


The recycling process of the paper waste consists of four main processes: 

 disintegration - preparation of the cellulose suspension of the waste 
paper in which the ink/toner particles are dispersed,  

 deinking cellulose suspension by separating and removing the 
dispersed particles of ink/toner from the cellulose suspension,  

 bleaching the cellulose suspension after deinking and  

 treatment of the processed water.  

 

In the paper industry two basic deinking processes are used:  

(1) flotation deinking, selective process in which by blowing the air 
through the cellulose suspension in the flotation cell the particles of 
ink/toner collected in the form of froth, are removed and  

(2) wash deinking where the particles of toner are removed from the 
cellulose suspension by washing them in great quantities of water.  



1.1.  Preliminary investigation of the processing possibility of sample 
in chemical agents otherwise used in deinking flotation 

 samples: unprinted substrate,  

        digital offset print,  

        conventional offset print 

 chemical agents: distilled water, 

       NaOH (pH=10), 

        H2O2 (pH=10),  

     enzyme preparation (α-amilase from Porcine Pancreas) 

1. Eksperimental part 

1.2. Chemical deinking flotation 

1.2.1. Deinking flotation without the sample pre-processing 

1.2.2. Deinking flotation with the sample pre-processing   

  samples: digital offset print, 

        conventional offset print 
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1.1. Preliminary investigation of the processing possibility of sample in 
chemical agents otherwise used in deinking flotation 
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1.2.2. Deinking flotation with the sample pre-processing   
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Polymer ElectroInk particles detached by pre-
processing 
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Conclusions 

By processing the digital offset prints in the different chemical agents 
the impurities particles are detached from the printing substrate. 
The greatest detaching and impurities removal was obtained in 
alkaline solution of hydrogen peroxide.  

Flotation deinking is not a successful process for removing the particles 
of polymer ElectroInk from the cellulose suspension of Indigo print.  

Effectiveness of deinking flotation is increased with pre-processing of 
Indigo prints in alkaline solution of hydrogen peroxide. By soaking 
and washing Indigo print a considerable amount of impurities 
particles are removed. A part of residual impurities in pre-processed 
samples is removed by flotation.  

Removal of impurities by pre-processing in handsheets before and after 
flotation decreases the number of ElectroInk particles and the share 
of ashes, and improves their mechanical properties.  



REFERENCES 

K.L. Pinder, S. Carrieré; Low Temperature Deinking of Xerographically Printed Office Recovered Paper: 

Particle Size Reduction, Progress in Paper Recycling, (1996) 59-68 

D.G. Economides, A.G. Vlyssides, S.I. Simonetis, Th.L. Philippakopoulou, Reuse of Effluent from a 

Wastepaper Wash-Deinking Process, Environmental Pollution, 103 (1998), 229-237 

M. Kemper; State-of-the-art and New Technologies in Flotation Deinking, Int. J. Miner. Process, 56 (1999), 

317-333 

P. Somasundaran, L. Zhang, S. Krishnakumar, R. Slepetys, Flotation Deinking - a Review of the Principles 

and Techniques, Progress in Paper Recycling, 22 (1999), 22-36 

J.K. Borchardt; Mechanistic Insights Into De-inking, Colloids and Surfaces A: Physicochemical and 

Engineering Aspects, 88 (1994), 13-23 

M.R.W. Walmsley, A. Hird, R.J. Kiptanui; A Laboratory Study into the Effect of Toner Particle Size on Flotation 

and Agglomeration Kinetics, Tappi Proceedings, Recycling Symposium, (1997) 115-124 

T.J. Heindel, Fundamentals of Flotation Deinking, Tappi J., 82 (1999), 115-124 

Z.Bolanča, I Bolanca, Ž.Barbarić-Mikočević, A. Hladnik, The Influence of Different Digital printing Tehniques of 

the Print recycling Efficiency, Proceedings on International Congress of Imaging Science, Tokyo, 2002, 112. 

Ž.Barbarić-Mikočević, Mehanizmi deinkinga otisaka nekih tehnika digitalnog tiska, Doktorska Disertacija, 

Sveučilište u Zagrebu, Grafički fakultet, 2004. 


