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Recovery Rate of Recyclable Paper 

BRACELPA – Dados do Setor (2014) 

Recyclable paper in Brazil 
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Recyclable Paper consumption in Brazil (2002) 

Recyclable paper in Brazil 

 BNDES - Banco Nacional de Desenvolvimento Econômico e Social 

TYPES 
CONSUMPTION 

(mil t) 
TOTAL PARTICIPATION 

(%) 

Corrugated board 99.2 32.9 

Newspaper 124.2 4.1 

Magazine 23.7 0.8 

Total 3,017.4 100.0 
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Process of Paper Recycling 

D’ALMEIDA, M.L.O., NEVES, J.M. “Reciclagem de Papel”. IN Lixo Municipal – Manual de Gerenciamento Integrado.  
2ª ed. São Paulo, IPT. p.128 350p, 2000 



Flotation 

Stage 

DUGARTE, A. V. A., ROJAS, O., MOGOLLÓN G., GUTIERREZ I., GOMEZ, L. “Formulación de Surfactantes y Especies Alcalinas en el 
Destintado por Flotación”. IN: Congreso Iberoamericano de Investigación en Celulosa y Papel – CIADICYP, Campinas - SP, 2002 

Scheme of Flotation Procedure 

Fonte: DUGARTE et al. (2002)  
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Scavenger Dispersing Emulsifying 

Wettability Tensoactive Saponification 

Peptization Chelating Suspension 

Additives in Detergent 

MÜLLER, J. M. Agentes Químicos para Higienização – Detergentes. Florianópolis: UFSC 7p. (Apostila de Aula), [s.d.] 
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“Surfactants are a large group of surface active 

substances with a great number of (cleaning) 

applications. They reduce the surface tension of 

water so it can wet the fibers and surfaces, they 

loosen and encapsulate the dirt and in that way 

ensure that the soiling will not re-deposit on the 

surfaces.” 
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Importance of surfactant in Flotation 

Definition of Surfactant available in <http://www.eco-forum.dk/detergents/index_files/Page718.htm> access 09.01.2015 
SVENSSON, R. The Influence of Surfactant Chemistry on Flotation Deinking. Göterborg, Departament of Chemical and 
Biological Engineering – CHALMERS UNIVERSITY OF TECHNOLOGY. 120p. (Tese de Mestrado), 2011. 

www.rsc.org 

Mechanism of Flotation: 
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3   
(from 06:20 to 07:20) 

https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 %e2%80%93editar v%c3%addeo: 6%e2%80%9920%e2%80%99%e2%80%99 %e2%80%93 7%e2%80%9902%e2%80%99%e2%80%99
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 %e2%80%93editar v%c3%addeo: 6%e2%80%9920%e2%80%99%e2%80%99 %e2%80%93 7%e2%80%9902%e2%80%99%e2%80%99
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 %e2%80%93editar v%c3%addeo: 6%e2%80%9920%e2%80%99%e2%80%99 %e2%80%93 7%e2%80%9902%e2%80%99%e2%80%99
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 %e2%80%93editar v%c3%addeo: 6%e2%80%9920%e2%80%99%e2%80%99 %e2%80%93 7%e2%80%9902%e2%80%99%e2%80%99
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 %e2%80%93editar v%c3%addeo: 6%e2%80%9920%e2%80%99%e2%80%99 %e2%80%93 7%e2%80%9902%e2%80%99%e2%80%99
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 
https://www.youtube.com/watch?v=ItpM1ZY2uxs&list=PLMXuheIKyFoKci44cKxJOSsyjNZtsjHvN&index=3 


• Evaluate the efficiency of surfactant in 
deinking pulp in the recycling process. The 

method applied is the flotation. 

Objective 
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• Wastepaper of old magazine (OMG) and newspaper (ONP) 
were recycled and the handsheets produced before and after 
flotation were tested. 

Pulp - Determination  of Drainability using Schopper-
Riegler apparatus 

ABNT NBR 14031:2004  

Paper – Determination of tearing resistence – Elmendorf 
method 

ABNT NBR 1974:2001 

Paper - Determination of tensile properties  ABNT NBR 1924-2:2001  

Paper – Determination of bursting strength ABNT NBR 2758:2007 

Effetive Residual Ink Concentration (ERIC) 
Internal proceeding of the 
company based on the 
standard TAPPI T 567 om-09 

Standards Used 

Experimental Section 
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Figura 6. Resistência ao Rasgo 
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ERIC: Effective Residual Ink 
Concentration 
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Results and Discussion – Microscopic aspects 
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 Yield of the Processes Before and After the Flotation 
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Increase the element brightness (Y) and the significant decrease in the value of residual ink 
(ERIC). 
 
For the oleic acid, it is noticed better detergency, i.e. removal of ink, while the detergent 
has advantages regarding the formation of foam, which is essential for the flotation stage, 
in addition to its cost-benefit.  
 
For future studies the goal is to optimize the deinking process by adjustment of the pH to 
the basic suspension and flotation foam as in the INGEDE method. The basic pH increases 
the hydration of the fibers, due to breakage of hydrogen bonds. 
 
Another goal is the application of the procedure to other types of wastepaper with 
different kinds of printing. 

Conclusions and Future Work 
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