel bulkley model to find out how the chambers affect yield stress of samples. In parallel Atomic 

Force Microscopy (AFM) was used to measure the diameter of the NFC after different production steps .  

Nanofibrillated cellulose (NFC) is a promising natural nanomaterial that is isolated from the cell walls of 
lignocellulosic materials using high-pressure homogenization [1]. The rheological properties of this 
material are key factors to further understand the stability of NFC dispersions [2]. Therefore, research 
has focused on the rheological characterization of different types of cellulose dispersions from a variety 
of materials or different producing conditions. Relations between rheology and fiber morphology 
are drawn. As the understanding how to control the rheological behavior of NFC dispersion is crucial 
for fully exploiting the capabilities of the material and enhancing its processing [3], we here focus on 
the influences of several defibrillation conditions in the homogenizer. 
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Figure 3. Shear viscosity plots of NFC dispersions produced via 

a) homogenizer and b) 200 µm chamber and 87 µm chamber. 

-  Good stability of the NFC dispersions produced via 200 µm and 87 µm chambers over a 
broad range of processing parameters.  

-  The diameters of the NFC gradually decreased from 25±5 µm (first passage, 200 µm 
chamber) to 25±5 nm (55th passage, 87 µm chamber). 

-  Using different chambers clearly shows different yield stress for NFC dispersions. 

-  The rheological data for samples which produced by homogenizer shows clearly packing 
effect of fibers within the ramp up under steady state hear test. 

Figure 2. Creep test and recovery of NFC dispersions at different stresses, a) 5 Pa b) 20 Pa c) 2 Pa, 

d) time vs stress plot. The AFMs were inset for S7, S8 and S9. 
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Figure 4. Oscillatory rheometry NFC dispersions produced via 

different chambers; a) strain sweep and b) frequency sweep. 
Figure 5. a) Shear vs stress which fitted by Herschel bulkely 

model, b) effect of different chambers on yield stress. 

Table 1. Sample preparation of NFC. 
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Figure 1. Nanofibrillated cellulose production.  
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Figure 6. Crystallinity of MFC/NFC suspension with use of 

different methods; a) FTIRl, b) XRD. 

a) 
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b) a) c) d) Figure 6. a) Compliance versus time in a 

creep and strain recovery test described 

by the Burger’s model, b) the series 

combination of Maxwell (the series 

combination of a spring and a dashpot) 

and Kelvin-Voigt (the parallel combination 

of a spring and a dashpot) models 

representing the Burger’s model, c) 

Burger’s model fits of creep data for MFC/

NFC suspensions processed due to due to 

Table 1, d) strain recovery of MFC/NFC 

suspensions. 
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