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This study prepared a suspension of cellulose nanofibers with a concentration of 1%
by weight with water, and samples were immersed in the treatment material for 30,
60, 90, 120, 150, and 180 seconds. The effect of parameters such as colorimetric, pH,
tensile strength and contact angle before and after ageing was performed. The results
showed that after treatment, the color of the samples became lighter than the control
sample without treatment. But ageing has reduced the brightness of the paper. The
color of the treated samples was lighter for 150 and 180 seconds than the other
samples. The pH of the samples increased after treatment. The highest pH was related
to the sample treated for 150 seconds before and after ageing. The highest tensile
strength was obtained before and after ageing by increasing the samples' immersion
period for 150 and 180 seconds. The results of measuring the contact angle showed
that the treatment of cellulose nanofibers had no effect on increasing the paper
resistance to wetting and did not prevent the paper surface from getting wet.
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Table 1: Manufactured samples and their abbreviated code.

Sample code Description of treatment

P Untreated paper

PTN-30 Paper treated with cellulose nanofiber suspension for 30 seconds

PTN-60 Paper treated with cellulose nanofiber suspension for 60 seconds

PTN-90 Paper treated with cellulose nanofiber suspension for 90 seconds
PTN-120 Paper treated with cellulose nanofiber suspension for 120 seconds
PTN-150 Paper treated with cellulose nanofiber suspension for 150 seconds
PTN-180 Paper treated with cellulose nanofiber suspension for 180 seconds

PA Untreated and aged paper

PTNA-30 Paper treated with cellulose nanofiber suspension for 30 seconds and aged
PTNA-60 Paper treated with cellulose nanofiber suspension for 60 seconds and aged
PTNA-90 Paper treated with cellulose nanofiber suspension for 90 seconds and aged
PTNA-120 Paper treated with cellulose nanofiber suspension for 120 seconds and aged
PTNA-150 Paper treated with cellulose nanofiber suspension for 150 seconds and aged
PTNA-180 Paper treated with cellulose nanofiber suspension for 180 seconds and aged
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Figure 1: Effect of using cellulose nanofiber treatment on L*.
0.5
0
-0.5
*
©
«
o
w
s 1
5
3
>
) I I I I I
0 & B I i I i
Q N N} o © N o v o N o © N o
> © § NG N g R > © i NG N IS
& & & & Sl ¥ & & &
< & & &L & & & & & &
-2.5

Loaigas b* ga* g5 olpss ol BUIGL s 5l ooliul 150 oY U

Figure 2: Effect of using cellulose nanofiber treatment on a* and b* of samples.
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Figure 3: Effect of using cellulose nanofiber treatment on b* of the samples.
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Figure 4: The Effect of using cellulose nanofiber treatment on pH changes of samples.
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Figure 5: Effect of using cellulose nanofiber treatment on changes in tensile strength of samples.
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