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 68 Million trees are cutdown every year (Pivnenko et 

al., 2014). 

 Paper waste increasing from 15 to 35 Million tonnes 

over 10 years. 
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APPLICATIONS NOVELTY 

Cut the paper 
(2cm x 2cm). 
Weight the 
paper 2.97g

Blend the 
mixture for 
3min. 1L of 

water

Add 1 wt% 
CNF.1ml of 
hydrogen 
peroxie

Left the 
mixture for 5h 

Pour into 
netting 

mould. Left 
for 8hr at 

room 
temperature

Hotpress
paper sheet at 
100 °C and 5.0 

MPa of 
pressure for 

15 min

1.The tensile 
specimen cutting the 
paper into 70mm x 
10mm. 2.Separated
the tensile grips at a 
speed of 15 points 
per seconds. 

The spectra obtained  
at wavenumbers 
ranging from 400 –
4000 𝒄𝒎−𝟏.

MECHANICAL TESTING 

 The recycle paper was successful produced by 

reinforced with cellulose nanofiber (CNF). 

 The best condition of recycled paper production 

was paper 4wt% CNF at 7 MPa hot compress 

pressure. 

 The novelty of this research 

is application of CNF 

(renewable) as filler to 

enhance properties of 

recycled paper. 

FABRICATION OF PAPER 

 The highest tensile strength was achieved at 4wt% 

CNF at 7 Mpa recorded 78.45%. The addition of 

CNF significantly improved the tensile strength of 

paper (Usachev et al., 2020). 

CHARACTERIZATION 

OFFICE PAPER NEWSPAPER

S 
TISSUE PAPER 

 57 tonnes of paper waste every months in Malaysia. 

 One tonne of paper required 26,500L of water and 17 trees. 

  Lowest price of CNF.  

 Maintaining quality of recycled paper. 

 Economic Potential and Environment 

Research Aims 

1. To produce recycled 
paper reinforced with 
cellulose nanofiber 
(CNF) 

2. To determine the best 
condition of 
CNF/recycled paper 
production.  
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