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Importance 

Papers are produced from various pulps depending on their application. Chemi-mechanical 

pulp is one of these pulps. The yield of this pulp is more than chemical pulps, and its 

preparation is easier and cheaper than the second one. Despite numerous advantages of this 

pulp category, several lacks are apparent in processing of this pulp includes the necessity of 

using specific softwoods and hardwoods, high consumption of mechanical energy, lower 

resistance of high-yield pulps, darkness of produced pulp and their low brightness compared 

with bleached chemical Pulps. Regarding to the increased of interest in energy saving and 

requires of papers with high mechanical resistance, there is a need to use of appropriate and low 

cost way to improve the strength characteristics of paper. 

Introduction (Hypothesis and aims) 

In the papermaking process, different fibrous and non-fibrous material are used to create 

different properties of the produced paper. In recent years, using microcrystalline cellulose 

(MCC) as a reinforcing agent to improve in the mechanical properties of composites have 

been considered. As these particles are inflexible due to its crystalline structure, and there are 

low number of their available functional groups, MCC do not have required ability to connect 

to the fibers. It is expected that MCC size reduction to the nanometer will increase their 

contraction with fiber in wet end. 

 

Highlights 

 The presence of micro-crystalline cellulose in paper led to a decrease in the physical and 

mechanical characteristics of papers. 

 Using the ultrasound treatment in microcrystalline cellulose (MCC) Can be an effective way 

to reduce the size of its particles and the production of nanofibrilated cellulose (NFC). 

 The mixture of NFC and MCC does not have any significant effect on the characteristics 

of the reinforced paper. 

 Using NFC in papermaking, due to the large specific surface area of the particles and their 

presence onto the pore of paper as well as their connect via polyacrylamide to fiber, cause 

improved connection between the fibers and improve the properties of the final paper. 

 Percent of solids particles, pH and particle size have a significant effects on the density of 

the printing, while roughness and water absorption of paper does not have any significant 

effect on the density of printing. 
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Other Information (including tables and figures) 

The results showed that adding MCC as filler to paper led to a decrease in strength 

properties. MCC structure is downsized by applying ultrasound treatment and 

nanometer-size particles are produced. By separating nanoparticles of cellulose from 

MCC through centrifuging and ultrasound treated MCC and its adding to fibrous 

structure of paper, it was observed that the mechanical (Figure 1) and physical 

properties (Figure 2) of papers increased compared to the control sample, which this 

was because of the increase in specific surface area and hydroxyl groups 

participating in the reaction NFC linking compared with MCC as well as more 

occupation of these particles in pores between fibers. Evaluation of these papers 

printing showed that solids, pH and particle diameter of four types of ink (black, 

yellow, red and blue) with two viscosity grades 30-25 and 55-50 had a significant 

effect on the print density, while roughness and water absorption of papers didn't 

show any significant effect on the density printing. 

 

 

 


