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Figure 1 Shredded paper sample 

 
After shredding, the sample needed to be soak in the liquid phase to allow the fibers swell for 
more efficient disintegration. The solid phase was soaked with about 200 ml of distilled water 
heated to 40 °C followed by the disintegration phase in the blender. To accelerate the swelling 
process of the cellulose fibers, another 200 ml of heated distilled water was added to the 
disintegrated sample and the cellulose fiber sample was allowed to stand for 17 hours. Synthetic 
toner sample was prepared by melting toner from an HP LaserJet CB435A cartridge, for 60 min 
at 100 °C, to provide a representative realistic sample. 
 

 
Figure 2 Toner sample before melting 

 
Flotation was performed using the oleic acid collector (125 g/t) and CaCl2(35 kg/t) added to the 
pulp during the conditioning phase.The operating conditions for the toner flotation phase were 
adopted based on the values of optimal conditions from the literature [1, 11, 12, 14] and were the 
same for all experiments: rotation speed 1100 rpm, air flow 270 dm3/h, pulp temperature 21-23 
°C, solid phase content in pulp 1 %, conditioning time 15 min. The samples were extractedfrom 
the froth at 2, 4, and 20 min and then were filtered on ash less filter paper. The filter pads was 
transferred to an oven at 525 � for at least two hours. The ash was analyzed by X-ray 
fluorescence to determine the total iron concentration.The efficiency of the process was 
monitored through the toner recovery in the foam product (It) and the fiber recovery in the sink 
product (Im).Optimization of the flotation process should provide recoveries greater than 90 % 
[11].  
 
3. RESULTS AND DISCUSSION 

Table 1 shows the flotation results of toner and fiber recovery for all tested conditions. The 
obtained results show that the greater impact of pH value is on the toner recovery than on fiber 
recovery.  
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4. CONCLUSION 

The paper describes influence of calcium ions under different conditions on deinking flotation 
process. Previous flotation experiments were performed at different pH values using only oleic 
acid as a collector. In this research experiments were done with addition of CaCl2 and by 
analysis the toner and fiber recovery, it has been confirmed that the calcium has a positive effect 
on deinking flotation of offset paper. It showed that the addition of calcium ions reduces the 
flotation time at alkaline conditions. In experiments performed without the addition of calcium 
ions, toner and fiber recovery over 90 % was not achieved. Addition of calcium ions achieved a 
toner and fiber recovery greater than 90 % at shorter flotation time. 
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